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LETTER OF TRANSMITTAL. 


DEPARTMENT OF THE INTERIOR, 
UNITED STATES GEOLOGICAL SURVEY, 
Washington, D. C., November 5, 1904. 
Srr: I have the honor to transmit herewith the report, Mineral 
Resources of the United States, Calendar Year 1903, being the 
twentieth annual report of the series published by this Office. Besides 
the statistics for the calendar year 1903, considerable descriptive and 
technical matter, obtained while the statistical canvass was in prog- 
ress, is presented. All of the material has been given such prompt 
publication as was possible as advance chapters from the report, in 
accordance with the law providing for the printing of any chapter as 
soon as completed. 
In accordance with your instructions, the report for the calendar 
year 1904 is in preparation. 
Very respectfully, your obedient servant, 
Davip T. Dar, 
Geologist in Charge. 
Hon. CHARLES D. WALCOTT, 
Director of United States Geological Survey. 


MINERAL RESOURCES OF THE UNITED STATES, 1903. 


Davip T. Day, Chief of Division. 


INTRODUCTION. 


The arrangement and scope of this volume are practically the same 
as in the nineteen preceding reports of the series Mineral Resources 
of the United States. Each report records the development of the 
mineral industries of the United States since the time covered by the 
preceding number of the series; the reports should therefore be con- 
sulted together. Every chapter in this report is a census of the pro- 
ductive features of the industry under discussion. The statistics of 
the production of gold and silver have been prepared in conjunction 
with the Director of the Mint, Treasury Department. The statistics 
of the imports and exports of minerals, which form an essential part 
of the volume, are obtained through the courtesy of the Chief of the 
Bureau of Statistics, Department of Commerce and Labor. 


ACKNOWLEDGMENTS. 


Except as noted above, and in a few isolated instances where some 
other well-established agency already exists by which the statistics are 
collected accurately, the figures are obtained directly from the pro- 
ducers, and it is impossible to acknowledge here, otherwise than by 
brief mention, the invaluable assistance which has been freely rendered 
by them and by the voluntary contributions of many local experts. 
The names of the statistical experts who, acting under the authority 
of the United States, have collected statistics from the producers are 
given at the heads of the special chapters. The technical press, 
besides affording much information concerning new mining enter- 
prises, has been largely drawn upon for prices, market reports, and 
new technical processes. 

As heretofore, the publication of this volume has been anticipated 
to a great extent by the issue in advance, in pamphlet form, of the 
several chapters which compose it. 

The summary gives the principal statistical information recorded in 


this report. 
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In presenting these statistics all unnecessary duplication has been 
avoided. The coke product discussed in the following pages and 
amounting to 25,262,360 short tons, valued at $66,459,623, is excluded 
from the tabular statement, as the quantity and value of the coal used 
- in its manufacture is included in the statistics of coal production. 
Similarly, white lead, red lead, sublimed lead, zinc lead, litharge, and 
orange mineral, whose average aggregate value for the last ten years 
has exceeded $10,000,000, are not given in the table, the base from 
which they are made being included in the output of pig lead. Zinc 
oxide, or zinc white, made directly from the ores and consequently 
not included in spelter production, is tabulated. The production of 
pig iron and its value are given in the table as the best means of pre- 
senting the statistics of the production of iron in the first marketable 
condition. The value of brick and pottery clays, rather than the value 
of the manufactured products, is embraced in the tabular statement, 
although the statistics of brick, tile, and pottery production are pre- 
sented in detail in the report. Inflation of valuation and all unneces- 
sary duplication are thus avoided. 


SUMMARY OF THE MINERAL PRODUCTION 
OF THE UNITED STATES IN 1905. 


GENERAL REMARKS. 


The varied character of the units of measurement employed in the 
mineral industry makes it impossible to compare the outputs of the 
several minerals except in the value of the products. The figures 
given in the following summary show a continuation of the remark- 
able activity in the mineral industries of the United States noted in 
1900, 1901, and 1902. 

In 1903, for the fourth time, the total value of our mineral produc- 
tion exceeded the enormous sum of $1,000,000,000. 

The exact figures for 1903 were $1,419,721,569, as compared with 
$1,260,509,738 in 1902, with $1,086,552,294 in 1901, with $1,063,678, - 
053 in 1900, and with $972,208,008 in 1899, a gain in 1903 over 1902 
of $159,211,831, or 12.63 per cent; a gain in 1903 over 1901 of $333,- 
169,275, or 30.66 per cent; a gain in 1903 over 1900 of $356,043,516, 
or 33.47 per cent; and a gain in 1903 over 1899 of $447,513,561, or 
46.03 per cent. Although this gain is not so great either actually or 
proportionally as was the gain in 1899, when the gain over 1898 was 
$273,601,810, or 39.17 per cent, it is sufficient to be worthy of note. 

The notable gains and losses of the last two decades are as follows: 

The largest actual gain was that of 1899 over 1898, $273,001,810, or 
39.17 per cent; next, that of 1902 over 1901, $174,053,760, or 16.02 
per cent; next, the gain of 1903 over 1902, $159,211,831, or 12.63 per 
cent; then the gain of 1895 over 1894, which was $94,215,822, or 
17.88 per cent; then that of 1900 over 1899, $91,468,340, or 9.41 per 
cent; and the gain of 1887 over 1886, $74,927,880, or 16.81 per cent. 
In other years than those mentioned between 1880 and 1898 the gains 
were not noteworthy, and in some of the vears, notably in 1884, the 
production decreased $40,451,968, or nearly 9 per cent. During the 
industrial depression of 1892-1895 the production would have been 
expected to decline, as it did, going from $648,895,031 in 1892 to 
$574,464,724 in 1893, and to $527,079,279 in 1894, and then rising to 
$620,652,170 in 1895, and not reaching the output of 1892 until 1898. 

As heretofore, iron and coal are the most important of our mineral 
products. The value of the iron in 1903 was $344,350,000; the value 


of the coal, $503,724,381. The fuels increased from $469.0 18.812 in 1902 
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to $634,233,791 in 1903, a gain of $165,154,949, or 35 per cent. Every 
variety of fuel increased in value. Anthracite coal showed an increase 
in value from $76,173,586 in 1902 to $152,036,448 in 1903. The aver- 
age price of anthracite coal per long ton at the mine was $2.50, as 
against $2.35 in 1902, the highest figure obtained up to that time since 
1888, as compared with $2.05 in 1901, with $1.85 in 1900, and with 
$1.80 in 1899; and the average price per short ton for bituminous coal 
at the mine was $1.24, as compared with $1.12 in 1902. The increase 
in value of the bituminous coal output over 1902 was $60,829,450, a 
combined increase in value of coal of $136,692,312 over 1902. 

The gain of $159,211,831 in the total value of our mineral produc- 
tion is due to the large increase in nonmetallic products, the metallic 
products showing a decrease from $642,258,584 in 1902 to $624,318,008 
in 1903, a loss of $17,940,576, and the nonmetallic products showing 
an increase from $617,251,154 in 1902 to $794,403,561 in 1903, a gain 
of $177,152,407. To these products should be added estimated unspec- 
ified products, including building, molding, and other sands reported 
to this office, the rare mineral molybdenum, and other mineral products, 
valued at $1,000,000, making the total mineral production for 1903, 
$1,419,721,569. 

The manufacture of arsenious oxide, noted for the first time in the 
United States in the report for 1901, was continued in 1903, but in 
decreased proportions, as compared with 1902. 

Tin has been found in commercial quantities in South Carolina, and 
the mines were actively exploited during the year 1903. 


METALS. 


Iron and steel.—Twenty-two States produced pig iron in 1903, as 
against 22 in 1902, 20 in 1901, and 21 in 1900 and 1899. The total 
production of pig iron in 1903 was 18,009,252 long tons, against 
17,821,307 tons in 1902, 15,878,354 tons in 1901, 13,789,242 tons in 
1900, 13,620,703 tons in 1899, 11,773,934 tons in 1898, and 9,652,680 
tons in 1897. ‘The production of 1903 shows an increase of 187,945 
long tons, or about 1.05 per cent in quantity over the production of 
1902, and a decrease in value from $372,775,000 to $344,350,000, 
anigunting to $28,425,000, or 7.6 percent. The average price per lone 
ton of pig iron decreased from $20.90 in 1902 to $19.07 in 1903. The 
average prices per long ton in recent years have been as follows: 1901, 
$15.25; 1900, $18.85; 1899, $18; 1897, NEN 1896, $10.47; 1895, $11.14; 
1894, $9. 16. 

T ores. —The production of iron ores in | 1903 amounted to 35,019,- 
308 long tons, as compared with 35,554,135 long tons in 1902,a loss of 
534,827 long tons. The value at the mines of the ore mined in 1903 
was $66,398,415. As in the five preceding years, the production of 
iron ores in 1903 has never been equaled by any other country. 


SUMMARY. 13 


Manganese ores.—The production of manganese ores decreased from 
11,995 long tons, valued at $116,722, in 1901, to 7,477 long tons, valued 
at $60,911, in 1902, and to 2,825 long tons, valued at $25,335, in 1903, 
a decrease in quantity from 1902 of 4,652 tons and in value of $35,576. 
The average price per ton in 1903 was $8.97, as compared with $8.15 in 
1902, with $9.73 in 1901, and with $8.52 in 1900. 

Gold.—The production of gold in 1903 amounted to 3,560,000 fine 
ounces, as compared with 3,870,000 fine ounces in 1902, with 3,805,500 
fine ounces in 1901, with 3,829,897 fine ounces in 1900, and with 
3,437,210 fine ounces in 1899. The value was $73,591,700, as com- 
pared with $80,000,000 in 1902, with $78,666,700 in 1901, with 
$79,171,000 in 1900, and with $71,053,400 in 1899. 

Silver.—The coining value of the silver produced in 1903 was 

70,206,060, as compared with $71,757,575 in 1902, with $71,387,800 
in 1901, and with $74,533,495 in 1900. The production in 1903 was 
54,300,000 fine ounces, as compared with 55,500,000 fine ounces in 
1902, with 55,214,000 fine ounces in 1901, and with 57,647,000 fine 
ounces in 1900. The commercial value of the production in 1903 was 
$29,322,000, as compared with $29,415,000 in 1902, with $33,128,400 
in 1901, and with $35,741,140 in 1900. 

Copper.—The production of domestic copper increased from 659,- 
508,644 pounds in 1902 to 698,044,517 pounds in 1903, an increase of 
38,535,873 pounds, or about 6 per cent in quantity, and increased in 
value from $76,568,954 in 1902 to $91,506,006 in 1903, an increase of 
$14,937,052, or about 20 per cent. 

Lead.—The production of lead increased to 280,000 short tons, after 
having been almost exactly the same for three years, viz, 270,000 
short tons in 1902, 270,700 short tons in 1901, and 270,824 short tons 
in 1900. The value of the production in 1903 was $23,520,000, as 
compared with $22,140,000 in 1902, with $23,280,200 in 1901, and with 
$23,561,688 in 1900. 

Zinc.—The production of zinc in 1903 showed an increase in quan- 
tity, as compared with 1902 and 1901, the production being 159,219 
short tons, as compared with 156,927 short tons in 1902, with 140,822 
short tons in 1901, and with 123,886 short tons in 1900. The value of 
the zinc production in 1903 was $16,717,995, as compared with 
$14,625,596 in 1902, with $11,265,760 in 1901, and with $10,654,196 in 
1900. 

Aluminum.—The production of aluminum during 1903 was 7,500,000 
pounds, valued at $2,284,900, as compared with 7,300,000 pounds valued 
at $2,284,590, in 1902; with 7,150,000 pounds, valued at $2,238,000, 
in 1901, and with 7,150,000 pounds, valued at $1,920,000, in 1900. 

Quicksilver. —The production of quicksilver during 1903 amounted to 
35,620 flasks of 764 pounds net, as compared with 34,291 flasks in 1902, 
with 29,727 flasks in 1901, and with 28,317 flasks in 1900. The value 
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of the quicksilver produced in 1903 was $1,544,934, as compared with 
$1,467,848 in 1902, with $1,382,305 in 1901, and with $1,302,586 in 
1900. California, including Nevada, reported 30,591 flasks, as com- 
pared with 28,972 flasks in 1902, and with 26,720 flasks in 1901; and 
Texas reported 5,029 flasks, as against 5.319 flasks in 1902, and 2,932 
flasks in 1901. 

Nickel. —The commercial production of metallic nickel in 1903 was 
114,200 pounds, as compared with 5,748 pounds in 1902, with 6,700 
pounds in 1901, with 9,715 pounds in 1900, and with 22,541 pounds in 
1899. The value was $45,900, as compared with $2,701 in 1902, with 
$3,551 in 1901, with $3,886 in 1900, and with $8,566 in 1899. The 
imports of nickel in 1903 were valued at $1,493,889, as compared with 
$1,437,649 in 1902, with $1,849,620 in 1901, and with $1,183,884 in 
1900. 

Platinum.—The production of platinum from domestic ores in 1903 
was 110 ounces, valued at $2,080 (not including $6,000 worth of plati- 
num reported as contained in slimes obtained from the treatment of 
copper ores from the Rambler mine, Wyoming), as compared with 94 
ounces, valued at $1,814, in 1902, with 1,408 ounces, valued at $27,526, 
in 1901, with 400 ounces, valued at $2,500, in 1900, and with 300 
ounces, valued at $1,800, in 1899. 

Antimony.—No antimony was obtained from domestic ores during 
1903. The antimony obtained from the smelting of foreign imported 
ores amounted to 570 short tons, valued at $103,341, and the antimony 
obtained from hard lead produced from foreign and domestic lead 
ores was 2,558 short tons, valued at $445,092, a total production for 
1903 of 3,128 short tons, valued at $548,433, as compared with 3,561 
short tons, valued at $634,506, in 1902, and with 2,639 short tons, 
valued at $539,902, in 1901. The estimated total quantity of antimony 
available for consumption in 1903 was 5,475 short tons, including 
2,347 short tons of imported antimony regulus, as compared with 
6,255 short tons, including 2,694 short tons of imported antimony 
regulus, in 1902, with 4,475 short tons, including 1,837 short tons of 
imported antimony regulus, in 1901, and with 6,053 short tons, includ- 
ing 1,827 short tons of imported antimony regulus, in 1900. 

Bismuth.—There was no marketed production of bismuth ores in 
the United States during 1° 3 or 1902; the latest output was 318.6 
short tons, of a total estimated value of $2,549, exclusive of freight 
and treatment harges, in 1901. The ore has been heretofore obtained 
at the Ballard mine, Colorado, where the metal occurs as a telluride 
associated with gold and silver ore. One analysis of bismuth ore from 
this mine, marketed but not obtained from the mine during 1903, was 
reported to contain 17.8 per cent of bismuth, and 9.8 ounces of gold, 
and 6.1 ounces of silver per ton. Another ore from the same mine 
was reported as containing 12.2 per cent of bismuth, and 2.11 ounces 
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of gold and 24.45 ounces of silver per ton. In all there were 62 tons 
of ore containing bismuth sold during 1903, but as the ore was smelted 
for its gold and silver content and the bismuth was allowed to go to 
waste in the slag, this quantity has not been included in the statement 
of production. Owing to the conditions that the production of bis- 
muth in the world far exceeds the demand, and that the control of 
both output and price is in the hands of a combination of interests 
abroad, there is no incentive to produce the metal in the United States. 
Moreover, the price of the refined metal is kept so low as to preclude 
the profitable mining of the domestic ores. 

Tin.—There was no production of metallic tin in 1903, but about 19 
short tons of high concentrates were shipped from South Carolina to 
England—value not given. 


FUELS. 


Coal.—For the second time in the history of the United States the 
production of coal in 1903 reached a total of over 300,000,000 short 
tons, showing an actual output of 357,356,416 tons of 2,000 pounds, 
valued at $503,724,381. Of this total the output of anthracite coal 
amounted to 66,613,454 long tons (equivalent to 74,607,068 short tons), 
which, as compared with the production of 36,940,710 long tons in 1902, 
was an increase of 29,672,744 long tons, or more than 80 per cent. 
This abnormal increase was due to the suspension of operations by the 
strike in the anthracite region from May 10 to October 23, 1902, a 
little over five months. The value of anthracite coal at the mines in 
1903 was $152,036,448, as against $76,173,586 in 1902, and against 
$112,504,020 in 1901. The average value of the marketed coal sold 
during the year at the mines was $2.50 per long ton, the value having 
been $2.35 in 1902, and $2.05 in 1901. 

The output of bituminous coal (which includes semianthracite and 
all semibituminous and lignite coals) amounted in 1903 to 282,749,348 
short tons, valued at $351,687,933, as against 260,216,844 short tons, 
valued at $290,858,483, in 1902, and against 225,828,149 short tons, val- 
ued at $236,422,049, in 1901. The increase in the production of bitu- 
minous coal in 1903 uver 1902 was, therefore, 22,532,504 tons in 
quantity and $60,829,450 in value. The average price per ton at the 
mines during 1903 was $1.24, the meee recorded by the Survey, 
as against $1.12 per ton in 1902. de al 

Coke. —The coke production of the United States in,1903 exceeded 
that of any year in our history, with the exception of 1902. The pro- 
duction, which includes the output from 1,956 retort or by-product 
ovens, amounted to 25,262,360 short tons, as compared with 25,401,730 
short tons in 1902, with 21,795,883 short tonsin 1901, and with 20,533,348 
short tons in 1900. The decrease in quantity in 1903 from 1902 was 
only 139,370 short tons, or about 0,55 of 1 per cent, The increase in 
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the value of coke was even more noteworthy than in 1902. The aver- 
age price per ton at the ovens was the highest recorded in a period of 
twenty-four years, and the total value, in spite of the loss in quantity, 
reached the high figure of $66,459,623, an increase over 1902 of 
$3,120,456, or about 5 per cent, and over 1901 of $22,013,700, or 49.5 
per cent. 

Gas, coke, tar, and ammonia.—The aggregate value of all the prod- 
ucts obtained from the distillation of coal in gas works and retort 
ovens in 1903 was $47,819,555, as compared with $43,869,440 in 1902. 

Petroleum.—The total production of crude petroleum in the United 
States in 1903 was 100,461,337 barrels, as against 88,766,916 barrels in 
1902, and 69,389,194 barrels in 1901, an increase of 11,694,421 barrels, 
or 13.17 per cent, over the production of 1902 and of 44.78 per cent 
over that of 1901. The greatest portion of the increase in 1903 
came from California and Indiana, the gain over 1902 being 10,398,204 
barrels, or 74.36 per cent, for California, and 1,705,515 barrels, or 22.80 
per cent, for Indiana. Louisiana produced for the second time in 1903, 
the production being 917,771 barrels, as against 548,617 barrels in 
1902. The increase over 1902 in the production of Kansas was 600,465 
barrels, or about 181 per cent. Kentucky and Tennessee increased 
their production in 1903 by 368,955 barrels, or nearly 200 per cent. 
Indian Territory increased 101,811 barrels, or 274 per cent, as com- 
pared with 1902. The largest decrease in production in 1903, as com- 
pared with 1902, was in Pennsylvania, where it amounted to 708,724 
barrels, or 5.87 per cent, and Ohio showed a decrease of 533,945 
barrels, or 2.54 per cent. The decrease in West Virginia was 613,950 
barrels, or 4.54 per cent. The percentages of production for fields 
show a remarkable change from 1900 to 1903. In 1900 the percent- 
ages were: Appalachian field, 57; Lima-Indiana field, 34; all other 
fields, nearly 9. In 1903 the respective percentages were: Appalachian 
field, 31.41; Lima-Indiana field, 23.97; all other fields, about 44.62. 
The value of crude petroleum produced during 1903 was $94,694,050, 
or 94.26 cents per barrel, as compared with $71,178,910, or 80.19 cents 
per barrel in 1902. 

Natural gas.—The value of the natural gas produced in 1903 was 
$35,815,360, as compared with $30,867,863 in 1902, with $27,067,500 
in 1901, with $23,698,674 in 1900, and with $20,074,873 in 1899—a 
gain of 16 per cent in 1903 over 1902. 


STRUCTURAL MATERIALS. 


Stone.—The value of all kinds of building stone produced in the 
United States during 1903 amounted to $67,960,468, as compared with 
$64,559,099 in 1902, with $55,615,926 in 1901, with $44,321,345 in 
1900, and with $44,090,670 in 1899, 
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Clay products.—The activity in all branches in the clay-working 
industries noted in the reports as true of 1899, 1900, 1901, and 1902 
continued during 1903. The value of all clay products, as reported 
to this office in 1903, was $130,962,648, as compared with $122,169,531 
in 1902, with $110,211,587 in 1901, and with $96,212,345 in 1900. The 
brick and tile products in 1903 were valued at $105,526,596, as com- 
pared with $98,042,078 in 1902, with $87,747,727 in 1901, and with 
$76,413,775 in 1900. The pottery products were valued in 1903 at 
$25,436,052, as compared with $24,127,453 in 1902, with $22,463,500 
in 1901, and with $19,798,570 in 1900. 

The commercial production of clay mined and sold by those not man- 
ufacturing the product themselves in 1903 was valued at $2,649,042, as 
compared with $2,061,072 in 1902, with $2,576,932 in 1901, and with 
$1,840,377 in 1900. The crude brick clay was valued at $15,000,000. 

Cement.—The total production of hydraulic cement in the United 
States in 1903 was 29,893,140 barrels, valued at $31,931,341, as com- 
pared with 25,753,504 barrels, valued at $25,366,380, in 1902, with 
20,068,737 barrels, valued at $15,786,789, in 1901, and with 17,231,150 
barrels, valued at $13,283,581, in 1900. The Portland cement produc- 
tion in 1903 was 22,342,973 barrels, valued at $27,713,319, as compared 
with 17,230,644 barrels, valued at $20,864,078, in 1902, with 12,711,225 
barrels, valued at $12,532,360, in 1901, and with 8,482,020 barrels, 
valued at $9,280,525, in 1900—an increase, as compared with 1900, in 
quantity of about 163 per cent and in value of about 199 per cent. The 
production of natural-rock cement in 1903 was 7,030,271 barrels, val- 
ued at $3,675,520, as compared with 8,044,305 barrels, valued at 
$4,076,630, in 1902, with 7,084,823 barrels, valued at $3,056,278, in 
1901, and with 8,383,519 barrels, valued at $3,723,848, in 1900. The 
production of slag cement amounted, in 1903, to 525,896 barrels, val- 
ued at $542,502, as compared with 478,555 barrels, valued at $25,612, 
in 1902, with 272,689 barrels, valued at $198,151, in 1901, and with 
365,611 barrels, valued at $274,208, in 1900. 


ABRASIVE MATERIALS. 


Carborundum.—The production of carborundum in 1903 was 
4,759,890 pounds, as compared with 3,741,500 pounds produced in 
1902, and with 3,838,175 pounds in 1901. The value of the carborun- 
dum varies from 8 to 10 cents per pound. 

Corundum and emery.—The combined production of corundum and 
emery in 1903 amounted to 2,542 short tons, valued at $64,102, as 
compared with 4,251 short tons, valued at $104,605 in 1902, and with 
4,305 short tons, valued at $146,040 in 1901. 

Crushed stecl.— The production of crushed steel in 1903 was 755,000 
pounds, as compared with 735,000 pounds in 1902, and with 690,000 
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pounds in 1901. The average price per pound in 1903 is quoted as 
abont 7 cents. 

Crystalline quartz.—In 1903 the production of crystalline quartz 
included under abrasives amounted to 8,938 short tons, valued at 
$16,908, as against 15,104 short tons, valued at $84,335, in 1902, and 
with 14,050 short tons, valued at $41,500, in 1901. 

Garnet.—The production of abrasive garnet in the United States 
during 1903 amounted to 3,950 short tons, valued at $132,500, as 
against 3,926 short tons, valued at $132,820, in 1902, with 4,444 short 
tons, valued at $158,100, in 1901, and with 3,185 short tons, valued at 
$123,475, in 1900. As reported to the Survey, the prices varied from 
$20 to $60 a ton, the highest price being obtained for the North 
Carolinagarnet. Theaverage price for the 1903 production is reported 
as $33.54 per ton. 

Grindstones..—The total value of all kinds of grindstones produced 
during 1903 was $721,446, as compared with $667,431 in 1902, and 
with $580,703 in 1901. The production of 1900, valued at $710,026, 
was until 1903 the largest on record for any year. It should be 
remembered, however, that the price has decreased from $15 to $18 
per ton to from $8 to $11 per ton, and that therefore the tonnage of 
grindstones used has correspondingly increased within the last few 
years. The imports for 1903 amounted in value to $85,705, as com- 
pared with $76,906 in 1902, with $88,871 in 1901, and with $92,581 in 
1900. 

Infusorial earth and tripoli.—In 1903 the production of infusorial 
earth and tripoli amounted to 9,219 short tons, valued at $76,273, as 
compared with 5,665 short tons, valued at $53,244, in 1902, and with 
the production of 4,020 tons, valued at $52,950, in 1901. 

Millstones and buhrstones.—The value of the production of mill- 
stones and bulrstones in 1903 was $52,552, as against $59,808 in 1902, 
and against $57,179 in 1901. From 1886 to 1894 there was a very 
large decrease—from $140,000 to $13,887—in the production of buhr- 
stones. Since 1894 there has been a gradual increase in the produc- 
tion, though there was a decrease of $1,256 in 1903 as compared with 
1902. 

Oilstones and whetstones. —There was a decided increase in the com- 
mercial domestic production of oilstones and whetstones during 1903, 
the value of which amounted to $366,857, as compared with $221,762 
in 1902, and with $158,300 in 1901. 


CHEMICAL MATERIALS. 


Arsenious oride.—The domestic production of arsenious oxide (white 
arsenic) in 1903 was 611 short tons, valued at $36,696, as compared 
with 1,353 short tons, valued at $51,180, in 1902, and with 300 short 
tons, valued at $18,000, in 1901. The entire product was made by the 
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Puget Sound Production Company, at Everett, Wash., which began 
the manufacture of this important substance in 1901. 

Borax.—The reported returns for 1903 gave an aggregate produc- 
tion of crude borax of 34,430 short tons, valued at $661,400, as com- 
pared with 17,404 short tons of refined and 2,600 short tons of crude, 
valued at $2,538,614, in 1902. The production during 1901 was 17,887 
short tons of crude borax and 5,344 short tons of retined borax, with a 
total value of $1,012,118. 

Bromine.—The production of bromine in 1903, including the amount 
of bromine contained in potassium bromide, amounted to 598,500 
pounds, valued at $167,580, as compared with 513,890 pounds, valued 
at $128,472, in 1902, and with 552,043 pounds, valued at $154,572, in 
1901. The price per pound during 1903 averaged 28 cents, as com- 
pared with 25 cents in 1902, with 28 cents in 1901, and with 29 cents 
in 1900. 

Fluorspar.—The total commercial production of fluorspar in 1903 
was 42,523 short tons, valued at $213,617, as compared with 48,018 
short tons, valued at $271,832, in 1902, and with 19,586 tons, valued 
at $113,803, in 1901. This decrease in production was not due to any 
one State, but there was a large increase in production in Kentucky, 
and a decrease in Illinois and Arizona. The average price of crude 
fluorspar in 1903 was reported as $4.28 per ton, as compared with 
$5.19 in 1902 and with $5 in 1901, and the average price of ground 
fluorspar in 1903 was $9.99 per ton, as compared with $9.98 in 1902 
and with $9.22 in 1901. 

Gypsum.—The production of gypsum, particularly for the manu- 
facture of calcined plaster, continues to show a remarkable gain. 
The output of crude gypsum in 1903 was 1,041,704 short tons, 
valued in its first marketable condition at $3,792,943, as compared 
with 816,478 short tons, valued in its first marketable condition at 
$2,089,341, in 1902, with 633,791 short tons, valued at $1,506,641, in 
1901, and with 594,462 short tons, valued at $1,627,203, in 1900. The 
production in 1899 was 486,235 short tons, and in 1898 it was 291,638 
short tons. The greatly increased production of the last five years is 
attributable to the largely increased use of plaster of Paris in large 
modern buildings and in the manufacture of staff for temporary 
buildings. 

Marls.—The production of marls in the United States in 1903 was 
34,211 short tons, valued at $22,521; in 1902 it was 12,439 short tons, 
valued at $12,741. 

Phosphate rock.—The total commercial production of phosphate 
rock reported to the Survey in 1903 amounted to 1,581,576 long tons, 
valued at $5,319,294, as compared with 1,490,314 long tons, valued 
at $4,693,444, in 1902, and with 1,483,723 long tons, valued at 
$5,316,403, in 1901, an increase in quantity of 1903 over 1902 of 
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91,262 tons and in value of $625,850. The total quantity of phosphate 
rock reported as mined during 1903 was 1,618,799 long tons, as com- 
pared with 1,499,617 long tons in 1902, and with 1,440,408 long tons 
in 1901. 

Salt. —The salt product includes salt in the form cf brine used in 
large quantities for the manufacture of soda ash, sodium bicarbonate, 
caustic soda, and other sodium salts. The domestic production of salt 
in 1903 amounted to 18,968,089 barrels of 280 pounds, valued at 
$5,286,988, as compared with 23,849,231 barrels, valued at $5,668,636, 
in 1902, with 20,566,661 barrels, valued at $6,617,449, in 1901, and 
with 20,869,342 barrels, valued at $6,944,603, in 1900. 

Sulphur and pyrite.—The domestic production of sulphur and of 
pyrite in 1903 for the manufacture of sulphuric acid amounted to 
233,127 long tons, valued at $1,109,818, as compared with 207,874 long 
tons, valued at $947,089, in 1902, and with & combined production of 
241,691 long tons, valued at $1,257,879, in 1901. The greater part of 
the output of pyrite was derived from Virginia, Georgia, North Caro- 
lina, Colorado, and Massachusetts, named in the order of production. 


PIGMENTS. 


Barytes.—The production of crude barytes in 1903 was 50,397 short 
tons, valued at $152,150, as compared with 61,668 short tons, valued 
at $203,154, in 1902, and with 49,070 short tons, valued at $157,844, in 
1901. 

Cobalt oxide. —Yhe domestic production of cobalt oxide in 1903 was 
120,000 pounds, valued at $228,000, not including the value of 60 short 
tons of cobalt ore, as against 3,730 pounds, valued at $6,714, in 1902, 
and against 13,360 pounds, valued at $94,048, in 1901. All the cobalt 
oxide was obtained as a by-product in smelting lead ores at Mine 
Lamotte, Missouri. 

Mineral paints.—The commercial production of mineral paints in 
1903 amounted to 62,122 short tons, valued at $646,222, as compared 
with 73,049 short tons, valued at $944,332, in 1902, and with 61,460 
short tons, valued at $789,962, in 1901. 

Zinc white.—The production of zinc white in 1902 amounted to 
62,962 short tons, valued at $4,801,718, as compared with 52,045 short 
tons, valued at $4,016,499, in 1902, and with 46,500 short tons, valued 
at $3,720,000, in 1901. 


MISCELLANEOUS. 


Asbestos. —The asbestos commercially produced in the United States 
in 1903 was obtained chiefly from the mines at Sall Mountain, White 
County, Ga., but a small quantity was mined at Dalton, Berkshire 
County, Mass., New Hartford, Conn., and Grand Canyon, Ariz. 
The total commercial production was 887 short tons, valued at $16,760, 
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as compared with 1,005 short tons, valued at $16,200, in 1902, and with 
147 short tons, valued at $13,498, in 1901. 

Asphaltum.—Under this title are included the various bitumens or 
hydrocarbons not discussed under the heading ‘‘ Petroleum” in the 
volume on mineral resources. The commercial production in 1903 was 
101.255 short tons, valued at $1,005,446, as compared with 105,458 
short tons, valued at $765,048, in 1902, and with 63,134 short tons, 
valued at $555,335, in 1901. 

Bauzxite.—In 1903 the production of bauxite was 48,087 long tons, 
valued at $171,306, as compared with 29,222 long tons, valued at 
$128,206, in 1902, and with 18,905 long tons, valued at $79,914, in 
1901. Georgia yielded the greater bulk of the product, the remainder 
being supplied by Alabama and Arkansas. 

Chromic ¿iron ore.—California was the only State producing chro- 
mite during 1903, the quantity being 150 long tons, valued at $2,250, 
as compared with 315 long tons, valued at $4,567, in 1902, and with 
368 long tons, valued at $5,790, in 1901. 

Feldspar.—The production of feldspar in 1903 was 41,891 short 
tons, valued at $256,733, as against 45,287 short tons, valued at $250,- 
` 494, in 1902, and against 34,741 short tons, valued at $220,422, in 
1901. 

Fibrous talc.—This variety of tale or soapstone occurs in but one 
locality in the United States—Gouverneur, St. Lawrence County, 
N. Y. It is used principally as makeweight in the manufacture of 
paper. In 1903 the production was 60,230 short tons, valued at 
$421,600 as compared with 71,100 short tons, valued at $615,350, in 
1902, and with 69,200 short tons, valued at $483,600, in 1901. 

Flint.—The production of flint in 1903 was 55,233 short tons, 
valued at $156,947, as against 36,365 short tons, valued at $144,209, 
in 1902, and against 34,420 short tons, valued at $149,297, in 1901. 

Fullera earth.—As reported to the Survey, the production of 
fullers earth in 1903 was 20,693 short tons, valued at $190,277, as 
compared with 11,492 short tons, valued at $18,144, in 1902, and 
with 14,112 short tons, valued at $96,835, in 1901. The largest pro- 
duction of fuller’s earth hitherto obtained was in 1897, the patus being 
17,113 short tons. 

Glass sand.—The production of glass sand in 1903 was 823,044 
short tons, valued at $855,828, as compared with 943,135 short tons, 
valued at $807,797 in 1902. 

Graphite.—The commercial production of crystalline graphite 
during 1903 amounted to 4,538,155 pounds, valued at $154,170, as com- 
pared with 3,936,824 pounds, valued at $126,144, in 1902, with 
3,967,612 pounds, valued at $135,914, in 1901, and with 5,507,855 
pounds valued at $178,761, in 1900. The production of amorphous 
graphite in 1903 was 16,591 short tons, valued at $71,381, as compared 
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with 4,739 short tons, valued at $55,964, in 1902, with 809 short tons, 
valued at $31,800, in 1901, and with 611 short tons, valued at $18,818, 
in 1900. The production of artificial graphite was 2,620,000 pounds, 
valued $178,670, the average price being 6.82 cents per pound, as 
compared with 2,358,828 pounds, valued at $110,700, in 1902, the 
average price being 4.69 cents per pound, and with 2,500,000 pounds, 
valued at $119,000, in 1901, the average price being 4.75 cents per 
pound. 

Limestone for tron fluz.—The quantity of limestone used for flux- 
ing in blast furnaces in 1903 was 12,029,719 long tons, valued at 
$5,423,732, as compared with 12,139,248 long tons, valued at $5,271,252, 
in 1902, with 8,540,168 long tons, valued at $4,659,836, in 1901, and 
with 7,495,435 long tons, valued at $3,687,394, in 1900. 

Lithium.—The production of lithium minerals in 1903 was 1,155 
short tons, valued at $23,425 at the railroad, as against 1,245 short 
tons, valued at $25,750, in 1902. There is an increase in the demand 
for these minerals from foreign chemical manufacturers. 

Magnesite.—The production of magnesite in the United States con- 
tinues to be limited to California, and during the year 1903 the com- 
mercial production reported was 3,744 short tons, valued at $10,595, 
as compared with 2,830 short tons, valued at $8,490, in 1902. 

Mica.—The total production of mica in 1903 was valued at $59,118, 
as compared with a total value of $118,849 for the production of 1902. 

Mineral waters.—The total production of mineral waters in 1903 was 
51,242,757 gallons, valued at $9,041,078, as compared with 64,859,451 
gallons, valued at $8,793,761, in 1902, and with 55,771,188 gallons, 
valued at $7,586,962, in 1901. 

Molybdenum.—The commercial production of molybdenum in 1903 
was 795 short tons of concentrates, valued at $60,865. The value of 
these molybdenum ores fluctuates very greatly, the highest price 
quoted being $1,500 per ton and the lowest $100. 

Monazite and zircon.—The production of monazite is confined exclu- 
sively to North Carolina and South Carolina, by far the larger quantity 
being obtained from the former State, and in 1903 this amounted to 
862,000 pounds, valued at $64,630, and 3,000 pounds of zircon, valued 
at $570, as compared with 802,000 pounds of monazite, valucd at 
$64,160, in 1902, and with 748,736 pounds, valued at $59,262, in 1901. 
The price per pound received by the miners for the crude monazite 
sand produced in 1903 varied from 24 to 6 cents, according to the 
percentage of thoria. 

Precious stones.—The value of the gems and precious stones found 
in the United States in 1903 was $321,400, as compared with $328,450 
in 1902, with $289,050 in 1901, with $233,170 in 1900, and with 
$185,770 in 1899. There has been a great advance in the lapidary 
industry in the United States since 1894. The fact that larger estab- 
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lishments have been formed, which are able to purchase the rough 
diamonds in greater quantities, has placed our American diamond 
cutters In a position equal to that held by the cutters of Amsterdam, 
Antwerp, and Paris. The cutting of our native gems has also grown 
to the proportions of an industry, notably in the case of the beryls and 
the amethysts found in North Carolina and Connecticut; the turquoises 
from New Mexico, Arizona, Nevada, and California; the fine-colored 
and deep-blue sapphhires found in Montana; the colored tourmalines 
of San Joaquin County, Cal.; the chrysoprases from Visalia, Tulare 
County, Cal.; the garnets of Arizona and New Mexico, and the pale- 
purple garnets of North Carolina. 

Pumice stone. —The production of pumice amounted in 1903 to 885 
short tons, valued at $2,665, as against 700 short tons, valued at 
$2,750 in 1902. 

Rutile.—-No production of rutile was reported in 1903, the supply 
on hand being suflicient for the demands of the trade. 

Tale and soapstone.—Exclusive of the production of fibrous talc 
from Gouverneur, N. Y., the production of talc and soapstone in 1903 
amounted to 26,671 short tons, valued at $418,460, as comparcd with 
26,854 short tons, valued at $525,157 in 1902, and with 28,643 tons, 
valued at $424,888 in 1901. The output for 1900 was 27,943 short 
tons, valued at $383,541, and for 1899 it was 24,765 short tons, valued 
at $330,805. 

Tungsten.—The commercial production of concentrated tungsten 
ores during 1903 amounted to 292 short tons, valued at $43,639, as 
against 154 short tons in 1902, of which not more than a few tons 
were sold. In 1901 the production amounted to 179 tons of concen- 
trated ore, valued at $27,720. The larger part of the production of 
1902 was from Colorado. 

Uranium and vanad/um.—The production of uranium and vana- 
dium minerals in 1903, as reported to the Survey, amounted to 30 
short tons of concentrates, equivalent to about 19 short tons of metal, 
valued at 35,625, as compared with 3,810 short tons, valued at $48,125 
in 1902. This, of course, represents the crude ore. 
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Mineral products of the United 
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1902. 
Products. è 
Quantity. Value. 
METALLIC. 
Pig iron, spot valne....... 0. eee eee eee ba diecast eee longtons..| 17,221,307 $372, 775, 000 
Silver, coining VAIN Gis is ase ow ein socis aw p RERO oecee troy ounces..| 55,500, 000 71, 707, 575 
Gold, coining valne i ei lucu A ae do.... 3, 870, 000 SO, 000, 000 
Copper, value at New York City ................ leere pounds...) 659,50%, 644 76, 508, YA 
Lead, value at New York City... 2.0.0... ce cece ee ee wees short tons.. 270, 000 22, 140. 000 | 
Zinc, value at New York City iios ve dose whee dam kr n Ra do.... 156, 727 14, 625, 596 
Quicksilver, value at San Francisco .....ooooocooommmmnono.. flasks.. 34, 201 1, 467, 548 
Aluminum, value nt Pittsburg... cc ee eee eene pounds.. 7, 300, 000 2, 284, 590 
Antimony, value ut San Francisco ..................... short tons.. 3,561 634, 506 
Nickel, value at Philadelphia. .... 2.0.2... ee eee ee eee pounds.. 5, 748 2,701 
Loe weet See O DO ee ae ea earn ee ea ei eee ees 
Platinum, value (crude) at San Francisco............ troy ounces... 94 1, 814 
Total value of metallic products.................. EN MEAE 642, 258, 584 
NONMETALLIC (8POT VALUES). 
Bituminous conl; esce he xk exorkEew an short tons..| 260,216, S44 290, S58, 483 
Pennsylvania anthracite......oooooooooonmororonrnnrono.. long tons.. 36, 946, 710 76,173, 586 
NAaCUTHL EIS Lites ere teu tated ate eatin Sa ao ae eure a ducatus 30, 567, 563 
POCFOlOU Il occ A dx E xx mee A barrels..| 88,766,916 ` 71,175, 910 
BPCRCOIBV O te dut ba ai RE RU b Race eui ed II 15, 000, 000 
COT s osos ess D Ed oe Ma T E: barrels..| | 25,753,904 | 25, 306, 350 
UCU K e a 2 kaccos $-Y A qui aec uo acea We bd du wee baa pe DERE aiia be Beane 64, 559, 009 
Corin dum and Chery a E ER ELS short tons.. 4,251 101, 605 
E A A ean eae dow... 15, 104 4,005 
Garnet for abrasive Purposes, 22... 2.2 ee eee eee noc do.... 3, 926 132,820 
ALAS COMAS A dd mes E a [qq d Ve V NR E 607, 431 
Infusorial earth and tripoli......................... short tons.. 5, 665 53, 244 
MIHIN CS A AU eS dece eee id eor rea I one da nv, $08 
CONSE A MP M TU" ITEM PEN TIPP 221, 762 
Arsenious oxide ......oooonccoronncorcrrrencr rr short dons: : 1.353 $1, 180 
A E aM Ee Qs Optia 17, 104 2, 447,014 
Bora orule A e NI Ca eor Pa Mrd eie gie do.... 2,600 91, 000 
A O eee ERR esa QUAE E Mat pounds.. 513, 590 128, 472 
EIUOPSDBES 14 t han wlay ecu ba dum oU gs Edad rA short tons.. 48, 018 271, N22 
cun Es Ai EA deu ire doe E do... 816, 475 2, 089, 41 
inp c Uu do. 1,245 25,750 
A A OO do 12, 139 12,741 
Phosphate TOCA: os se ese esis long tons.. 1, 490, 314 4, 093, 444 
O ELEC Sree dow... € 207.874 947. 089 
A A EEs RUE RUE Sea RUDI E do... D ol , 
A ER Ed idee AUR HER ICON Ra d a ras dr ead barrels. 23, 849, 231 5, 668, 636 
Barytes, crude..............L.. Vl cU A Maes URNA RE short tona.. 61, 668 203, 154 
CGA OX IB ciar ea ha doceas Ree DR RS Ld pounds.. 3, 730 6,714 
Mineral Praia td do MOTE LODS. 73, 049 914, 332 
AS O Rc tein eae do.... 52, 045 4,016, 499 
ABSDOBLONS OLI E Ded utu c a uai d e EES do.... 1,005 16, 200 
ASPE AE e aeq do... 105, 45% 765, H8 
A a Ra bee na e e eaae wee aaa AS E long tons. 29, 222 28, 206 
CUATE Sedo do.... 315 4,567 
Clay (all other than briek).......oo.oooo.oocoomormmmom.... short tons.. 1,455, 357 2,001,072 
gu bp "eT do.... 45, 2*7 20, 424 
EIDTOUS lë oesters Silence aoe RA do.... 71,100 615, 350 
Eli E AA cad do.... 36,305 144, 209 
Fuller SOBPLIE oio De V V euh Và Ra REUS e RISE S RR SA hese do... 11, 492 9s, 144 
Glass E ET A IR C NS ONT UE n E " 913, 15^ | 807, 797 
CONSOLING oaa V oM a rx e od sca Cree nuo d ed e tre ounds.. 3, 036, 824 ; 
Graphite ^e haus Pads RA accus Ma acte DPA EE Rd Set tons.. 4,739 IRE IR 
Limestcne for iron flux .................... cessere eere long tons..| 12,139,248 5,271, 252 
MITOS ea dla eacwwcece Cd x o0 Joe eoa OR NUR SS Daci short tons.. 2,850 $, 490 
Manganese OPE a ai da long a d 7, A77 60, 911 
E UE ua seu utei t tara O oa »»unds.. 373, 206 R3, 5843 
MIC SML erect ace Ge oie elect aca sewn M ee Sure tie 1, 100 35, 006 
Mineral A kas deta wey ae Vh hop alat gallons sold..| 64,859,451 | 8,793, 761 
A A XE EE ELI cr RATE be ake O A pounds.. SOL, 000 | 64, 160 
DC A RR A Sees si MEE E LA E 
Precios Stones MEET TT -————— qm o dde TA 328, 454) 
PúRTICO SOU A ea o bd qe uns short tons.. 700 2, 150 
Rutilius A POUN e eee enre os iceke le LPT EK CE d RE 
Tale and soapstone... 2... ccc ccc ee cnc seller short tons.. 26,554 525,157 
Uranium and vunadium................ celles .eelee nets do.... 3, $10 48, 125 
Total value of nonmetallic mineral products..... 2... ee eee elec ee ee eee eee 617, 251, 154 
Total value of metallic products... 20... eee ce eee cee lanar 612,258, 584 
Estimated value of mineral products unspecified ............ cee ee ee eee eee 1,000, 000 
Granata ci a o poe d wot S Oud aU Mie siete EE 1, 260, 509, 738 


a No metallic tin; between 19 and 20 short tons of high-grade concentrates shipped to England 
from South Curolina. 
b Not including $6,000 worth of platinum reported as contained in slimes from copper ore from the 
Rambler mine, Wyoming. 


States in 1902 and 1908. 
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Per cent of increase (+) or 


Increase (+) or decrease (—) in 
1903. 1908. decrease (—). 
Quantity. Value Quantity. Value. Quantity. Value. 
| 18,009,252 | $344, 350, 000 + 187,945 — $28, 425, 000 + 1.05 - 763| 1 
54, 300, 000 70, 206, — 1, 200, 000 — 1,551,515 — 2.16 — 216 2 
3, 560, 000 73, 591, 700 — 810,000 — 6,408, 300 — 8,01 — 801, 3 
698, 044, 517 91, 506, 006 +38, 535, 873 + 14, 937, 052 + 5M + 1951, 4 
280, 000 23, 520, 000 + 10,000 + 1,380,000 + 3.70 + 623 5 
159, 219 16, 717, 995 + 2, 292 + 2,092,399 + 1.46 + 14.31, 6 
35,620 | , 544, 934 + 1,329 + 77, 086 + 3.88 + 5255 7 
7, 500, 000 2, 284, 900 + 200,000 + 310 + 2.74 + .001! 8 
3,128 "433 E: 433 — 86,U;3 — 12.16 — 13.56! 9 
am 45, 900 + 108,452 + 43, 199 | +1, 886. 78 +1, 599. 37 | 10 
a *.56.-0600.0...e0. . RA (forn... e. .n£ e. .a. re ...eo eo. <a on. .o.n..o0x(£LEOOCCIJC4000090..«0.n-0.-00N8..< 500. 0x0nxM00.0000000.0. 
110 b 2, 080 + 16 + 266 + 17.02 + 14.66 | 12 
ió ina 624, 318,008 |................. — 17,940,576 |................ — 2.79] 13 
282,749,348 ^ 351. 687, 83 +22, 532, 504 + 60,829, 450 + RGG + 20.90 14 
66, 613, 454 152, 036, 44% +29, 672, 744 + 75, 862, E62 + BU.33 + 9.59'15 
dd 85,815,300 l....oooooomoco... +o EA + 16.03 . 16 
100, 461, 337 ,694, +11, 694, 421 + 23,515, 140 + 13,17 + 33.04 17 
CNN ae fal Ed 15.000.000 E AAA A AAA 
29,899,140 | 31,931,341 + 4, 145, 636 + 6,564, 961 4. 16.10 + 25.88 | 19 
dla i 67, 960, 468 | ....ooooomoom... + 3,401,369 |................ i 5.27 . 20 
2, 542 64, 10? xs 1, 709 E 40, 503 - 42.02 — $38.72 / 21 
8, 938 76, 908 = 6, 166 = 7,427 — 40.82 - 8,81 | 22 
3, 950 132, 500 + 24 = 320 i + 61 = .24 | 2B 
mue T2] dio. oe ors oss + 54,015 joo. ce ee eee eee + 8.09 | A 
| 9, 219 76, 273 L3 554 + BOY LO WH + 43.26 | 25 
IA EE E 62,552 l AS = 2 0b EAE — 12.18 | 26 
ORE DNO a 366,857 |...........- ee m UES UCB. (ccc ons .aueeniae + 66.43 | 27 
| 611 36, 696 n 742 = 44, 484 — 54.84 = 80 | 28 
| Crude, 34, 430 A A A eae eaten: 29 
598, 500 167, 580 + 84,610 + 39, 108 LO 16.46 + 30.44 ' 30 
42,523 213, 617 = 5, 495 ze 58, 215 - 11.44 — 2142 31 
1,041, 704 3, 792, 943 + 225,226 + 1,703,602 + 27.59 + 81.54 | 82 
1,155 23, 425 H 90 = 2,825 | 7.23 — 9.03 33 
34,211 22, 521 + 21,77 + 9,780 + 175.08 + 76.76 | 31 
1, 581, 576 5, 319, 294 + 91,262 + o 625,85 | + 6.12 + 13.33 85 
c 233,127 1, 109, 818 + 25,253 + 162,729 4 12.15 + 17.18 (39 
18, 968, 089 — 4,881,142, — 381,618 - 20.47 — 6.73 38 
50, 397 — 11,271 ES 51, 004 — 18,28 — 2511139 
120, 000 + 116,270 + o 221,285 +3, 117. 16 +3, 205.59 | 40 
62, 122 —  10,927- — 298 110 - 14.96 — 31.57 | 41 
62, 962 + + o 785,21) + 19.60 + 19.55 | 42 
887 = + 560 - ILH + — 8.46 | 43 
101, 255 = + 240,398 3.99 | + 31.42 | 44 
48, 087 + + 43, 100 64.56 + 93.62 | 45 
150 = = 2,317 - 523X | — 50.73 | 46 
1, 650, 835 + + 587,970 + 13.48 + 2.53 47 
41, 891 2 + 6, 309 : 7.5 | + 252) 48 
60, 230 = -- 198, 750 — 15.29 — 31.49! 49 
55, 233 + + 12, 738 | + 51.59 + 8.83 W 
20, 693 + + 92, 138 + 80.06 + 93.88 51 
NI z + o 4| -— 273 + 6.95. 52 
i , » + + 15.2 f, 
1 16, 591 + \ + 43, 446 l + 9250.09 | + 23. 86 | ' 
| 12, 029, 719 — + 152,480 = .90 + 2.89 5 
3, 744 + + 2, 105 + $2.30 + 24.79 55 
, 825 — = 35, 576 - 62.2 — 58,41 56 
90, 100 = = 66,715 — 75.86 — 79.57 157 
1, + + 6,984 | + 2.09 + 19.95 
51, 242, 757 — + 247,317: — 20.99 + 2.81 | 58 
| 862, + + 470 ' + 7.48 + .73 | 59 
3, 000 + + NAAA ae On a 60 
.sooe scooerrrrcrcnn] qe gq 44 Ulla “EW MITTIT T 7,050 "2992929995 os 2 15 i 61 
= 85 Lo 96.42 = 3.09 62 
ae Tan APA cr NOA AAA A EE S 
en = 106, 697 = .68 — 20.32 ' 64 
19 € 42, 500 - 99,50 — 88.31 65 
A 794, 408, A Oo woo E AAA + 28.70 06 
ene ooa essc... |] 624,818,008 |................. | — 17,940,576 |.............L.. = 279.67 
e@®Getanescoteceoi — Be "uu 2.0.2. 020000.0xx0..xcob<c.0..2.20%02.0%0..2.20%2020..2.9. 020.0... 2» eters rece esr esr oo ]o.o +... ......09.<2.<.. 68 
A 1810, 721,569 IA O E ee + 12.63 09 


eIncluded under pyrite in 1901, 1902, and 1903. 
d Not including value of 60 short tons of cobalt ore produced in Idaho. 
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MINERAL RESOURCES. 
`~ . 7 œ 
Mineral products of the United States 
1850. 
Product. CP NES Mrz 
Quantity. Value. 
METALLIC. 

Pig iron, value at Philadelphia.................... eee. long tons.. 3, 375, 912 $89, 315,569 | 
Silver, coining value corno troy ounces..| 30,320,000 39, 200, 000 
Gold, coining VAMO dia do.... 1,741,500 36, 000, 000 
Copper, value at New York City..................... pounds..| 60, 480, 000 11, 491, 200 
Lead, value at New York City........ 0... cee eee ee eee short tons.. 97,825 9, 782, 500 
Zinc, value at New York City ................ ce eee eere do. 23, 239 2, 271,432 
Quicksilver, value at San Francisco ....................LLs. flasks 59, 926 1, 797, 780 
Nickel, value at Philadelphia ....................... pounds 233, 893 257,252 
Aluminum, value at Pittsburg ....0... 0.2 ce cee cee ee ewe OO PENE A E E wilde ee S 
Antimony, value at San FranciscO......oooooooooomo.... short tons.. 50 10, 000 
Platinum (crude), value at Sun Francisco............ troy ounces.. 100 400 
Total value of metallic products........oooooocoocooorcncorcrco[occcccnoor oo. 190, 132, 163 

NONMETALLIC (SPOT VALUES). 
Bituminous e0nl.. 2.229 iia ii da long tons.. 38, 242, 641 53, 143, 718 
Pennsylvania anthracite ....ooo.ooooonoooncorrrnscnnsososoos do.... 25, 580, 189 42,196, 678 
BONG. Soi cu S series AS ILL a QUA ED LCS ld meis 18, 356, 055 
Petroleum du ouo A a ex qe Sw Fu qoia qu EA SU REY barrels 26, 286, 123 24,183, 233 
NC —— A EE do....| 25,000,000 19, 000, 000 
Natural dec, A qeu ess etica cu eu secos aee pute teu oco esas eda’ 
CEM Luanda es barrels.. 2, 072, 943 1, 8552, 707 
n ane E PNE do.... 5, 961, 060 4, 829, 566 
Phosphate roek e long tons.. 211,377 1, 123, 523 
Limestone for iron flux 2.2.0.0 ccc ccc cc cee eee ree do.... 4, 500, 000 3, 800, 009 
Mineral Water aria ra ad A gallons sold.. 2, 000, 000 500, 000 
LIE Wwe. a RS short tons.. 10, 107 763, 738 
POTEOTS Cay ias E do.... 28,877 200, 457 
NO A A eases do.... 3, 604 135, 840 
BOTAK AA raced A “ears pounds.. 3, 692, 443 277, 233 
O A O A eee short tons.. 90, 000 400, 000 
GUNASTONCS occ ec veces A O nau e net a tem 500, 000 
Fibrous tale ...............eeeeeeeeeeceeeeee seco cce Sliort tons.. 4, 210 54, 730 
PTU das long tons.. 2, 000 5, OC 

SORDSIODO it wee B hs short tons.. 8, 441 66, 665 
MARIDOS OFC oo ise iw bo ti e uie long tons.. 5, 761 86, 415 
ASphaltUM AA uw Cee mes A VR UP Ea short tons.. 444 4, 440 
PRECIOUS: A cT eee emake sume 100, 000 
BIOIBITIO rta alot wel aea ound x Es Duae ts pounds.. 404, 690 114,752 
COFUBOUNE Lecce rr a nds NOrE ONS. 1,044 29, 280 
A Progr eR rM ——XK SE do... 20, 000 80, 000 
A n Deep sauter EN Ee UE du ERE EE pounds..|.............. 49, 500 
Millstone ak Cis vat a CM OPEM ROPA NADIE: 200, 000 
Qilstones etea. RE pounds.. 420, 000 8, 000 
MMS a a rs MORELOS 1, 000, 000 500. 000 
Flint..... a A a va long tons.. 20, 000 80, 000 
TA O E short tons.. 4, 000 16, 000 
Chromic iron UE ta long tons.. 2,288 27, 808 
Infusorial earth 2.02.0... 0. cece cee eee ee eese ee SHOFE CONS. 1,833 45, 660 
¡A A A A TI DERE a, uites long tons.. 12, 500 60, 000 
MIOR Le putea A O e RUE eens pounds.. 81, 669 127, 825 
CODAIUOXIOO. LL a Scns dean SR Rupee os do.... 7, 251 24, 000 
Slate ground asa pizment....... eee eee eee short tons.. 1, 000 10, 000 
SUID. uou eit cece M RES Dott s" REA AE aa a aM eas do.. 600 21,000 
ASDOSLON, Cei oec eicze oes vies Vaca ndr A uad acta rede dnd do.... 150 4, 312 
A A eee pasa E uut EO pounds.. 100 400 
Lithographic stone... 2.2... cee eee cece eee eeees short (ONS. [s aces rvuveteax|esaaa iiec eae, 
Total value of nonmetallic mineral products. ........... 2.02. |. cece e eee eeee 173, 279, 185 
Total value of metallic products... 0.0.2.2... ee eee ee cee le nee eee eeeeeee 190, 132, 163 
Estimated value of mineral products unspecified ............].............. 6, 000, 000 
GTANG OUR]. Loos usé A ste E REN wees 369, 411, 298 


a Prior to 1889 quantity and value are for rough stone quarried; since 1890 they are tor finished product. 


for the calendar years 1880-1908. 
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1881. 

Quantity. | Value 
4, 144, 254 $87, 029, 334 
33, 077, 000 43, 000, 000 
1,676, 300 34, 700, 000 
71, 650, 000 12,175, 600 
117, 085 11,240, 160 
26, 500 2, 680, 000 
60, 851 1, 764, 679 
265, 668 292, 235 
50 10, 000 
100 400 
eats Ed 192, 892, 408 
48,179, 475 60, 224, 344 
25, 500, 016 64, 125, 030 
— oe 20, 000, 000 
27,661, 238 25, 148, 339 
36, 000, 000 20, 000, 000 
2, 000, 000 2, 000, 000 
6, 200, 000 4, 200, 000 
266, 734 1, 980, 259 
6, 000, 000 4, 100, 000 
3, 700, 000 700, 000 
10, 000 700, 000 
25, 000 200, 000 
6, 000 100, 000 
4, 046, 000 304, 461 
85, 000 350, 000 
A 500, 000 
5, 000 60, 000 
10, 000 60, 000 
7,000 75, 000 
4, 895 78, 425 
2, 000 , 000 
pua hui ded eis 110, 000 
300, 000 5, 000 
500 80, 000 
20, 000 80, 000 
400, 000 30, 000 
a 150, 000 
500, 000 8, 580 
1, 000, 000 500, 000 
25, 00 100, 000 
4, 000 16, 000 
2, 000 30, 000 
1,000 10, 000 
14, 000 70, 000 
100, 000 250, 000 
8, 280 25, 000 
1, 000 10, 000 
600 21, 000 
200 7,000 
200 700 
50 1, 000 
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SUMMARY. 
1882. 
Quantity. Value 
4, 623, 323 $106, 336, 429 
36, 197, 695 46, 800, 000 
1, 572, 186 32, 500, 000 
91, 646, 232 16, 035, 091 
132, 890 12, 624, 550 
33, 765 8,646, 620 
52, 732 1,487,042 
281, 616 809, 777 
60 12, 000 
200 600 
Lui saei 219, 755, 109 
60, 861, 190 76, 076, 487 
31, 358, 264 70, 556, 091 
duse. ec iie dieere 2], 000, 000 
30, 510, 830 24, 065, 988 
81, 000, 000 21, 700, 000 
215, 000 
8, 250, 000 3,672, 750 
6, 412, 373 4, 320, 140 
332, 077 1, 992, 462 
3, 850, 000 2, 310, 000 
5, 000, 000 800, 000 
10, 000 700, 000 
33, 600 240, 000 
7,000 105, 000 
4, 236, 291 338, 903 
100, 000 450, 000 
CR ES 700, 000 
6, 000 75, 000 
12, 000 72, 000 
6, 000 , 000 
4, 532 67, 980 
3, 000 10, 500 
a ds 150, 000 
250, 000 5, 000 
500 80, 000 
20, 000 80, 000 
425, 000 84, 000 
NONU TRE TEM MET 200, 000 
600, 000 10, 000 
1, 080, 000 540, 000 
25, 000 100, 000 
4, 000 20, 000 
2,500 ,000 
1, 000 8, 000 
14,000 70, 000 
100, 000 250, 000 
11,653 82, 046 
2, 000 24, 000 
600 21, 000 
1, 200 36, 000 
500 1, 800 
MEI RS 231, 340, 150 
Nunc 219, 755, 109 
€— — eats) 457,595, 259 
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1883. 

Quantity. | Value. 
4,595, 510 $91,910,200 | 1 
35, 733, 622 46,200,000 | 2 
1, 451, 249 30,000,000 3 
117, 151, 795 18,064,507 | 4 
143, 957 12,322,719 | 5 
86, 872 8,311,106 | 6 
46, 725 1,253,632 | 7 
,800 62,920. 8 
83 87 9 
60 12,000 | 10 
200 600 | 11 


s 203, 128,859 | 12 


82, 237, 800 | 13 


68, 531, 500 
34, 330, 469 77 257,055 | 14 
Nr PORE 20, 000, 000 ! 15 
23, 449, 633 25,790,252 | 16 
32, 000, 000 19, 200, 000 | 17 
NONSE NES 475, 000 | 18 
4, 190, 000 4,293,500 | 19 
6, 192, 231 4,211,042 | 20 
378, 380 2,270, 250 | 21 
8,814, 273 1,907, 136 | 22 
7, 629, 423 1,119,603 | 23 
12, 000 840, 000 | 24 
35, 840 250, 000 | 25 
7,000 84, 000 | 26 
6, 500, 000 585,000 | 27 
90, 000 420, 000 | 23 
uaque au Eius 600,000 | 29 
6, 000 75,000 | 30 
25, 000 137,500 | 31 
8, 000 160,000 | 32 
6, 155 92,325 | 33 
3, 000 10, 500 | 34 
acia Cue tees 207,050 | 35 
801,100 72,264 | 36 
550 100,000 ; 37 
27,000 108,000 | 38 
575, 000 46,000 | 39 
dau ede EE 150.000 40 
600, 000 10,000 41 
972, 000 486,000 42 
25, 000 100, 000 , 43 
4, 000 20,000 14 
8, 000 60,000 . 45 
1, 000 5,000 , 46 
14, 100 71,112 , 47 
114, 000 285, 000 : 48 
1, 096 2,795 | 49 
2,000 24,000 | 50 
1, 000 27,000 | 51 
1,000 30,000 | 52 
650 2,000 | 53 
shige es Pers oes Vee ts Sid ita A Corts 54 
Geena aan See | 243,812,214 | 55 
ANS 203, 128, 859 | 56 
Awa ER | 6,500, 000 | 57 
io | 453, 441,073 | 58 
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MINERAL RESOURCES. 


Mineral products of the United States for 
1 


| 1584. 
Product. 
Quantity. Value. 
METALLIC. 
Pig iron, value at Philadelphia......................... long tons. E 4. 097, S68 $73, 761, 624 
Silver COMME VADO condor GR CE Ka e de troy ounces..|.— 357, 744,605 48, 800, UCU | 
Gold. coining VETE Seer His oe EUER E RES A pis do l 1, 489, 949 30, SOU, 000 
Copper, value at New York City ........2... 2.0. e ee ee eee: pounds..: 145, 221, 934 17, 782, 687 
; Lead, value at New York City 0.0.0.2... 0.028 c ee eee short tons..! 139, 597 10, 537, 042 
| Zine, value at New York City ........0..00. cee cee cee cee ences: do.... 38, 544 3, 422, 707 
Quicksilver, value at San Francisco oo... 2.0.2.2... cece ewes flasks 31,913 936, 327 
Nickel, value at Philadelphia... .. cc. ee ee eee ee eee pounds.. 64, 550 4&, 412 
Aluminum, value at Pittsburg oo. 02... ce eee ee eee do....i 150 1,350 
Antimony, value at San Francisco .......o.ooooomooooo... short tons..! 60 12, 000 
Platinum (crude), value at Sun Francisco............ troy ounce) 150 450 
Total value of metallic produets......o.ooooomooooommnccacccno.. prec 186, 109, 599 
NONMETALLIC (SPOT VALUES). i 
Bituminouscoal............ ida d e teak long tons. | 73,730, 539 71, 417,066 
Pennsylvania anthracite. 2.0.0... cee ee cece eee ee eee eens Ol...1 33,175,756 66, 351, 512 
A A A n OS AAA 19, 000, 000 
E EA neva cee Pu to et barrels. . | 24, 918, 438 20. 595, 966 
AM E AS dae een ade sans do.... 37, 000, 000 18, 500, 000 
NA PAP as eee a et ha cote ae 1, 460, 000 
a CIN Guten cereis ebbe A REPRE 2 edu dpa e a estan DERE eee S eue erue foot ne deu 
Clay (all other than briek).........oooooocoooronronon... short fons.. 39, 200 270, 000 
COIIeDnb. e ss ix euis a a soda qae NES burrels.. 4, 000, 000 9, 720, 000 
A eese tees ot de Std A O do... 6,511, 937 4,197, 734 
Phosphate roek a du RewbtENO Ce OE Ea eR RE EDO Y long tons.. 431, 779 2,374, 781 
Limestone for iron DUX cuotas ii dt do.... 3,401, 030 1, 700, 965 
a AC ID A eeu ét ee eaten ae a di dae eer ete d ee gallons sold.. 10, 215, 32* 1,459, 143 
Zine BIO oh odin A A LODS 13, 000 910, 000 
| Mineral paints ...ooooooomooocomsonaconna — —— do.... 7, 000 84, 000 
o 2L ge A ee es apud ete iri pounds.. 7, 000, 000 490, 000 
A A As awed REiUERa T short tons.. 30, 000 390, 000 
CTA eMe MAP RR AA 570, 000 
Fibrous tule ocur Re la dr eie Sq short tons. .i 10, 000 110, 000 
Py tui vay oxi suos s UE ERROCéF vci sea a edd, A long tons.. 35, 000 175, 000 
| BSORDSTODU Io short tons.. 10, 000 200. 000 
MAD EANOSE OPO. ai ss a sae 5 ae we eic rae long tons.. 10, 150 122, 160 
INURL UU e ad lime short tons.. 3, 000 10, 500 
Preetous TONO A iM EE Selen Rueda ra a oud 222, 975 
BONIN Ae e URN" pounds. d 281, 100 67, 461 
BU gu MEM "P short tons.. 600 108, 000 
DEN TON o A seesteinen enaa Edu Au pc pipa ie do... | 25, 000 100, 000 
OT DITS S ria Deo eR PUE Perros Stem teow 6 CQ VE ¡AAA en Xx tes eR cr Sio eis 
"une P d NO Eo CO err qs 140, 000 
CAMISA OC Tr Se EFE pounds.. 800, 000 12, 000 
pig s PIERDE A E AET short tons.. 875, 000 437, 00 
dry OPEM long tons.. 30, 000 120, 000 
PERRY AAA REIR ERR vib ised bb Ae RENE dpt short tons.. 4, 000 20, 000 
Chromic AVON, OPC deeri ira dt kees aa a eoa dll long tons.. 2, 000 35, 009 
| Infusorial earth 6a Sinan oes cutie ls ERES short tons.. 1, 000 5, 000 
PAP CU VSB Y seis sake oan ste A ec EE D LENT dU long tons.. 10, 200 55, 112 
| AMICA A DE LS T cue pounds.. 147, 110 308, 525 
: Cobalt oxide ................ Saa Sakis biG PE ka Dd as He ee do... 2,000 5, 100 
Slate ground as a pigment .....oooooocoocoracaconnncco. short tons.. 2, 000 20, 000 
EII dl al le se ioe ed Pad Stet do.... 500 12, 000 
ASDPSIOB A A A A se Seta pete do.... 1, 000 30, 000 
ATA O A AA A A pounds.. 600 2, 000 
Lithographie stone ............... iua Desa da iue Rud ghort LOIIS AAA AO 
Total value of nonmetallic mineral products.................].............. 221. $79, 506 
Total value of metcilie prodiets. oi c e amer xn enrn m Rx 186,109, 590 
Estimated value of mineral products unspecified ............]........LLLLu. 5, 000, 000 
Grand total................... —— ————— e Nanda fe Senta bas l 


412, 989, 105 | 


a Prior to 1889 quantity and value are for rough stone quarried; since 1890 they are for finished product. 


29 


SUMMARY. 
the calendar years 1880-1908—Continued. 
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30 MINERAL RESOURCES. 


Mineral products of the United States for 


a” 


1888, 
Product. = = 
Quantity. Value. 
METALLIC. 

1 | Pig iron, value at Philadelphia ......................... long tons.. 6, 489, 738 $107, 000, 000 

2 | Silver, coining vule sce a ii heal dace troy ounces. 45, 783, 632 59, 195, 000 

3 | Gold, coining Vales. id EA e ja ta do.... 1, 604, 927 33,175, 000 

4 | Copper, value at New York City .......................... pounds..! 231, 270, 622 33, 833, 951 

5 | Lead, value at New York City. ....oo.oooooronoooorooooo short tons.. 151, 919 13, 399, 256 

6 | Zine, vane at New York City... oe cn cece ewan cose teh n ces do.... 55, 903 b, 500, 855 

7 | Quicksilver, value at San Francisco ........................ flasks.. 33, 250 1,413,125 

8 | Aluminum, value at Pittsburg ....oooooooroorororoonnoono. pounds.. 19, 000 65, 000 

9 | Antimony, value at San Francisco ...............Luuuu. short tons.. 100 20, (000 
10 | Nickel, value at Philadelphia .......................Luuuu. pounds.. 204, 328 127,032 
A Meme" Ec or MEM A A Solo 
12 | Platinum (crude), value at San Francisco............ troy ounces. 500 2, 000 
13 Total value of metallic producta.................... ee eee cele cen ee cece sees 243, 731, 822 

NONMETALLIC (SPOT VALUES). 

14 | Bituminous coal...............2 02 eee eee eee eens eee ee Short tons..| 102,039, 838 101, 860, 529 
15 Pennsylvania anthracite. ..... 2... ee eee eee eee eee long tons.. 41, 624, 611 89, 020, 483 
DNE nno MMC A O as 25, 500, 000 
17 -Petroleum A 4 Rio vn S CA EN ASS barrels..| 27,612,025 17, 947, 620 
DS CN OED GAS Go's iS LDdaduber ua LONE du lena pulla ted td tUe aae 22, 6:29, 875 
191 Brek CHIN 66 ces canst e  S AS IS 7,500, 000 
20 | Clay (all other than brick)............................. short tons.. 41,160 300, 000 
A A A O cha Ed QE Ee d dac de barrels.. 6,503, 295 5,021,139 
22 Mineri WRIGCKS me Pc nnm gallons sold.. 9,578, 648 1,679, 302 
23 |-Phosphate rock: osos teenth ee odes sl long tons.. 445, 567 2, O18, 552 
21 | D EE xiu Kad vereda eie barrels.. 8, 055, 881 4,371,203 
25 t Limestone for iron uX «2.5.5.5 aros long tons.. 5, 435, 000 2,719. (4X) 
2D SON We 2.05 he esos wee: ick EP been beds s eee A ES short tons.. 20, 000 1, 600, 000 | 
PT GYPSUM ERR" do.... 110, 000 550, 000 
28-i BOWS qe pounds.. 7, 589, 000 455, 340 
293 Munera] painta. rd a short tons.. 26, 500 405, 000 
30: O A A ode dicas ios coos 251. N00 
SL | FIDFOUS tale <a Qua ses short tons.. 20, 000 210. 000 
32 NSP LEN S Ces lek A A A RU esu Ua E E do.... 53, 800 331,500 4 
33- Son psonn Liu A a o AR RE do.... 15, 000 250, 000 
oa i Precious SONO a acu cuvetosss caidcale ues seco wekg cucu DES a e lowed da 135,830 . 
35 | PNTIIO S eww rr td risa m DEI long tons.. 54, 331 167,659 | 
ab 1 COPIEBOUN SS t SMOD TOI, 589 91,620 
Ot) Oilstones, Oi e ii de ene pounds.. 1, 500. 000 18, 000 
O A Wie ee Ke e vas eee eases Drakes QE E cu EE do.... 48, 000 70,000 
39 | Bürvtes (erude) einen eue e Ruhe nA Ru xu wenn mon ud short tons.. 20, 000 110. 000 | 
40 | BromiNe 22 sted ua eer A O pounds.. 307, 386 95, 29) | 
AAA euet A RU short tons.. 6, 000 30, 000 | 
AO EOGRISDRI A ek ced eee SE E oli Rite eA long tons.. 8, 700 50, 000 
43 5 MAHERHOSQ OFC ouo c eere pcc eS REED Sa UE C ERA QUEE S do.... 29. 198 279,571 ! 
TI EIDES iol can Gane eo ea oa exe ne aUe dere do.... 30, 000 127.500 , 
O A a E S EU EN eee. pounds.. 400, 000 33, 000 
AG | AMI a a a e ba ne as A AAA Boek ek Se ere E 
ER eo vH E RBOIULIOTIS. esu eur esebole RR ere ca sues 
D ig Nee cT T do.... 300, 000 150. 000 
49°) Infusoria? CAT hess ces eee cee awe cu eae des ey eats Ps do.... 1,500 7,500 
HO | a AM ola pede bow ede law cae ee eee Vivas eund uU cid atu deca 81,000 
5L Chromiec TEFOILOTG. ri a long tons.. 1,500 20, 000 
D? COMMIL oxide a a EA CEN AES pounds.. &, 491 15, 782 
DÀ [ MITOSIIO A a A SE Vasa a wp ea hue SBOPUEFONIS: A UUI ees ede iu 
A O S cas cid Oe eae a ad cda as osteue ele er deter do.... 100 3. 000 
PARUNI C osietioziah ene ceti here Ee qQudad eue Uu. IES Ed EE pounds.. 1. 000 3,000 | 
56 | Ozocerite (TONNE las e eem aio do.... 43, 500 3,000 | 
57 Total valueof nonmetallie mineral products...... o E 26, 150, 114 
5R Total value of metallie products 0.00... cece cece eee cele rrr 253, 731, 522 
59 Estimated value of mineral products unspecified......ooococoolocoooorom.-... 900, 000 | 
60 Grand A ON AMA duas aor icr eE 540, 731, 936 


a Prior to 1889 quantity and value are for rough stone quarried; since 1890 they are for finished product, . 


SUMMARY. 


the calendar years 1880-1908—Continued. 


1889. 


Quantity. 


7,603, 642 
51, 8/4. 55] 
1, 530, «69 
231, 246, 214 
156, 397 

55, 860 


Value. 


$120, 000, 000 
66, 396, 686 


1890. 


Quantity. 


9, 202, 703 
54, 500, 000 
1, 555, 880 
265, 115, 133 
143, 630 

63, 683 


Value. 


$151, 200, 410 
70, 464, 615 
32, 845, 000 
30, 848, 797 
12, 668, 166 

6, 266, 407 
1, 203, 615 
61, 281 
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95, 685, 543 
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ee 


7, 000, 000 
12, 780, 471 
550, 245 

8, 005, 505 
6, 31%, 000 
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ec. .o nv. .e.non...ao 


94, 504, 745 
65, 879, 514 
42, 809, 706 
26, %3, 340 
21, 097, 099 
8, 000, 000 
635, 578 

5, 000, 000 
1,748, 458 
2,937,776 
4, 195, 412 
8, 159, 000 
1,357, 600 
764,118 


cen o scr n n..n.. o o. 


282, 623, 812 
207, 246, 167 
1, 000, 000 


m ee 


""""ccaccccócctiis 


111, 320, 016 
41, 489, 858 


nan... coo oo noonoocso 


"2202202242299 


.. <<... 00%. 227227229 


13, 907, 418 
510, 499 
8.776, 991 
5,521, 622 


ce.e.onen...e.n......o 


+6cocse.n....o ro nn... cee 


e. e. e. oc ..o..n. o nn... .o 


..<o... e... o... <<. ooo 


...<-.:90.0..0.4CE OSOS... . 


rse.o.oeconsasonsrns.. e. ns onno 


coce.esnooo no... .o os 


e... .<eneoenn....n.. eo. 


.o...o.... a... ..c<..... 


o... «e... .o...-.... 


1891. 


Quantity. 


8,279,870 
58, 330, 000 
1, 604, 510 
295, 812, 076 
178, ^4 


— 2: 
805, 872, 422 


110, 420, 801 
66, 343, 772 
47, 000, 000 
85, 365, 105 

2.725 

8, 500, 000 

» 000 

00) 

750 


200 


117, 901, 237 
49, 236, 992 


"920474729922 


e... 9702. <. >»... 000 


18, 392, 732 
587, 9NR 

9, 087,945 
b, 000, 000 
23, 700 
208, 126 
13, 380, 000 
49, 652 

53, 054 

45, 0^4 
16,514 
106, 536 
2,265 
1,375, 000 
15, 000 

3l, 069 
343, 000 
10, 014 

10, 000 

23, 416 


], 200 


1.0025 95000002... 


eo ro n.on.n..e.oe nn.» 
"2922092229795 


ce. oo e. eee ne... os 


31 


Value. 


$128, 337, 985 
75, 416, 565 
33, 175, 000 
38, 455, 300 | 
15, 5:34, 198 

8,033, 700 
1, 036, 386 
100, 000 
217, 957 
71,099 
25, 055 
900 , 


300, 403, 748 


117, 188, 400 
73, 944, TOS 
47,294, 746 
30, 526, 553 
15, 500, 084 

9, 000, 000 

900, 000 
6, 650, 95] 
2, 996, 250 


8,651, 150 | : 


4,716,121 
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2, 300, 000 ' 25 
1,000,000 26 
625,05] | 27 
$69, 700 | 28 
678, 4758 | 29 
476,113 | 30 
493,068 | 31 
242,264 | 32 
243,081 1 33 
235,300 | 34 
338, SRO | 35 
90,230 | 36 
150, 000 | 37 
100,000 | 38 
115, 3563 | 39 
PA, S80 dO 
78,330 | 41 
50, 000 | 42 
239, 120 | 43 
60,000 ] 44 
110,000 | 45 
11,675 | 46 
39,600 | 47 
67,500 | 48 
21,055 | 40 
16.587 | 50 
20,550 | 51 
18,000 | 52 
4,300 | 68 
3,960 | Ay 
800 | 55 
7, 000 | 56 
321, 767, $46 | 57 
300, 403, 748 5 
1,000,000 59 
623,171,594 | 60 


89 MINERAL RESOURCES. 


Mineral products of the United States for 


1892. 
Product. 
Quantity. Value. 
METALLIC. 

1 | Pig iron, spot value << eeesta e Rok  PIVESDIN UE ....long tons.. 9, 157, 000 $131, 161, 039 

2 | Silver, coining vulue.......... eu. clc eee cce eee eee troy vunces..| 63,500,000 82, 101, 000 

SB IGold; Coning Valde cech e pn EE RR P E raa do.... 1, 596, 375 33, 000, 000 

4 Copper, value at New York City .......................... pounds.. 352, 971, 714 37,977, 142 

5 ' Lead, value at New York City.......ooooooooooooonooooo short tons.. 173, 654 13, 892, 320 

6 | Zinc, value at New York CitVo...ooococcncoccocccccocanoncnnos. do.... 87, 260 8. 027, 920 

7 Quicksilver, value at San Francisco ................. eee flasks.. 27,993 1, 245, 689 

8 |, Aluminum, value at Pittsburg......ooooocoocconnronor.... pounds.. 259, 885 172, 824 

9 | Antimony, value at San Francisco .....................short tons.. 1,79 276,416 
10 Nickel, value at PhiladelphiA.........ooooooonooroncoroo.. pounds.. 92, 252 50, 739 
11. AAA A ceti M i clio C LAE do.... 162, 000 32, 400 
12 | Platinum, value (crude) at San Francisco,........... troy ounces.. 80 530 
13 : Total value of metallic products ....................... een Pee ee a eee . 307,938, 039 

NONMETALLIC (8POT VALUES). 

14. | Bituminous conl.von.ci user o au sone EO RETE short tons..| 126,856, 567 25, 124, 381 
15; Pennsylvania antbracite....ooooooooooooonnoronoacancnoo. long tons..| 46,850, 450 82, 442, 000 
Too Natural uo NP —————————————————X—Á—————€Ón P ÁÁ 14, 800, 714 
17 4 POLLO MAL ecco eni ixoG ere eL RAE DRE A barrels..| 50, 509, 136 20,034, 196 
IR | Brick cla ooi hess Dre Wario se E Me epe E [ped MEA TES 9, 000, 000 
19: "COHmIGHU S os a tile a Ul ees PRG eiu ea barrels.. 8, 755, 621 7,152, 750 
20- RONG: ato crias ir aaa 48, 706, 625 
21 | Corundum and emery..........-- cece cece ee eeeeeeeee ¿SHOT E tons... 1,771 181, 300 
29 | Crystalline qUATIZ. css ri bs WO. ces AO ledio geese! 
23 | Garnet for abrasive purposes. ............ 2 eee cece eee rr dO. Seah: O O 
D4 |) GRIN SIONS ec sow ccc P ue 272, 244 
25 | Infusorial earth and tripoli ............................ short tons..].............. 43, 055 
26 MI A A uunc A 23. 117 
ME MI Rp A A A 146. 730 
28 | DOAN ac A A pounds..| 13,500,000 * 900, 000 
29 | BrOHlilGooec cn decr e A O A uM do.... 370, 180 61, 502 
30 LCETUOISDRÉE, o a short tons.. 12, 250 89, 000 
SENO PSA a MEE do.... 256, 259 695, 492 
AAA O eai t tae eee: 0. 125, 000 65, 000 
33 | Phosphate rock.......-.----.- 2-2 eee eee eee ee eee nne long tons.. 681,571 8, 296, 227 
H PRETO a a a E T Era ates dence eade do.... 109, 788 305, 191 
A E barrels..| 11, 698, 890 5, 654, 915 
36 | (Sul TTE" short tons.. 2, 688 80, 610 
S7 | HaEVEOS (Crude): aei Gates A as aa E EE do.... 32, 108 130, 025 
SB. CODRIE OXING .. 2222220 004 D eoi esner snee DS iR PE UD es pounds.. 7, 869 15,738 
39 | Mineral paints...................... LL... D22]222..5..f8hort tons.. 51, 704 767,766 
IA hite oe ls bo aka rex E eta adn oves CERE TES E do.... 27,500 2, 200, 000 
ALU ABDOSEON cn Oeste ai AA E do.... 104 6,416 
473 A cce bre EO dh ERE ER RIDE SS i ence do.... 87, G80 445,375 
o O A A A E eed long tons.. 10, 518 34, 183 
44 |-CDFOIIC A chee ce ede ak Pp NEN ode ad do.... 1,500 25. 000 
45 | Clay (all other than brick) ...............llLllllll..... short tons.. 470, 400 1, 000, 000 
461 FerdspPar ras AS do.... 16, 500 75, 000 
4/-| Fibrous: tale 0 a sa e ez ea do.... 41,425 472, 185 
48:1 Flint dulces c tens aed dex RARE AS oe dee ot Sosy RUNDE Vd eds ea do.... 22, 400 80, 000 
40. 1 Pullers A A RUP wees Ves dne (dO. A enis esed ent 
60 | Graphite................- O SRN ee ODL ip ea E pounds..|.isir trem 104, 000 
51 | Limestone for iron flux.............. ua wires har neato ce LIS long tons.. 5.172, 114 3, 620, 180 
52 | Magnesite AA A o A 1,004 10, O40 
53 | OMBHIHDGSCUEG. coo cuu ee A cs usu Es long tons.. 13, 613 129, 5586 
D4- | MICAS easi cen cse a ios ds pounds.. 75, 000 100, 000 
55 | Mineral WRIOIS. e ce eee Rr REPE Re uam Dea min dae gallons sold..| 21,876, 604 4, 905, 970 
06 ONTOTHIZHQu dete bera SR heat aes hese D dM LI. A AAA d eant ERE ERE 

T Ozocerite CROONER) c. ossed ees es eaa env REALES ds do.... 60, 000 8, 000 
58 | Preciousstones...... rnv" HH PERTENECER 312, 050 
59. Puinice SONE o wk rr Rl cere EE RAN en Short TOUS. AA lcu ETRE E vec ole 
A ER pounds.. 100 300 
6l | SOBDSIOIIG. ioca e n rasa adds deeds an short tons.. 23, 908 | 437, 449 
62 Total value of nonmetallic mineral products........ — P —— 339, 958, 542 
63 Total value of metallic prouets.......ooooooocnccnonccancccco eee e cece eeeees 307, 938, 089 
64 Estimated value of mineral products unspecified ......oooooolocoononnon.... 1, 000, 000 

| 

65 Grand total sd os Oe eae 648, 895, 881 
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SUMMARY. 


the calendar years 1880-1903—Continued. 


1893. 1394, 1895. 
Quantity. Value. Quantity. Value. Quantity. Value 
7, 124, 502 $84, 810, 426 8, 657, 888 $65, 007, 247 9,446,308 | $105,198,550 | 1 
60, 000, 000 77,576, 000 49, 501, 122 64, 000, 000 55, 727, 000 72,051,000 | 2 
1,739, 081 35, 955, 000 1,910,816 39, 500, 000 . 2, 254, 760 46,610,000 | 3 
339, 785, 972 32,054, 601 364, 866, 80S | 33, 141,142 385, 913, 404 35,012,470 | 4 
163, 982 11,839, 590 159,331 | 9, 942, 254 170, 000 11,220,000 | 5 
78, 832 6, 306, 560 75,328 | 5, 288, 026 89, 686 6,278,020 | 6 
30, 164 1, 108, 527 30,416 | 934, 000 36, 104 1,337,131 | 7 
339, 629 266, 903 550, 000 316, 250 920, 000 464,600 | 8 
1,503 270,540 1, 387 249,7 2,013 304,169 | 9 
49,399 | 22, 197 9, 616 | 3, 269 | 10, 30: 3,091 | 10 
8, 938 IA Fr FE siga ts uci ead SEAS O T NASCE 11 
75 517 100 | 600 | 150 900 | 12 
JS iden: TO FEF BAG AAA sie aids) os 281, 479, 931 | 13 
e 2 €— al 
T HS O A SS oet. | 
128, 385, 231 122, 751, 618 118, 820, 405 107, 653, 501 135, 118, 193 115, 749, 771 | 14 
48, 185, 306 85, 687, 078 46, 358, 144 78, 488, 063 51,785, 122 82,019, 272 | 15 
RE ipte Ls. 25D. na 12:08: 400 1o, odor d taies 13, 006, 650 | 16 
45, 412, 606 28, 932, 326 49, 344, 516 35, 522, 095 52, 892, 276 57,632,296 | 17 
yO E oana NP 2800, 000 PRR AS ,000,000 | 18 
8, 002, 467 6, 262, 841 8, 362, 245 5, 030, 081 8, 731, 401 5, 482, 254 | 19 
¿> EA THEMES E O eis egi SEDE. 788 Vet wanes oco REED 83,319, 131 | 20 
1,713 142, 325 1, 495 95, 936 2, 102 106, 256 | 21 
FATE PA PA tn 6, 024 18, 054 9, 000 27,000 2 
Mama aa 209 787.5 OA iln p^ EEN NETS TEASER 205,768 | 24 
Magic ss INN 22, 582 2, 584 11,718 4,954 20,514 | 25 
irc bm. TA BS BRT Nicea cti 22, 26 
EST era» ae IM TAB PECES TI Can WERDE DD: 155,881 | 27 
8, 699, 000 652, 425 14, 680, 130 974, 445 11, 918, 000 95,900 | 28 
348, 399 104, 520 9, 444 102, 450 517, 421 134,343 | 29 
12, 400 y 7,500 47,500 4, 000 21,000 | 30 
258, 615 696, 615 239, 312 761, 719 265, 508 807,447 | 31 
75, 000 40, 75, 40, 60, 000 80, 000 | 32 
941, 368 4, 136, 070 996, 949 3, 479, 547 1,038, 551 8,606,094 | 33 
75,771 256, 552 105, 940 363, 1: 99, 549 322, 845 | 34 
11, 816, 772 4, 054, 668 12, 967, 417 4, 739, 285 13, 669, 649 4,423, 084 | 35 
1, 200 42, 000 500 20, 000 1, 800 42,000 | 36 
28,970 , 506 23, 335 86, 983 21, 529 68,321 | 37 
8, 422 10, 346 6, 763 10, 145 14, 458 20,675 | 38 
87, 724 530, 384 , 926 498, 093 50, 695 621,552 | 39 
24, 059 1, 804, 420 19, 987 1, 399, 090 20,710 1, 449,700 | 40 
50 2, 500 325 4, 463 795 13,525 | 41 
47,779 872, 232 60, 570 853, 400 68, 163 848,281 | 42 
.9,079 29, 507 11, 066 35, 818 17, 069 | 44,000 | 43 
1,450 21,750 3, 680 53, 231 1,740 16,795 | 44 
448, 000 900, 000 403, 200 800, 000 408, 200 800,000 | 45 
20,578 68, 307 19, 264 167, 000 8,523 30,000 | 46 
35, 861 408, 436 39, 906 435, 060 89, 240 870, 895 | 47 
83,231 63, 792 42, 560 319, 200 13,747 21,038 | 48 
ARO AN PEN 6, 900 41,400 | 49 
843, 108 63, 232 918, 000 64,010. eee ee euis 52,582 | 50 
3, 958, 055 2,374, 833 3, 698, 550 1,849, 275 5, 247, 949 2,623, 974 | 51 
704 7,040 1,440 10, 240 2, 200 7,000 | 52 
7,718 66, 614 6, 308 53, 635 9, 547 71,769 | 53 
66,971 A AS A rares eae 55,831 | 54 
23, 544, 495 4, 246, 734 21, 569, 608 8, 741, 846 21, 463, 543 4,254,237 | 55 
130, 000 7,600 546, 855 36, 193 1, 573, 000 137,150 | 56 
.r.onnrnnrrarr nn (a... n.o.n.n.n. nn... nn nn e. nooo... on... a o ..eoon=nonan..nnono]ano.on.....-....o.... ...o oo... .o.o...o..o... o” 57 
0 o IO NON. [1 seo oreRRe cand TO dei daros 113, 621 58 
EE auo A A A NS 59 
SS rosa omnes. 150 45 100 350 | 60 
21,071 255, 067 23, 144 401,325 21, 495 266,495 | €1 
NE $9699, |...............- | 807: 014: RS rotes es 338,172, 239 | 62 
A RA A | ies ve cnecves | DIR QC HUM dond 281,479,931 | 63 
""**-**^*^*:*- ^ , , lana... .oo..o..o.....- | 1, 000, 000 eee ee ee meee eee 1, 000, 000 64 
1 Tee dad de 574,469, 967 |................. | (92,007,279. (5.12522 22 242 sss 620, 652, 170 | 65 
M R 1902——3 
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MINERAL RESOURCES. 


Mineral products of the United States for 


1896. BEEN 
Product. 
Quantity. Value. Value | 
METALLIC. 
Pig iron, spot value ....o.oocnnccccconnon... bis eek et x ....leng tons.. 8,623, 127 $00, 250, 000 
Silver, coining valUl.......oooonoomoonomascrsocoronsos troy ounces..| 58,834, 800 76, 069, 236 
Gold, coining YUU A erSSasS do.... 2, 568, 132 53, OSS, 000 
Copper, value at New York City 2.0.0.0... cee eee eee ees pounds..| 460, 06), 430 49, 456, 603 
Lead, value at New York City. ... 2... eee eee eee short tons.. 188, 000 10, 528, 000 
Zine, value at New York Citw. co. cee eee cece cece wees Oo... $1, 499 6,519, 920 
Quicksilver, value at san Francisco ....oooooooonommomomo... flasks.. 30, 765 1,075, 449 
Aluminum, value at Pittsburg................ece lecce nee pounds.. ], 300, 000 520, 000 
Antimony, value nt San Francisco .................Lse. short tons.. 2. 478 317, 539 
Nickel, value at Philadelphia.......ooooooooooocormmmoo... ponds. 17,170 4,164 
A EE A E i sai EAE ds A E: NG ou AA A d aua ie 
Platinum, vulue (crude) at San Francisco............ troy ounces. 163 944 | 
~- — — — —-| 
Total value of metallic products............... PI. AEE 287, 860, 155 | 
: NONMETALLIC (SPOT VALUES). 
RBituminous II short tons..| 137, 640, 276 114,891,515 | 
Pennsylvania anthracite. 0.0... cee cee cee eee ce eeee long tons..| 45,523, 287 81, 748, 651 
DA IA ambit he A 13,002, 512 
PELOS ce drca neces A dU RU a e ER ucl barrels..| 60,960,361 55, 518, 709 
A UM cals flat A A E 9, 000, 000 
COBOHD O AX Sce 6 PRU x e See e am barrels.. 9, 513, 473 6, 473,213 
SONE ero ts esa a Eee E E ut e area ee ea a tee a See Rate M ate mace 30, 112,661 
Corundum and emery ............ 0. cece eee ee eee ee eee Short tons... 2,120 113,246 
CRY SUT OREN dd A do.... 6, 000 15, 000 
Garnet for abrasive pürposes...... cece eee eee erre A MN MN I pH RTT NU REN 
Ps cues ear Due RN 326,826 
Infusorial earth and tripoli....... 2... ee eee eee eee short tons.. 3, 816 260, 792 
E A ER coke uae IA A O i toa E S, 22,567 
OTONO AE wmv ie vv abu ma ded rss durs luu aique a wate ounces 127, 09S 
BOLA rd o tae pounds..! 13,505,000 675, 400 
fond e Saa ea ia do.... 016, 580 111,501 
FIUO DAT Lie trwvoe ii short tons.. 0, X) 52. 000 
GYPSUM ies eoe ees ons E RUN a WE Rei esed ie ted aes do.... 224,139 573,344 
MUPIS A O A a do.... 60, 000 30, 000 
Phosphate rock ....-... 0-20. e cee cece ween eer rnnt long tons.. 930, 779 2, 503, 272 
PVTILC seu taner A T T EE ANE do.... 115, 453 320, 163 
CAN SEIN A RH CD CMM p INCONNU barrels.. 13, 850, 726 4, 010, 8:39 
A pr FE AERE SA sabe ans short tons.. 5, 200 87,200 
Bares (OTH? A enc deve PCR ER EE EET VEM EE E NEC. do.... 17,068 46, 513 
Cobaltoxide 5 2 uno ueetscdtentes c auA da a eR XR Eee DIES pounds. : 10,700 15,301 
Mineral paints. ........2 220. eeee eee eee eee cere carro Short tons. . 48,032 530, 455 
Zne WING sexui dE ipa AA li ce do. 20, 000 1, 400, 000 
NADOSEOR) qiue que eR exe AE EE LE aUi ce coat do.... 501 6, 100 
Asphaltum pario A P A AN do.... 80, 50:1 77,003 
O esu wee RT RR REA INQUE YT cna teense long tons.. 15,361 7,338 
CUPOTVIC IEOIH OF o uu A id e OR e do.... 786 6, 607 
Clav (all other than brick) .... 02... ee eee eee eee eee ees short tons.. 408, 200 800, 000 
A O A qoe EI dpt do.... 10, 203 35, 200 
Fibrous til. adidas do.. 46, 089 390, 143 
EH. eb E E E TEE tale dee eM Ra Ra O ied do... 12, 155 21. 225 
Pullers earth ois O PESE Dd EA RUE AE EA Ed do.... 0, 872 59, 560 
Graphite (or vsrallino)...ricorccds ta dan da pounds.. 5, ROR 48.460 
Graphite (amorphous) O OS short tons.. 700 | i 
Limestone for iron IX arcoiris long tons.. 4,120, 102 2, 060, 000 
Maügnesjt scssssrserisredaciesenenens exc eee crue sae SORE TONN.4 1,500 11.000 
Manganese OFC vo Sie bess re RUE ERR OK ERR ajena dee long tons.. 10, USS 90, 727 
MAIOR OSBOGOU) S secure Rete E ERE bees e te SEP DNE A d iesus ese Rua 65, 441 
MICA ASCEND ly eos ucsesic esae re c s xp Ca Pee ena e chews short tous..[.............. 1,77 
Minerül WHICTA io e ii gallons sold..| 25,795,312 4,136, 192 
NOWRA ZIG ot cc AA NAAA A pounds.. 30, 000 1, 500 
Ozocerite (refined) ni ta a o E A A A 
PRECIOUS SIOBON A Ss o ld een ERA XR 97, B50 |! 
Pumice SONG occ cnc Kes Ea dee stradali Rae paced d Idea SBOPU TOS... A es ro E OA AE DEL 
KM cero rs d Ren terea dei ed Ma OV WR ade b pd we pounds, ., 100 350 
Soapstone a e Poi A aue rs wis short tons.. | 22, 183 3854, 065 
Total value of nonmetallic mineral DPXIUCIS as 333, 954, 110 
Total value of metallic prod nets......oooooooocooonaconnnoooo»- AAA 287, 860, 155 
Estimated value of mineral products unspecified ............ | D eR aai ine RE 1, 000, 000 | 
Grand total ............ A sb cue ce eta As eee E 622, 514, 265 Node 
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36 MINERAL RESOURCES. 


Mineral products of the United States for the calendar years 1880-1968— Continued. 


1900. 
Product. 
Quantity. Value. 
METALLIC, 

Pig iron, spot value 2.0.00... cc. ck cee wee cece ecceces long tons.. 13, 789, 242 $259, 944, 000 
Silver, coining VAIO sca lars a bine ek CO ean naa troy ounces..{ — 57,647,000 74, 533, 495 
Gold, coining valne a dad do.... 3, 829, 897 79, 171, 000 
Copper, value at New York City 2.0.0.0... 00... cece cece ee eeee pounds. .| 606,117, 166 98. 494, 039 
Lead, value at New York City.......... 00.0... eee eee eee eee Sliort LONS.. 270,824 23, 561, 688 
Zinc, value at New York City ..................... cere rrr do.... 123, S86 10, 651, 196 
Quicksilver, value at San Francisco. .................- eee eee flasks.. 23.317 1, 302, 586 
Aluminum, value at Pittsburg ..............cceeee eee rre pounds.. 7,150, 000 1, 920, 000 
Antimony, value at San Francisco .....oooooooooooococonoono. short tons.. 4.226 837, 896 

Nickel, value at PHilsde) DO caia tin pounds: « 9, 715 : 
A Dan CIE I Gert A ores Ceu eu Eid da sacri ns 
Platinum, value (crude) at San Francisco................. troy ourices 400 2, 500 
Total value of metallic products. .....................eeeeee eese ele rere 550, 425, 286 

NONMETALLIC (8POT VALUES). 
Bituminous COÀL, auos ven da short tons..| 212,316,112 220, 930, 313 
Pennsylvania anthracite.............. ccce ccc cece eer long tons..| 51,221,353 85, 757, 551 
NALUTALPAS 2 a todas 23, 605, 674 
POtPOlOUI colis ia e barrels..| 63,620,529 75, 989, 313 
Brick CIA an ad operas 12, 000, 000 
Coment ds EE EE barrels..| 17,231,150 13, 283, 581 
BLIODO Si ses a ld ies 44, 321,345 
Corundum and emery .....oocoococcocccccanonocanorncnc e short tons.. 4,305 102,715 
Crystalline qUATUA. ta do.... 14, 461 40, 705 
Garnet for abrasive purposes. ..... 0.0.0... eee nee eese eer do.... 8, 185 123, 475 
Grindstolées. oie eee uec A ips dece A acr Tr ea Pu dt. 710, 026 
Infusorial earth and tripoli............................ s... Short tons.. 8,615 24, 207 
MIIStODeS. a ev tron ane dI POPE Ode wie sree as e data dale ales , 858 
Oilstones, etc....... sues E EN A A ini ee deed A re 2o cell 
al, ,( 

Borax...... usu ceEe Eu Iq O eM paa RR RM Kee short tons.. bo4 235 843, 215 
Bromine Qa VE TA e dieu LER E TEE pounds.. 521, 144 140. 790 
yield c -"-—-—————————'"OO—— as short tons.. 18, 150 , 900 
Gypsum..... Sites were ts Shia pix Ud one CP us MERE RE PES do.... 594, 162 1, 627, 208 
A PCT Olas 020 tasa dos 

O O sa do.... 60, 000 30, 
Phosphate rOCk. iilius exovux wc eq uek e xA ERA ERA n wA NICE E long tons.. 1,401,216 5, 359, 248 
O aS eee do.... 204,615 749, 991 
Qj pe barrels. 20, 869, 342 6, 914, 603 
A ReWERRULPRAE EERENES RS ARRA de: short tons.. 3, 525 88, 100 
Bary ves (Crude) iu odere e cout eet A aged pe do.... 67, 680 188, 089 
Cobalt oxide aca Aa € dx pounds.. 6,471 11, 648 
Mineral'paints vecs ce a eta e.. Short tons.. 72,299 881,363 
Zine WD AA CU iR DER RU NER RETE do.... 48, 510 8,667, 210 
ASDESUOG: a A petu Wa iE i e EE EE aes do.... 1. 0514 16,310 
Pride —-————————— do.... 54, 389 415, 958 
Bauxite. secu save euer bee oss soe Rabe eua ums e iba d ad ios long tons.. 23,184 89, 076 
Chromic Iron OFC pre edrk na aliae eeu dw eas do.... 140 1, 400 
Clay (all other than brick).........oooooooooooooooooomocoo.» short tons.. 1, 221, 66" 1, 840, 377 
PCS i ev" --————————— ee do.... 24,821 180, 971 
FIDFOUSTALO crac ar den do.... 63, 500 499, 500 
A O O do.... 32, 495 $6, 351 
Fuller a Cartas air ataca do.... 9, 698 67,535 
Graphite (orystalliné) a. cit cee deers teinne unesa see cee pounds.. b, 507, 855 197.579 

Graphite (amorphous) ................ MT RONDE NEN short tons.. 61 d 
Limestone for iron lu X secos e long tons.. 7, 495, 435 3,687, 304 
Magnesite A Adios short tons.. 2,252 19, 333 
Manganese OTe ici As A long tons.. 11,771 100, 289 
Mic -(NIIGGU e O 2. dad aw cats pounds.. 456, 283 92,758 
Mica pe ————————————— a E short tons.. 5, 497 55, 202 
Mineral AVATAR gallons sold..| 47,058, 784 6, 245, 172 
MOURZITO A er uv o Rea exec eens thy stele RIS Bu doy dira pounds.. 908, 48, 805 
Ozocerite (refined) sicario aaa eds OO A A AA 
PIPGOIOURS SLOTIORN 2244 ai a ad 233, 170 
PUMICE S(ONCs riadas RAS CR e a d RE AAA short tons..'..............].... REG as Van 
Rütile s cuc va wa Eye te a RW HAE M etes HA UE CR RC RC e ERE SN E Rua pounds.. 300 1, 300 
BORPSLONG «aie denis da short tons.. 27, 943 383, 541 
Total value of nonmetallic mineral products........-....eeeeeeees ANA 512, 252, 767 
Total value of metallic products 2.0.0.2... ce cece cnc eee c en anns eere 550, 425, 286 
Estimated value of mineral products unspecifled.................. cece cece ccecee 1, 000, 000 
Grand A RERWELCHU RPV s rude Deu cies ieee ed E S 1, 063, 678, 053 

a Refined. b Crude. 
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Mineral products of the United States for the calendar years 1880-1908—Continued. 


1901. 
Product. 
Quantity. Value. 
METALLIC. 
Pig iron, spot value ..-... 2222 4 u ect eth ec Ri uA ES eE long tons.. 15, 878, 354 $242, 174, 000 
Silver, coining value........... 2 oec Leee ra troy ounces. 55, 214, 000 71, 387, 800 
Gold, coining VALUE rd da E ELE do.... 3, 805, 500 78, 666, 700 
Copper, value at New York City .......................... eese pounds. . 602, 072, 519 87, 300, 515 
value at New York City......................uueeuuss. short tons.. 270, 700 23, 280, 200 
Zinc, value at New York City ....................-. cce eee eere eee do.... 140, 822 11, 265, 760 
Quicksilver, value at San Fràncisco.............eeeeee eene flaske.. 29, 727 1, 382, 306 
Aluminum, value at Pittsburg ......................... eee ees pounds.. 7, 150, 000 2, 238, 000 
Antimony, “value at San Francisco .............-.---.---e-- short tons.. 2, 639 539, 902 
Niche value at Philadelphia.................................. pounds: 6, 700 8,551 
Platinum, value (crude) at San Francisco................. troy ounces.. 1, 408 27,526 
Total value of metallic produets....................... eee cece cele eere 518, 266, 259 
NONMETALLIC (SPOT VALUES). 

Bituminous coa&l........................ ecce see esee short tons..| 225, 828, 149 236, 422, 049 
Pennsylvania anthracite..................................e. long tons..| 60,242,560 112, 504, 020 
Natural IA Pv 27,067,500 
Petroleulie.s6. aces hee uU A d pep E NE barrels..! 69,359,194 66, 417, 335 
Brick Clay AA Er E 13, 800, 000 
Cement e CMM ———————————À barrels 20, 068, 737 15, 786, 789 
A CETERAE NN CH RENE 55, 615, 926 
Corundum and emery.........................-c eese ener short tons.. 4, 305 146, 040 
Grystalline qUBTIZ.. o ocesuicisco rta Ur ey oon E KDE CERAM ERES do.... 14, 060 41,500 
Garnet for abrasive purpOses....... 2.2.0. cece eee een cece cee eees do.... 4, 444 158, 100 
Grindslones 22 energie A etek O Gate eet ce A 580, 703 
Infusorial earth and tripoli.................................. short tons.. 4, 020 52, 950 
Milltonés A lU sea exadebb i ud quem oda A aaas sees 57,179 
Oilstonés, G0 ooo oo ooo C uo vier debe e cede eate ERA Red pte QE ode NR RP E RSEN EA RA 158, 300 
Arsenods ORIG Pr ciar dr e a short tons.. A Se Pr 

ad: 7, 
Borak A A A Suess ees do...., b17, 887 814 811 
Bromine is A dime ERE a Si sue t pounds.. 552, 043 154, 572 
FlüOIDBDAÉE 2-2 21-2109 24 als es short tons 19,586 113, 803 
Gy Wee sates ca a Roa ou E E do.. 633, 791 1, 506, 641 
thim ose Sete A VA uin uud Cea e E do.. 1, 750 43, 200 
Mar is ec ep T do.... 99, 880 124, 880 
Phosphate Tock. ocio ret repe p sau es ERR ERR long tons.. 1, 483, 723 5, 316, 403 
ud. TP T TOC ava tena TA do.... 241, 691 1,257,879 
P A A — barrels. 20, 566, 661 6, 617, 449 

Salki vo Ca he eee Be A E E EK E (c 

Bürytes (crude) ouo ocaeca Rd RUNE DI E ERE LUSRA EE iaae short tons. 49, 070 157, M4 
Cobalt oxide von Dl sa bas weber bd Gis EA IEEE ES pounds.. 13, 360 24, 048 
Mineral pallii... ol ado eLeicacueeweeecrs ee a short tons.. 61, 460 789, 962 

VAWIOR d CTETUR A LAs Se ewes do.... 46, 500 8, 720, 
PO. METRI" teehee beta i ee atene dees: do 747 13, 498 
Fco asia ains Te do 63, 134 555, 335 
BAUL A See pan long tons 18, 905 79,914 
Chromic iron OT. noia a do.... 368 5, 790 
Clay cu other iban AAA ES short tons.. 1, 367, 170 2, 576, 932 
O MM" dow... 34,741 220, 422 
Fibrous ale pc RES do.... 69, 200 483, 600 
Pob aa arc cen. 34, 420 149, 297 

Fuller earth o orcas 0] we See enei iesi aeaee e E do.... 14,112 96, 
Graphite (orvetalline) 2.2 isis tl pounds.. 3,967,612 ! 107. 714 

Graphite amorphous) T E E T T AS short tons.. $09 : 
Limestone for iron fux ......2. coon esd ene seine ee esesdecees long tons.. 8, 540, 168 4, 659, 836 
Magnesite usos teo db nes short tons.. S, WU 10, 500 
Manpanene Ore LC long tons.. 11, 995 116, 722 
Mica (8lieot) 4.2.26 Eoo Byes ii deen tase sa pounds.. 360, 060 98, 859 
MICA (SCTHD).. UI a A A li short tons.. 2,171 19,719 
Mineral waters loco oos vus ta e gallons sold..| 55,771,188 7,086, 962 
A A Rime des cond egugeeuwes Sates wees pounds.. 748, 736 59, 202 
Ozocerite (refined) ns spa ss de ta O NOME A cow aoe 
Precious stones 200 A cR EP GI ood A Sewell vee Soi ts A saw dos 259, 050 
Pumice stole. osados ses bee cee eta nee ss short CONS oh AA ek rmm oes. wre 
RU es bos ack blue e pounds.. 44,250 5,710 
BOS pilone. esos duce co a dae d espe as short tons.. 28, 643 424, 888 
Uranium and vanadium ............................eeee eee rere do.... MD AS 
Total value of nonmetallic mineral products, ....oooooooonronconcaafocnncncoo nono. 567, 286, 035 
Total value of metallic proQuets.........ooooooooooororanncccnnarro eee 218, 266, 259 
Estimated value of mineral products unspecified ................. [22-22-0000 0 ee 1, 000, 000 
Grand totál asc seas Siete dns Ede cii Des d Stu sc net DE 1, 086, 552, 294 


a Refined. b Crude. «Combined with pyrite. 
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Mineral products of the United States for the calendar years 1880-1908—Continued. 


1902. 
Product. SSS SSS 
Quantity. Value. 
METALLIC, 
Pig iron (spot value) ............. cee eee eee cece cee een enncees long tons..| 17,821,307 $372, 775, 000 
Silver, coining value...................... ccce ee ee troy ounces..| 55,500,000 71,757,570 
Gold, coining A A NI A do.... 3, $70, 000 80, 000, 000 
Copper, value at New York City .................... ccce eee pounds..| 659,508, 644 76, 568, 954 
Lead, value at New York City ..o.oooooooooocccrocomoronanoooo short tons.. 270, 000 22, 140, 000 
Zine, 'value at New York DII ete eet excu a do.. 156, 927 14, 625, 596 
Quicksilver, value at San Francisco ................ ccce eere flasks.. 34, 291 1, 467, 548 
Aluminum, value at Pittsburg. ....... 2... ee eee eee eee ee eee pounds.. 7, 300, 000 2, 284,590 
Antimony ‘value at San Francisco ................- e eene short tons.. 3,501 34, 506 
O value at Philadel pnitiescs ie ees oem peSREGRRE SEE Teu ponn de; ; 5,748 2,701 
ius a A A A A E RM LL EE A ee TUN E E tae 
Platinum, value (crude) at San Francisco ..... Rods ded ets troy ounces.. 94 1,814 
Total value of metallic producets...................- ccce nnn I HIIS 642, 258, 584 
NONMETALLIC (8POT VALUES) 

Bituminous Coal). ira ts A short tons..| 260, 216, 844 290, 858, 483 
Pennsylvania anthracite................... ccce. ceece cree Jong tons.. 36, 940, 710 76, 173, 586 
Natural BAS 2.02.00 ca a Up PONE ls dee a dE 90, 867, 863 
XO LO QU ata "rr barrels..| 88,760,916 71,178, 910 
srt wd edP nv Cre 15, 000, 000 
COMO Geass xsx di lid barrels..| 25,753,004 25, 366, 380 
lip latas árida 61, 559, 099 
Corundum and emery ...................-eeeeeeeeee e rere short tons.. 4, 251 104, 605 
Crystalline QURETZ coco esq Ue exe is dichas te do.... 15, 104 81, 335 
Garnet for abrasive purposes.................. ccce esee eere eret do.... e 3,926 132, 820 
Grindstone ls c2uedi i ee oe rS Unt A das 667, 431 
Infusorial earth and tripoli............................. ess. short tons.. 5, 665 53, 244 
MIUSUOIGR La o PLE ERI pe eis A A a ES 59, 808 
Oilstones, ete ......... O tome eee edt 221, 762 
AISODIOUSOXIdO. ic es aves Ed iaa is short tons... 1,353 81,180 
Borax do o A a AES ee ate ato do.... 17, 404 2, 447, 614 

Borax (Crude) aii Aa do.. 2, 600 91, 
A A REMARSE PE RES PRESS pounds... 513, 890 125, 472 
ETOOPSDRE tree Ras CR d oh ox Oca dta ene? set Oda ps short tons.. 45, 018 271, 832 
GYPRUU REN Oo o dee ornare t een e err ere rs ences hued ends: do.... $16,478 2, 089, 341 
EXAMEN do.... ], 245 25, 750 
MAS a ste awa e do.... 12, 439 12,741 
Phosphate ROCK tail ted bene diee a oH a aoi long tons.. 1, 490, 314 4, 693, 441 
PRO A ED E RIA UNE M EAM C Ea a Edi E do.... 207, 874 947, 089 
SUM xe RM PER ae nee h E ee Gainer heats barrels..| 23,819,231 5, 668, 636 

SUPORTE eens ieee Mew E REE (a) a 

Baryles (CMG @) soci eras URNA short tons.. 61, 668 203, 154 
CODETLOXIO nem. cuss lew cal a dee pounds.. 3,730 6,714 
o A ew e EUG AW E d RE RE ee short tons.. 73, 049 944, 332 
Zine Wilte sa A ia do.... 62, 645 4,016, 499 

E so sono shes oe A beds Woakunanantaeees do.... 1, 005 16, : 
nolo E do.. 105, 455 765, 048 
UPC CE long tons.. 29, 222 128, 206 
Chromic iron orë- doere tenses aoe rren ie a E a E eae eas do 315 4, 567 
Clay (all other than brick)................ . ee eee ee eee ee n SNOT tons.. 1, 455, 357 2,061,072 
Jur AT C A la do.... 45, 287 250, 124 
Fibrous tale. wees oso War oci Dec iso do.... 71,100 615, 350 
EIUS v ca ee ho ae Sire dS aad EUS eo NOt ge e mE Usa Weir red ius do.... 36, 365 144, 209 
Fuller sinl, a err DOS DO. S NAR NAT RR RR o ete qe do.... 11, 492 98, 144 
M C TEE BORD RUMOR ATQ ule nae ee e PE 3 943, 135 807,797 

raphite Torvstallinel.. das pounds.. » 936, 821 

Graphite TERRA UE e —— auc peels — naasa short tons.. 39 \ 182, 108 
Limestone for iron flux .......... —€—— O cn long tons.. 12, 139, 248 5, 271, 202 
A O Deer na P REG eas short tons.. , 530 8, 190 
Manganese OTC 2.1... 22 cece cee eee cence nmn Hn n eee ees long tons.. 7,477 | 60, 911 
Mien (sheet) det A E QE a pep oV ....pounds.. 373, 206 83, 543 
Mica (SCION) seine enese e sei RU A Catan us short tons.. 1, 400 35, 006 
Minernl WAterSe licel eeDipec hm EZ RR GERA Eua EE A RENS gullons sold.. — 64,559,451 8,793, 761 
MONIC Scan E Sek em Son eL ciu SE Lu E Vi AK EE pounds.. 802, 000 64, 160 
ZIICOI 42223 eu Romx ide eas bee dea eta d a dise c Med UU i atem mati ire GC uu iod duc awe e ex O 
PTECIOUS stones eM MAR A A A A Ad wr vC 328, 450 
Pumice stone ....ooooooooocmonrorconanoraccronno rason nr o o OTE I ONS.. 700 2,750 
¡AAA a ae oe Sait Lk ee er ere pounds.. (Dy. r7 ET Tem 
Tale and Soapstone aas exec suu roo hx RuEFRC ET ede ses short tons.. 26, 854 525, 157 
Uranium and vanadium ........................- acce eere do.... 3, 810 48, 125 
Total value of nonmetallic mineral produets......................]...... "oU eee 617,251, 154 
Total value of metallic produetS.....ooooccoccccnconcronorcorano nana l ooo roo ro .... 642, 258, 584 
Estimated value of mineral products unspeeified................. ccce 1, 000, 000 
Grand totali oie RO 1, 260, 509, 738 


a Included under pyrite. b Included under estimated unspecified products, 
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Mineral products of the United States for the calendar years 1880-1903—Continued. 


1903. 
Product. a et, ae ^E = 
Quantity. Value. 
METALLIC. 
Pig iron, value at Philadelphia............................... long tons..! 15,009,252 $344, 350, 000 
Silver, coining value ....................... c cce eee troy ounces..| 51,300,000 70, 206, 060 
Gold, coining valne 22542 ccc eerie eR CRI eR au edu es equas do.... 3, 560, 000 73, 591, 700 
Copper, value at New York City ........................ eese pounds. i 698, 044,517 91, 506, 006 
value at New York Clty....................... Lees short tons.. 280, 000 23, 520, 000 
Zinc, value at New York City .....................-.eeeeee eene do.... 159, 219 16, 717, 995 
Quicksilver, value at San Francisco .................- ee eee eee eee flasks.. 35, 620 1,544, «31 
Aluminum, value at Pittsburg ........................eeceeees pounds.. 7, 900, 000 2, 284, 900 
Antimony, ‘value at San Francisco ......................-eee short tons.. 3, 128 515, 433 
Picee value at Philadelphia...............ooooooooooooonmoo... pounds x 114, 200 45, 900 
seisen iaaau wwe des dh xus cau A le Ra D. sas (a) a 
Platinum, value (crude) at San Francisco............ .....troy ounces.. 110 b 2, 080 
Total value of metallic products... 2.2.02... 2 ccc ccc cece cece ee ele ce ee ec eer eeee €24, 318, 008 
NONMETALLIC ade VALUES). 

Bituminous COB) ees res Bk hek wide wn xus Erie eee EE EE short tons..! 282, 749, 348 351, 687, 933 
Pennsylvania anthracite. ...... 0.000... occ eee eee eee eee long tons.. 66, 613, 454 152, 036, 448 
hi n A OL mI 35, 815, 360 
Petroleum oo al ales burrels..| 100, 461, 337 94, 694, 050 
d qose TT Er 15, 000, 000 
COMO osora ure A lud hel d. asd ce i iiie barrels..| 29,899, 140 31, 931, 341 
uir seco naw dare TEM PRENNE ICE III PCM EOM 67, 960, 468 
Corundum and emery..................eeeee eee cece ee cee short tons.. 2, ^4? 64, 102 
Crystalline qUAFIZ. o ou RS ia rao ale iae a Saas do.... 8, 938 76, 908 
Garnet for abrasive purposes ..... 0.0.0... cece cece eee serere do.... 3, 950 132, 500 
Ei AS A A AI wees loses bene e 721, 446 
Infusorial earth and tripoli............................ Le eess short tons.. 9, 219 76, 273 
IU A A A A A E a E E 52, 452 
Oilstönes OG. A ree a Noh bah ce A EE 306, 857 
Arsenious oxide 2... 2.2 c ee cece ccc c cece eee eee NOTT tons... 611 36, 696 
Boret (Crud O). sl dune eme R ERU s PRPCPETBEN aaa do.... 34, 430 661, 400 
Bromide A ceu tU E AED M re Pa e pounds. : 598, 500 167, 580 
Fluorspár.........- u.a ee rna RS A ied pde short tons. 42,523 213, 617 
A A A Sa we anal at eid ua LED o Cane See E do 1,041,704 8, 792, 943 
A A A ce eae eA eas do 1,155 23,425 
| Lo MITT T ces do.... 34,211 22 52] 
Phosphate rock dep cr ni long tons.. 1, 581, 576 5, 319, 294 
gli mer do.... i c 233,127 1.109. 518 

SUIDHUE cute et a e AS ducet added do....|f f NS 
Salt. A A A O A barrels.. 18, 968, 089 5, 286, 988 
Barytes (ecrude).....................- Lc cc eee ecce e ceo ee c, SHOFt COS. 50, 397 152, 150 
Cobalt oxide... —..ususr soot tasa pounds.. 1:20, 000 d 225, 000 
Mineral paints. ni ds uasa E esteso: We qs tees short tons.. 62,12 646, 222 
Zine white 100 A AA A sU do.... 62, 962 4, 801, 718 
ANDOSIDÉ A edu Re A oue uuu eue abt es do.. 887 16,760 
A A A T bed ie deve do.... 101, 255 1, 005, 446 
Büuxité Sok eo od EVR Ter eR C EM AS vu VERE EAE long tons.. 48, 087 171, 306 
Chromic iron ore....................... eee d NOR E do.. 150 2, 250 
Clay (all other than brick). ir it td Short tons.. 1, 650, 835 2, 649, 042 
A A A cs nose E RESE do.... 41, 89] 2560, 733 
Fibrous (lO ocd sie ss "n do.. 60, 230 421,600 
A xh uet ee Ed do 55, 233 156, 947 
Pullers earth ula eo oc eR ERRARE TANZ LM RE AEN REESE do.... 20, 693 190, 277 
PO A e RDUVE I EQUES Rip eae ee eo we ES d MR D Rule do.... 828, 044 855, 825 
Graphite (crystalline)...........................elllllle eee eeu pounds.. 4, 535, 155 \ 225 554 

Graphite (amorphous) ...........- lesse nne short tons.. 16,591 ^ 

Limestone for iron flux ..............................-.eeees. long tons.. 12, 029, 719 5, 423, 732 
Magnesite conc A o a EXCESS ern d S RR short tons.. 3, 744 10, 595 
MAMNGANERE OFE — long tons.. 2,825 25, 335 
Mica-(eheets) eii il pounds.. 90, 100 17, 128 
Mica (serap)....-. <2 none cate co E RE QUT short tons.. 1, 693 41, 990 
Mineral Waters: AA TR DRE E S gallona sold..| 51, 249, 107 9, 041,075 
Monazite socios oz a ee Er UU Meus die uus did Mad pounds.. 862, 000 64, 630 
TACO dote dup eere ETA RD do 3, 000 570 
Precious Stones Ms" ——————————e Lu aesa e aia a 321, 400 
PUMICE TONO 05 sica eiior eaaa short tons.. 885 2, 665 
Oir fef ¡A AA POI 
Talc and sORDStODG. ull ono Pr RET Ya rER EE ReDENer vade us short tons.. 26,671 41%, 460 
Uranium an vanadiu eth E E E EE E UR do.... 19 5, 625 
Total value of nonmetallic mineral produets...........ooooooomnoolonnononnoo.... 794, 403, 561 
Total value of metallic products ..........ooo.ooccoococoocoronconoo cece enr 64, 315, 008 
Estimated value of mineral products unspecifled ................. B slot eh baie ide 1, 000, 000 
Grand (tal ooo A A d E c qM. E 419, Tol n0) 


a No a metallic tin; between 19 and 20 short tons of high-grade concentrates shipped to England from 
South Carolina. 

d Not including $6,000 worth of platinum reported as contained in slimes from copper ore from the 
Rambler mine, Wyoming. 

e Included under pyrite in 1901, 1902, and 1903. 

d Not including value of 60 short tons of cobalt ore produced in Idaho. 
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IRON ORES. 


Bv JoHn BIRKINBINE. 


PRODUCTION.  « 


In the year ending December 31, 1903, the quantity of iron ore 
produced in the United States was 35,019,308 long tons. This is a 
decrease of 534,827 long tons, or about 14 per cent, from the maxi- 
mum of 35,554,135 long tons in 1902; but the quantity mined in 1903 
is the second largest recorded, and is greater than the combined totals 
of Germany and Luxemburg and of the British Empire (the nearest 
competitors of the United States) in the year 1902. The data for 1903 
for the countries named are not yet available, but the same compari- 
son will probably prove true for this vear also. The average iron 
content of the ore mined in the United States is also higher than that 
obtained in the two countries mentioned, and therefore the ore can 
produce a greater amount of pig iron. 

The total yearly production of iron ore in the United States from 
the vear 1889, when statistics were first collected by the United States 
Geological Survey, to the close of the year 1903, is as follows: 


Production of iron ore in the United States, 1589-1903, 


— M SC 


Year. , Quantity. l Yenr. | Quantity. 

! | 

| Long tona. t! Long tons. 
|o —— MOERS A A ee eae coed resets dans 19, 433, 716 
TRO ose ee Os sce nae dee tn Miao 16; 036/043) A A 24, 083, 173 
TSS ice x ieee hoa Soe Rc Di toe IT 39 I1;8- EODD LL eS LA ka P aU e Rx e ob ni CRX 27,553, 161 
A A Bue CE ! 16,296,666 | AAA 28,887, 479 
1593 (rmimimum) ...oooooccccrnno oo | 11, 557, 629 | 1902 (mauximun)................ M 35, 054, 135 
TOE II E IN 11,879,679 | WU Sets T UNT 35, 019, 308 
SM MM nn ee tee CE EE. Eoo Total for fifteen years ........ | 305, 521,317 
e gers di | Averuge for fifteen years........... 20, 368, 088 
A A 17,518, 046 i 


| 
i | 


—— — Sint Be eee ee A E PA -— E ee E Me Rd A — e arm ri — 


The average of the annual production of iron ore mined in the 
United States in the last fifteen years exceeds the maximum output of 
any other country in any one year, the maximum production for Ger- 
many and Luxemburg being 18,964,294 metric tons in 1900,% and for 
Great Britain 18,031,957 long tons in 1882. 

The iron ore obtained in 1903 came from 22 States and 2 Territo- 
ries, Vermont and Montana reporting no ore mined in 1903, and 
Nevada being added to the list. 


a Late data give the production of iron ore in Germany and Luxemburg in 1903 as 21,230,639 metric 
tons, 
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49 MINERAL RESOURCES. 
PRODUCTION BY VARIETIES OF IRON ORE. 


As in previous reports the iron ore produced has been divided into 
four general commercial classes, as follows: 

1. Red hematite, including all anhydrous hematites (sesquioxides of 
iron) known by various names, such as red hematite, specular, mica- 
ceous, fossil, slate iron ore, martite, blue hematite, etc.. 

Some of the ore which is classed in this report as red hematite is 
designated locally as brgwn hematite, but such oresare mainly hydrated 
portions of deposits of red hematite and are therefore classed as red 
hematite. 

2. Brown hematite, including the varieties of hydrated sesquioxide 
of iron recognized as limonite, gothite, turgite, bog ores, pipe ores, 
etc. ! 

3. Magnetite, those ores in which the iron occurs as magnetic oxide, 
and ineluding some martite which is mined with the magnetite. 

4. Carbonate, those ores which contain a considerable amount of car- 
bonic acid, such as spathic ore, blackband, siderite, clay ironstone, etc. 

In 1903 the quantity of red hematite mined in the United States was 
30,328,654 long tons, or 86.6 per cent of the total for the country, a 
decrease of 203,495 tons, or about 1 per cent, from the 1902 produc- 
tion of 30,532,149 long tons. Minnesota contributed over one-half of 
the red hematite ore, followed in order by Michigan and Alabama, 
each of these States with the exception of Michigan showing an increase 
over the 1902 totals. 

The total quantity of brown hematite mined in 1902 (3,305,484 long 
tons) decreased in 1903 to 3,080,399 long tons, a loss of 295,085 tons, 
or 7 per cent. Alabama was the most important contributor of this 
class of ore, followed by Virginia and West Virginia, and Tennessee. 

The production of magnetite in 1903 was 1,575,422 long tons, a 
decline of 113,438 long tons, or 7 per cent, from the 1902 total of 
1,088,860 tons. The three principal States mining this class of ore 
are New Jersey, New York, and Pennsylvania, ranking in 1903 in the 
order named. 

The carbonate ores, the least important class, show an increase, the 
1903 total of 34,833 long tons being 7,191 tons, or 26 per cent, more 
than the quantity mined in 1902, 27,642 long tons. As in 1902 all of 
this class of ore was obtained in Ohio and Maryland. 

The following table shows the quantities of the different classes of 
iron ore mined in the year 1903 by States, except where two or more 
States have been combined to preserve the confidential character of the 
reports. The different States are arranged according to their rank as 
producers. 
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Production of iron ore in the United States in 1908, by States and varieties. 
(Long tons.) 


State pe | T Magnetite. | Carbonate. Total. 
Minnesota.........2...seecccececcececeeee 15, 371,396 |............ | MUR NM | 15,971,396 
Michigan...............ccceceeeeeeeeceuee 10,592,933 )............ 7,397. cocos ' 10,600,330 
Alabama ON 2,779,691 | — 905,269 !............ NER ^ 8,694,960 
Tennessee ...........sleee senses eene 371, 189 481,515 boo... eee PEN ' S52, 704 
Virginia and West Virginia .............. | 31, 609 764, 948 4.004 A | 801, 161 
ELLE UP 646, 042 29.01] avesse ct NP 675, 053 
Pennsylvania.........oooooomoonomm.om.o» | 15, 420 202, M2 426 OC Sekt ees, 644, 599 
New York ÓN 83,820 5, 159 MORAL Dc 540, 460 
INOW A "mc" 484,796 |............ 484, 796 
Geoplas etos ec ei. aee 124, 648 SIS RO ee eet OE Gauss EE X 
Nevada, New Mexico, Utah, and Wyoming. 235, 599 13, 800 142, M3 esser ers | 392, 242 
Colorado... ON 3,621 249,288 '......... m UN 252,909 
North Carolina ............ cesses esseri essen r lee 1758 AT enoia 75,252 
Mi os be dde d 49, 359 i4 00] eor es d A 63, 380 
QUI A A A P— 34, 050 IS HER 34, 050 
Kentucky A chistes 23,327 A iR ht 32, 227 
Connecticut and Massachusetts ..........1............ A NE EIU E 30, 729 
Ohio.......... TAM MH | DOR OUO AN 29, GRR 29,088 
Maryland a oleo cal 4,775 | oe 5, 145 9, 920 

TOA) A A 30, 328, 054 3, 080, 399 | 1,575, 422 34,833 | 35,019,308 


The statistics of the production of iron ores in the United States in 
the last decade and a half have been collected annually by the United 
States Greological Survey, and a summary of the totals of the different 
classes of iron ore mined is presented in the table below, together 
with the grand totals for the entire period, and the percentage which 
the total for each class bears to that of the entire country. 


Production of iron ores in the United States, by varieties, 1889-1903. 
(Maxima in italics.) 


Year. heb | ta o Samet carbonate: Total. 

Long tona. | Long tona. Long tons. | Long tons. | Long tona, 

|. d PH RSEN PNE 9,056,288 | 2,523,087 | 2,500,415 432,251 |. 14,518, 041 
o WM UE RP ED 10,527,650 | 2,559,938 | 2,570,835 377,617 — 16,036,043 
|l n — ——————— 9,827,398 | 2,757,564 | 2,317,108 189,108 | 14,591,178 
180: da 11,646,619 | 2,485,101 | 1,971,965 192,981 | 16,296, 666 
| C E ETET 8,272,637 | 1,849,272 | 1,330,886 134,834 | 11,587, 629 
| NEHME rn 9,347,434 | 1,472,748 972, 219 | 87,78 — 11,879,079 
INO LIO DM LP LU etr aD ELA. 12,513,995 | 2,102,358 | 1,268, 222 73,039 ^ 15,957,614 
T MM MD sone cineca ION | 12,576,288 | 2,126,212 | 1,211,526 91,423 ' 16,005, 449 
WOT siete ira se he tae Gesu HE | 14,413,318 1,961,954 | 1,059, 479 83,295 17,518,046 
180 A EI Ee. 16,150,694 | 1,989,681 | 1,237,978 , 55,373 19,433,716 
e A Ada 20,004,399 | 2,869,785 | 1,727,430 ` 81,559 — 24,683,173 
pi PP" 22,708,274 , 3,231,089 | 1,537,551 76,247 — 27,553, 161 
O RR 24,006,025 | 3,016,715 | 1,813,076 51.663 , 28,887,479 
199404 5 a hanes aoa aah LU LUE $0,532,149 | 3,305,484 | 1,688,860 27,642 — 35,554,135 
INE noto sicco Uem a a a ti 30, 328, 654 | 3,080,399 | 1,575,422 | 34,833 | 35,019,308 
Toll lares 241,411,812 | 37,331,387 | 24,788,975 | 1,989,143 305, 521, 317 
Percentages of totals for 15 years......... 79.0 12.2 $. 1 0.7. 100. 00 
Percentages of total for 1903.............. 86. 6 8.8 4.5 0.1 100. 00 

| | 
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The year 1902 is credited with maximum quantities of both the red 
hematite and the brown hematite varieties; the year 1890 shows the 
greatest production of the magnetite, and the year 1889 of the 
carbonate. 

The output of concentrated ore in the year 1903 was 259,469 long 
tons, most of which was magnetically separated, the remainder having 
been passed through jigs. 

In 1903 there were also produced 73,264 tons of zinc residuum for 
use in the production of spiegeleisen and ferro-manganese. 


LAKE SUPERIOR REGION. 


This district stands preeminent as a producer of iron ore, its annual 
output exceeding that of any foreign country and the average charac- 
ter of the ore being excellent. 

In the year 1903 there was obtained from the Mesabi and Vermilion 
ranges in Minnesota, the Marquette Range in Michigan, and the Me- 
nominee and Gogebic ranges in Michigan and Wisconsin, a total of 
26,573,271 long tons of iron ore. Of this ore 51 per eent, or 13,452,812 
long tons, was obtained from the Mesabi Range; 15 per cent, or 
4,093,320 tons, was won from the Menominee; 14 per cent, or 3,686,214 
tons, was mined on the Marquette Range; 15 per cent, or 3,422,541 
tons, came from the Gogebic Range; and T per cent, or 1,918,584 tons, 
was credited to the Vermilion Range. 

In addition to the above-named ranges in the United States, which 
by common consent compose the Lake Superior iron ore region, a 
sixth, the Michipicoten Range, was opened in Canada in the vear 1900, 
but its product in 1903, 223,976 long tons, is not included in the above 
data. The total production of the Michipicoten Range to the close of 
the year 1903 is only 815,152 long tons. The greater portion of this 
ore has been sent to the United States, and is non-Bessemer in 
character. 

The production of iron ore in the Lake Superior Region (not inelud- 
ing the Michipicoten Range), from 1889 to 1903, inclusive, by ranges, 
is as follows: 


a 
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Production of Lake Superior iron ores, by ranges, 1889-1903. 


(Maxima in italics.] 


Range. | 1889, | 1890. 1891. 1892. 1693. 
! A IRA 
' Long tonë. Long tons. Long tons. Long tona. Long tons. 
MarquettO...ococccoccccccoocaso 2,631,026 | 2,863,848 2,778, 482 2, 848, 552 2,064, 827 
Menominee .................... 1,876,157 ' 2,274,192 1,856, 124 2, 402, 195 1, 563, 049 
Gogebie ata 2, 147, 923 2,914,081 2, 041, 754 3, 058, 176 1, 466, 815 
Vermilion...................... 864, 508 891,910 945, 105 1, 226, 220 815, 735 
Mesabi ............... esee AA A RE: 29, 245 684, 194 
TOA | 7,919,614 B, 944, 031 7,621, 465 9, 561, 388 6, 594, 620 
| 
Range. | 1894. | 1895. | 1896. 1897. 1898. 
1 H idem mcs 
Long tons. Long tons. | Long tons. Long tons. Long tona. 
Marquette.....................- 1, 935, 379 1, 982, 080 2, 418, 846 2, 673, 785 2, 987, 930 
Menominee .................... 1, 255, 255 1, 794, 970 1, 763, 235 1, 767, 220 2, 275, 604 
Gogebie 1... eie euocse ier eens 1,523, 451 2, 625. 475 2, 100, 398 2,163, 088 2, 502, 205 
Vermilion ...................... 1, 055, 229 1, 027, 103 1, 200, 907 1,381, 278 1,125, 538 
Mesabi sr. rre 1,913, 234 2, 839, 350 3, 082, 973 4, 220, 151 4,837, 971 
Tod | 7,682,548 | 10,268,978 + 10,566,359 | 12,205,522 13, 779, 308 
| 
| 
Range. 1899. | 1900. 1901. 1902. 1903. 


—— — —— M Á— — —— | ——À — M € ——— i M —— 


| PME RET 
Long tons. | Long tons. | Long tons. Long tons. Long tona. 


Marquette....... sees nne. 3,634,596 | 3,945,068 3,597, 089 3, 734, 712 3, 686,214 
Menominee .......... Saas 3, 281, 422 3, 680, 738 3, 697, 408 4, 421, 250 4, 093, 320 
Gogebic ......... cesses nene 2,725, 648 3,104,033 . 3,041,869 3,683,702 | 3,422,341 
Vermilion ..............eeseeees | 1, 643, 984 1, 675, 949 1, 805, 996 2, 057, 532 1, 918, 584 
Mesabi ............ esee 0.00000 ' 6,517,305 | 8,158,450 9,303,541 | 13,080,118 13, 452, 812 

dolls snc ee 17,802,955 | 20,564,238 ' 21,445,903 | 26,977,404 26,573, 271 


This table shows that until 1895 the Marquette Range, embracing 
the oldest developments, was the most prominent producer, except in 
the years 1890 and 1892, and that since 1895 it has either occupied 
second or third position. In late years the Menominee Range has 
alternately occupied second and third position, but it has never ranked 
first. The Gogebic Range took first place in 1890, and again in 1892;. 
it then ranked second or third until 1898, inclusive; and subsequently 
it has occupied fourth place as a producer. 

The most recently developed range, the Mesabi, took first rank as a 
producer in the fourth year of its history, 1895. This position it has 
steadily maintained until now its annual output is equal to that of the 
other four ranges combined. 

All of the ranges except the Mesahi showed a falling off in produc- 
tion in the year 1903. The years of maximum production are: For 
the Marquette Range, 1900; for the Menominee, Gogebic, and Ver- 
milion ranges, 1902; and for the Mesabi, 1903. 
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Cargo analyses of the Lake Superior iron ores as shipped in the 
year 1903, together with some expected analyses for 1904 (furnished 
through the courtesy of the Lake Superior Iron Ore Association), are 


as follows: 


Complete average cargo analyses of Lake Superior tron ores of season 1908. 


GOGEBIC RANGE. 


[The upper line of figures opposite each ore represents its analysis wheu dried at 2122 Fahreuheit; the 
lower line, when in its natural condition.] 


Ore. ]ron. 


| Per cont. 
l 


60. 39 
hl ES 
aen | 53. 9946 
( 61.625 
PVT] iu s eee | 
me | 53.20 
' 52.00 
Anvil speciala....... | d 
| 45. 76 
{ 59.00 
(do 2e tror ! 
SIRVE | 52. 053 
. 2855 
Atlantic ............. | 63 ed 
Il 56. ae 
2. 811 
A AA | o Bl 
\_ 55. 8950 
Best | 55. 90 
7] Ee eae aah PYRE ee ee aces 
Bonnie .............. Í gione 
| 46.75 
Brotherton «,........ [ 62.00 
| 56.5192 
Buckeye............. [ 59.96 
| 52.5759 
CUTY uberi lee is f 60. 07 
| 54.3213 
Cary Empire ........ | 57.86 
| sz 2584 
Chicago ............. f hi. i 
| 55, 7025, 
Colby Í 63. 170 | 
` | 57. 5116 
Mii PA | 51. 2745 
| 46. 0958 
Hildreth ............ [ 51.63 
| 47.4844 
Iron Belt ............ [ 59.91 
| 52.4692 
Ironton.............. [ 62.800 | 
| 56. a 
Ironton Manganese. f 56.200 | 
50. 1957 
Jack Pot............. | 61. 10 
| 577 
Lawrenee ........... | 62,47 
| 56, 2605 
Lyon (E. rates et tee Í 5s, 75 


do 52.875 


Phos- 

phorus. 
Per cent, 

0.0397 | 6.53 
¿03519 5. 8384 
.049»5 | 6.05 
. 0427 5.22 
. 050 5. 50 
.044 | 5.10 

LH | 9. 00 
.12565, 8.078 

0443 | 5. 3151 

03964 4.7827 
. 0365 | 
¿03248 4.1137 
.059 | 12.32 
.052 | 10.96 
.056 | 12.00 
.0505 | 10.53 
.027 7. 90 
.Q2461 — 6. 837 
. 071 | 8. 96 
.06226 7.8570 
. 078 6. 95 
.07054 6. 2849 
. 062 6. 30 
.05599, 5.6395 
.0757 | 17.4557 
.07527. 17. 3» 70 
. 036 5. 100 
.03279 4.0456 
.0577 | 11. 4583 
.05187 10. 3010 
. 080 13. 91 
. 06954 12.0906 
. 042 | 8. 95 
¿03678 7.8381 
. 046 6. 200 
. 04140, 5.5800 
. 047 | 9.050 
04223 8,1314 
037 | DRESS 
SUN “ema 
054 | 4.61 
¿04863 4. 1788 
. 048 9.75 
¿0432 1 8,775 


ses |Manga-) Alumi- 
Silica. e 


nese, 


Lime. 


Mag- | Sul- 
uesia. | phur. 


INN . 
Los Mois- 


by ig- 
nition. ture. 


Per ct. | Per et. | Per ct. ¡Per et.! Per et. Per el. Per et. | Per ct. 


1.6234,........ 


0.250 | 3.13 | 0.130 | 0.099 0.012 13.03. ........ 
¿20351 2.7985| .1162| .08O4| .0107i 2. 7091| 10,59 
.79 | 1.145 | .335 | .165 | .0245 2.695 |.....L.. 
.65 S988 5.289 | 14 | .021 | 2.326 | 13,668 
10. 00 97 1.25 1.17 | .00 | 8.02 l........ 
8. 80 NA 2 149 | .004 | 2.657 | 12.00 
UNTER ee EPEE E NO A 10 25 
a RR A A O A RR 
.4721 | emer MS np PO prex. 10. 5226 
| 
MEA ne A sas du) Mo 11.0232 
.99 | L2189| .32 45 | ON | AAA 
.80 | 1.084 | .28 40 | .0097| 2.89 | 11.036 
4.621] 1.53 | .05 16. , 015 | 5.83. |........ 
417 | 1.38 | .045 14 | .0135 4.81 | 9.74 
57 .899 | .21 091 | .03 | 119 |L....... 
.5196| 8195 .1914| .1914 .0027| 1.0845 8.84 
.4l | 1.98 59 67 | .019/2.50. ........ 
.3595| 1.7363| .5174 .5875 .0107 2.1923 12.31 
dl | 1.01 | .20 13 !| .006 4 lo... 
.3708| .9133 .1809 .1176 .0054 4.4192 9.57 
3.05 | L16 | .25 13 | .006 15.26. |........ 
2.7545| 1.0176. .2258 .1174 .0054 4.7503| 9.69 
amr TOREM MPH een ices j TP P 
TI NM EE EU nc PORES | 5648 
500 | 1.390 | .246 | .117 a 3.420 pe 
4554 1.2062. ZAL .1066 mo 3.1153, 8.910 
5 OP NEHME NE b onde A | MEI | TOFOA 
787 NE AOS E — IA 10. 1000 
9 | z45 | 39 | .46 | .009 3.71 | Se 
.9128| 2.1295 .3390 —.3908, ¿0078 3.2247 13.08 
40 | 156 | .30 | .40 | .020 13.75 tell... 
3503) 1.3662 .2607; .3503 .0175, 3.2842 12.42 
¿780 | 1.520 | .317 | .258 | .005 | 2.920 |........ 
7020. 1.3680, .3193| .2329| .0045 2.6280, 10.000 
4.710 600 650 | 480 | .006 2.950 [........ 
4.2599 mt aso 4313) .0054 2.6506] 10. 150 
Core yen EA M A, A. AISO8 
.44 | 1.46 1 011 | 12 | .008 (3.96 |........ 
„3963 1.3149 .0991 .10«]| .0072 3.5661, 9.94 
20 | 103 | .95 — .10 040 | 5.40 RT 
. 180 927 1.855, .360 .0360, 3.060 | 10.00 
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Complete average cargo analyses of Lake Superior iron ores of season 1903 —Continued. 


GOGEBIC RANGE—Continued. 


a SS | 

Ore. tron. | phen | sitia. 3 ae LS Me hee lot 

. Per cent. Terien Per et. | Per ct. | Per ct: | Per et. | Per ct. | Per et. | Per ct. | Per et, 
OTRA | 60.88 | 0.043 | 5.90 | 0.65 | 1.39 |0.08 |0.08 | 0.019] 4.70 '........ 
51.348. .038 | 4.267, .58 | 1.24 | .07 | .07 | .0169 4.195 10.728 

— l 55.910 .043 |12.850| .390| 1.150 | .246 | .172| .007 | 1.640 ........ 
iuge d | 49.9535  .03844, 11.4879,  .3487| 1.0281| .2199, .1538| .0063 1.4662 10.600 
"T E ' 58.00 | .157 |1240 | .40 | 1.03 | .59 | .12 | .009 11.76 |........ 
1 50.5760, . 13690, 10.81: 3488} .8982| .5145| .1046| .0075| 1.5347, 12.80 

— HM" ( 63.78 | .014 | 3.68 . 42 .94 | .08 | .06 | .006 | 3.68 | Tm 
E | 57.6571| .03978| 3.3207; .3797| .8498| .0723, .0512| .0054| 3.3267 9.60 

" ( 60.45 |* .076 | 6.56 .54 4:29 | .48 | .21 | 016| 4.37 auezesss 
ontrose............ | p ' SRI 

| 55.18 | .069 | 5.988) .49 .657 | .438 | .19 | .0146 3.989 | 8.717 
"OE | 57.50 | .032 | 10.68 .64 | 192 | .20 | .18 | .009 | 3.21 |........ 
| 51.118 | .028 | 9.49 .569 | 1.706 | .177 | .16 | .008 | 2.85 | 11.099 

O ÓN | 56.92 | .069 |11.63 .66 | 105 | .29 | .19 | .0151 4.09 |........ 
52.06 | .063 | 10.638 | .60 .96 | .265| .17 0137, 3.74 | 8.53 

ne 1 56. 18 031 | 4.19 , 6.22 .81 | .22 | .18 008 | 5.15 |........ 
| 50.23 0277 | 3.74 ! 5.56 | .72 | .19 16 7, 4.60 | 10.58 

6076003! r REOR A, A. A O A A ledio 

O AS | 55.5962! .06663, 3.9811........ MORENO IEA SO LOL PO, 11.2764 
snis 4l 63.1134 .0875 | 4.1990 ........ eed al ota MOS MS EP EDDIE INDE 
INDE 56.9571, L03343 8.7063) ooccccnloonccncoloccnono eene tnn eee] 10. 8630 
RTI | 58.17 | .061 | 5.18 | 8.02 | 1,37 | .20 | . | .013] 5.29 |........ 
52.5391, .05009, 4.6786, 2.7277, 1.2371, .1806 .2258 .0117 4.7779| 9.08 

Ottawa Manganesca. | 9519 | .068 | 4.36 | 6.80 | 1.18 | A20 0.09 [0051 6,76 |... 
| 49.1030  .06132, 3.9318, 6.1322 1.0641 .1082 .0812 .0045 6.0962 9.82 

Pim E 62.00 | .0415 | 5.27 71 | 91 | .19 | .18 | .0115 4.24. [........ 
PA | 54.975 | .040 | 4.67 „63 , ROG | .168 | .16 010 | 3.76 | 11.33 

MER e hu eius [ 62.4506 .0133 | 3.1654, 1.9766 .... Ls eee | Tre E oed IEEE 
A EEA | 51.9050 — .03806 2.7826. 1.7956 LLL s esee] ene denne peer] 12, 0937 
eh E M | 56.25 | .047 112.44 | 90 1.51 | .21 7 09 | .009/3,49 |........ 
19.79 | O16. 1101 | .796 1.336, .185  .168 | .0079 3,089 | 11.45 

iio ns eli l 62.00 ¿026 ^ 7.50 dd 113 | .07 | .27 .006 1.02 NOM 
i 56.6615; .02376 6.5912 .5014 1.0327, 0639 .2467| .0054 9321 8.61 
da [ 58.50 055 9.18 2405 3.7 250) .mo| .on o d eee 
ucc rc | 5215 , .019 RIS, 214 3.301 223 | .205 | .0125 2.148 | 10.85 
PEE | 62.5658  .0511 3.8953. — 952 ooo... eene 
AE l| 55.0885| .04478 3.4055 TIM .occococo lessen nennen less] 12.8712 
TNT ( 61.100 | .043 | 9.180 | 730 | 600.215 | 085 | LOU 2.700 usse. 
a | 5158067, 08857, 8,2315 6518 .7953 .1929| .0762 .0063, 2.4219 10.300 
T aie l 50.00 | .055 | 10.00 | 8.00 | INEO PU PT ÓN | TERT 
44.5000 — .04895 8.9000 7.1200 ....LLLLl esses] eee Loa 11.00 

Nubes ce eee | 62.0339  .036 | 5.42 mL L73 1.33 | .25 | .012 | 3.88 [........ 
519841, .03188/ 4.7997, — 4005 665 .2009| .2214 -0108 3.4359] 11. 445 

MARQUETT™ RANGE. 

Abbottsford ......... | 62.8003 0.0334 | 7.91941........]. Lees | Leur E ird ie. | € bre 
| 62.1279 .03304| 7.8346........]........ CIEL A ate Pita’ 1.0707 

Alford .... | 61.2312. LOTA | AM cc A A ratios 
A l 96.4008. O A A EE 120882 

PS cc: 66.81 | Uii onsec: Ner PA Uned END Mondo nuo 
63.83 | .010 |........ NETT E: Pon borum Euri ae | 521 
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MARQUETTE RANGE—Continued. 


Complete average cargo analyses of Lake Superior iron ores of season 1903—Continued. 


| 
ore, | rom, | hos, sea, pangad Alumi- pime, Mau | sa | RR | Moe 
| i 
p cent. Per eent! Peret.) Per ct. | Per et. | Per et. | Per ct. | Per et. | Per ct; Per ct. 
Angeline, hematite | s eee is o eee pee abdo disc MAN oe" 
| 8.5 UE doexesduelesscmetu acude A O A aee ee. ll. 
Angeline, south ..... | ee piss | TS SUE | DLE MAE eee MANI MUS UN o 
T m3 A evra De oen STR a EUR ERN 4 eat grapes A A eiae ae .U6 
E RR y 51.74 . 200 | 7.93 | 0.15 | 101 | 2.44 [2.58 0.080 [11.02 laaan.. 
| 47.4352 L28837) 7.2702] 1375 .9960 2 zo 2. 3653 de add KS 
Bedford ............. ||: 99 T ERN ORL A ba de | e ie CES pus 
| 53.2258 13846; 6. 9085, ENTE PO: A TUN A E Pn 11. 5575 
aa ctas [ BAM ORBA AL DELT.. EE eee JR A, A: MEETER A 
1 37.9435, ORBI 4.02141. epee lee NONO dede fae espa 1.2946 
ON NR e P blo | enduro eus O tton ee ee E EON 
| 622558 .11326 5.71194....... |... ae A. | EUN PEE 8240 
BorestonL Nocla.1 |! 63. 50 A | 6.00 A | eee Nene eecelanecens cacsanalracscoss 
| 62.992 | 18888 4.960 |........ pepa cule IO 80 
pone ( 58.5 jM IO herana aia OT | EMEN EN MM TN: 
Binestond No 24... 58.032 |. 12888. 11.408 LL... LLL. | PCR meret AS TORO EE .80 
os f 59.9002 0603 O O enn en ME bcc ue e 
| 56.2330, .05560| 7.3654 ........ | OT DE ES A ASOTIR 7.7916 
e EENEN [ 58.0833 4760 | 10,6146 LL... page TE NODUM | — | Pee reden 
E AAA A. A A accede 3. 5536 
Breitung Siliciousa.. | 40. 00 016 | 38.40 . 95 2.30 | 81 | 11 OOS 1.95 ........ 
bum sore epe see [enanas [nnde pons pectus quies 
[ 61.0552, 0943 | 5.4283 o A A vn oS NAR a 
HM oe eee | 52.0839 .08044| 4.6807 a. NK DOM NC 14. 6937 
"T ( 60.41 | .053 | 6,61 .98 | 263 | .90 | .32 | .010 E As 
l 53.698 | .047 | 5.90 .87 | 2.837 | .80 | .28 | .008N 2.405 | 11.11 
ls f 60.15 | .703 | 5.15 7 | 110 2.73 | .57 | .036 1.90 ........ 
| | 51.3741) .60043| 4.3996,  .4868,  .9395 2.3316 .4868, .0307 1.6227 14.59 
tee TA [97.4016 0909 | 7.1871)... PN NT. eae MEA 
| 50.2200) L08479) 6.2450 locos. SUME MAE OEN EEE | 12. 5000 
NN f 59.70 | .213 | 7.01 22 | 2.91 | 26 | .39 032 2.09 /........ 
| 52.24 | .187 | 6.168 19 | 2.55 * ET OR | 1.54 | 12.00 
: AR 16,99 1T bec alee enue O meets acc as egets reso bus 
ei ME Meses [vr MN RM EMEN BANNUM QU" 
Champion No. 1, f 61.60 | .060 | 4.55 ' .20 | 2.38 | .32 29 013 '....... dorus ich 
Crushed a... ....... | 63.49 | .0595 | 4.51 198 | 2.86 | .317 | .288 | .0129 ....... (0.80 
Champion, Hema- f 52.25 . 307 9. 81 | .28 1.67 |3.16 | 1.81 053 6.35. |........ 
MO cono [ 47. 76 . 363 8. 99 .956 | 1.53 | 2.89 | 1.65 ; .018 5.80 8. 60 
"C os, f 55.00 | .105 |12.26 | .32 | 251 | .49 | .7 PUT E M 
| 48.40 . 092 10.788 | .28 2.208 | .43 . 66 014 2.11. | 12.00 
RN n 51.40 — . 1220 | 20.9279... ee Lese esses elem em eene 
| 46.892 11127) 19.0870 .. LLL. s esssseel| cese cl eee loei i: w— 8. 7963 
Chester No. Dase f 45.35 O61. | 28.54 „33 | 1.75 | .89 | .65 | . 000 | LIR heeswudds 
| 41.85 | 0567 | 26,512 3069 1.6275 .8277| .6045 .0083 1.6554, 6.95 
Chester No. 2«,,,,,, 40.80 | .027 | 36.16 4784 1422] .92 | .25 | .000 | 2.12 |........ 
$ 38. 72 .0252 | 33.809 + .4469, 1.3296) .2057, .2338, .0056 1.982 | 6.50 
Clits Shaft, Crushed. | 62.60 | .102 | 4.29 .180| 2.09 | .750 | .570 | .016 —.820 |........ 
|. 62.0679, .10095| 4.2535 — .1784 2.0722. .7436, 25651) .0158 8180, 85 
Cliffs Shaft, Lump...|| 6340 | .06 | 4.25 190 | 27.23 | 930 , .700 | .019 — .900 |........ 
| 63.1500, .11565, 4.2338 .1892 2.2215 .961 .6972, .0180 .8065 38 
DETENER. | 55.20 | .098 | 13.67 .120 5 2,96 | .500 | 1.890 | .017. 1.000 j........ 
| 54.9817, .00761! 13.6166 — .1195. 2.9184! .4980 1.8826. .0169 .9961' .39 
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Complete average cargo analyses of Luke Superior iron ores of season 1903—Continued. 


MARQUETTE RANGE—Continued. 


| 

or. | me. Eos sa. [Manga Alumi- rg, Mag | em pe. Mote 

| l nition. 
Per cent. | Per cent. Per ct. | Per ct. | Per ct. Per ct. | Per et. | Per et. Per et. Per ct 
CT EI f 63.65 | 0.030 | 4.64 | 0.12 | 1.89 | 0.25 | 0.15 | 0.008 1.71 '........ 
Wens UUT| 57.285 | .027 | 4176 | .108| 1.7001 | .225 | .135 | .005 | 1.539 | 10.00 
P ues | 58.50 | .027 [13,98 | .22 | .78 | .87 | .002| .003, 1.23 loco... 
ES af 52.44 | .25 | 1349 | .198| 1.20 |1.37 | 1.39 | OI! 7.88 paaano.. 
47.03 | .229 |1210 | .177| 1.076 | 1.228 | 1.246 .009 6.62 | 10.32 
mE | 42.90 | .073 |29.26 | 281 | 1.49 | .31 | .29 | AA 32A 5.2. 
39.2964, .06687 26.8022 2.5740, 1.3618 .2840| .2656 .0192 2.9678 8.40 
DONE | 60.30 | .110 | 5.64 470 | 2.43 | .430 | .380 | .011 3.45 j........ 
53.2690, .09717, 4.9823) .4152, 2.1406, .3798| .3357 .0097 3.0177 11.66 
63.44 | .0389| 5.55 | .240] 1.53 | .230| .110| .009' 1.30 |....... 
Dako pas | 56.4679 .03461) 4.9400| .2136| 1.3618 .2047| .0979| .0080 1.1571 10.99 
osea | 59.455 | .0706! 6.16 | .34 | 210 | .41 | .09 003,34 [sss 
52.01 | .0617| 5.388 | .297| 1.837 | .358| .078 | .011 2.92 | 12.52 
erra e ce A 60.00 | .105 | 7.20 | .32 | 2.51 | .49 | .75 | .016 | PAO ctus 
62.80 | .002 | 6.336) .28 | 2.208) .43 | .66 | .o14) 211 | 1200 
| 60.70 | .092 | 10.08 | .180| 2.02 | .700 | .820 | .020 .......|......-. 
60.3358 .09144| 9.698 | .1789| 2.0078 .6958 .8150 .0198 ....... .60 
PEN | 36.78 | .046 | 48.09 [........|].. sse TOM Eder jene | een "Um 
95.861 | .04485| 42.013 |....... A rene enel enne 2.50 
TR Bessemer. | 60.30 | .057 | 7.25 | .35 | 277 1.00 | .52 .020! 1.90 | ee 
54.1976, .05123| 6.5163  .3145 2.4896 .8988 .4673 .0179 1.707; 10.12 
Negaunee non-Bes- 57.61 | . 104 9.23. A A peewee a O | ooo... 
aemer.........-.-.. | 61.7914) .09350| 8.2978........ l.c eee esee leen MEA eee 10.10 
Norfolk Bessemer, f 55.55 | .055 | 15.26 | .27 | 8.35 | .38 | .21 | .0341 .15 |........ 
Crusheda.......... | 64.91 . 0643 | 15.08 .267 | 3.31 | .376| .208 | .0336 .148 1.15 
Norfolk Non-Bess, | 57.17 | .126 | 13.91 .27 | 3.08 | .38 | .21 | .034 | .15 ,........ 
Crusheda. ......... | 56.51 | .1245 | 13.75 | .267| 3.04 | .376 | .208| .0336 .1488 1.15 
, 63. 00 .055 | 2.30 .13 | 1.37 11.05 | .93 | .0231, 1.60 |........ 
Princeton No. 14... Ee ue ed eel ee .8794 789.0175 1.8401 — 16.24 
. 61.11 | .157 | 6.57 497 | 1.576 | .73 | 66 | 029 201 Lo... 
DOR dtu; | 51.0207| .13107| 5.4852 .4149| 1.3158 . 60% seno ¿0242 1.6781 16.51 
Republie Crashed. g5 gs6 | "ows ILI Pr B 
62.62 | .015 | 7.21 12 | 1.42 | .42 | .30 | 027l wat )....... 
Sepunie Kingstone. | 61.94 | .0445| 7.132! .118| 1.404! .415 d . 0267 805 | Ls 
Republic Speculara | Eod ee a 
ee ee | 4.00 | .056 | 33.45 | .18 | 141 | .24 | .17 | .0061 2.16. |........ 
43.159 | .0549 | 32.81 | .176| 1.38 | .235| .166 | .0058 2.118] 1.91 
TN | 59.00 | .146 | 6.41 | .32 | 245 | .:0 | .18 | .029 | 2.16 |........ 
Mex ed E 68.17 | .131 | 5.769 | .297 | 2.90 | .45 | .16 | .026| 1.94 ^ 10.00 
HO f 60.80 | .095 | 6.71 | .250| 2.90 | .500 | .800| .010 1.95 ,........ 
i | 63.2810] .08394| 5.9289) .2209 2.6684) .4418, .7069 .0088 1.7230 11.64 
T PR | 61.70 | .134 | 6.70 | .120| 2.00 | .450 | . 560 | On 839 inci 
61.2125) 13204] 6.040.119, 2.5798) 4464, 5555, .0188 3472.70 
A | e = la PE eee pee ee pm peus pee uS. 
. . VVO lr oonnencjosa.ronlono...o. de Qi LEM pus ..... | of 
————: | 44.20 | .046 |35.20 | .090| .618 | .527| .134 | .00% 2.16 ........ 
43.6077| .04538 34.7283) — .0592 .6393 | .5199 .1322 .0039 2.1211 1.34 
EEE: í 41.50 | .040 | 37.25 | 270 | .850 | -430 D (09 | LAT oo 
40.9139, OBMO 30.708 26 NIMS M3 LION LOOSS LIB LM 
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Complete average cargo analyses of Lake Superior iron ores of season 1903—Continued. 


MENOMINEE RANGE. 


Phos- Manga- Alumi- Mag- | Sul- Loss | Mois- 


Ore. Iron. phorus: Silica. | hese, | na, | lime. nesia. | phur. at ture. 
l 

! Per cent. |Percent.| Per et. | Perct. | Per ct. | Per ct. Perce Perl. Perd. Per ct. 

56.400 | 0.243 | 10.000 | 0.220 | 2.400 | 1.500 | 1.650 | 0.007 ' 1.470 |... 

A UEN | 50.6190} .21809, 8.9750) .1974 2.1540| 1.3462| 1.4809 .0063 1.9193 10.250 
54.7272| .0629 | 10.8939 ........ MENS NN AA Moti oy HAN 

a stares | 51.0137| .05863| 9.6886........]..... esee eee lesse POR ! 6,7855 
T { 58,24 | .550 | 4.41 | .26 | 3.22 | .89 | .83 | .043 5.94 “Lo. 
53. 3245! .50358| 4.0878, .2381' 2.9482 .8149| .7599 .0394 5.4357 8.44 

— | 58:00]. 230-3. A A O A A A 
AS 52,200 | .2700| 8.100 |....... esses] eee] eeseleuees o. 10.00 
"TERRA | 58.4425] 4613 | 4.7917... ccs sese ene ER es 
54.5590! .43065| 4.4733......L A PO PA PO nee ! 6.0450 

Wade 54.00 | .289 | 6.240 | 4.150 | 1.260 | 1.450 | 2.600 | .008 | 3.400 ........ 
ORTUS A 49.6222! 26513, 5.7246, 3.8072 1.1559| 1.3302 2.3852 .0073 3.1192 8.260 
OTRA | 55. 66 | .680 | 4.45 | 1.18 | 2.32 | 2.49 | 1.07 008 6.98 |........ 
51.2406, .62601| 4.0967 1.0863 2.135%} 2.2923 .9850| .0074 6.4258 7.94 

TN T ERO { 55.6102) 5410 | 6.8689 .... ccs assess eee | E EON uso errr 
49.4791| .48135| 5.6667.........]........]....... RUM A aun 11. 0251 

ocios | 59.7 s0056 O A ona IRA ERN anes REDE 
55272861. ¿06117 B; RIO alli acabó 6. 7594 

500/61. 23998. AA coenae de deste A tatu A dae LEE 

PR is | 51.8355) 11613; 4.8525........].. eese eee delen epee | 12.5527 
TT [ 40.70 | .015 (38.56 | .10 | .82 | .32 | .36 | .013|1.20 [........ 
A ate | 39.0255! .01460| 37.5420 — .0974| .7983| .3116 .3505| .0127 1.1683 2.64 
ee A 55.100 | .684 | 4.500 | .240 | 1.860 | 2.720 | 1.270 | .007 | 2.900 |........ 
l 52.7548 .62107| 4.0860! .2179| 1.6889| 2.4698, 1.1532) .0064 2.6332 9.200 
O | 55.75 | .158 | 7.40 15 | 3.46 | 1.40 | 260 | .210| 4.75 |.......- 
49.8963. .14141| 6.6230  .1312| 3.0967| 1.2530 2.3270! .1879 4.2512 10.50 

C PEE: | 40.82 | .029 | 36.05 | .15 .82 | .99 |1.07 | .012] 2.10 |........ 
40.199 | .0285 | 35.50 .147 | .807 | .97 | 1.05 | .0118 2.068 | 1.52 

RENS | 55.40 | .283 | 5.7 23 | 3.74 | 1.90 | 2.43 | .083 | 4.80 |.......- 
50. 36 257 | 5.18 209 | 3.399 | 1.727 | 2.209 | .075 | 4.36 | 9.096 

POMPE | 61.15 O E A S O ease MERO NS paetos 
TN [ 59.720 | .747 | 5.200| .460 | 1.570 | 2280 | 1.320 | .008 2,860 |.......- 
| 64.3810] .68022| 4.7351] . 4189, 1.4296 2.0306 1.2020] .0073| 2.6043, 8.940 

T A. O SA A A A O O [oor cis NNNM 
55.065.| 05085. 5:6889 A A llevan pel tese A cadet | 7.4301 

"OI | 44.1640| .0372 24. 2807 NM OR | n pepe | Don eee 
43.8401] 08693, 24.1026 ...... Ll] cesses essere al net ett . 7333 

PEE E EAN f 58.100 | .305 6. 600 | .980 | 1.980 | 1.210 2.040 | .008 | 2.990 1... eee 
UC] 53.2428| .27950 6.0482 R991, 1.8143 1.1088, 1.8695 .0073 2,7034 8,360 

: | 51.300 | .046 | 11.220 ; 1.100 | 2.490 | 3.510 ! 4.620 1 .008 | 5.290 ........ 
Groveland« ......... | nd M MM te or JR - 
| 49.2224) .01114 10.7606, 1.0555) 2.392 3.3678 4.1329  .0077 5.0757 4.050 

— — | 55.7 .210 | 5.87 | Al | 3,08 13.10 241 | .011 4.03 ........ 
50.9459,  .19944 5.5747. .3804, 2.9251' 2.9441 2.2338 .0104 4.3971 5.03 

T E | 56.00 | .252 | 7.98 | .60 | 2.532. .28 — .21 | .019 7.65 ........ 
E | 52.0968, .23414 | 6.7725 5581) 2.3443 .2604 .1953 .0176 7.1167 6.97 
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Complete average cargo analyses of Lake Superior iron ores of season 1908—Continued. 
MENOMINEE RANGE—Continued. 
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Complete average cargo analyses of Lake Superior iron ores of season 1903—Continued. 


MESABI RANGE—Continued. 


| T TE 
oe, | mm phorus, | Silica. E Lime. | Mut | Sl Mole 
Per cent. | Per cent., Per ct. | Per ct. | Per ct. | Per ct. Per ct.| Per et. Per ct. Per ct. 
NN OEE. | 60.00 | 0.077 | 8,74 | 0.75 | 1.80 , 0.30 [0.19 [0.008 7.00 ......... 
53.0100)  .06807 3.3062  .6630| 1.5912 .2652| .16%0 .0071 6.2231 11.60 
ns { 63.20 | .079 | 2.39 | .28 | 1.39 | .23 | .15 | .016 | 4.45 | ds 
56.60 | .0707| 2.14 | .25 | 1.24 | .206 | .13 | .014 | 3,985 | 10.438 
ULM E ur p aM. D FUIS [REN p " 
dE a | 55.660 | O O enne eee [ABC EROR ones | 8.00 
TR NEN | 61.93 | .0H4 | 4.54 | .49 | 1.37 | 32 | .08 | .010 | 4.47 | A 
56.5111, .04015| 4.1427, .4471| 1.2501 .2920| .0730, .0091| 4.0788 8.75 
— ge ca f 62.00 | .055 | 4.50 | .49 | 1.20 ' .32 | .08 | .010| 4.47 | — 
e "Up 57.0400; .05060 4.1400)  .4508| 1.1040 .2944| .0736 .0092 4.1124 8.00 
eae | 59.00 | .040 | 9.32 939 | 1.7651 .21 | .05 | 014 | 5.20 | et 
ee INDE 53.6900; .03640, 8.4812|  .8544| 1.6061 .2184| .0455, .0127 4.7320. 9.00 
CERO Ld est | 61. 2441 = 4.9473) .7585......... PM REM Gee —À ENT 
85.0483] .04107 4.4468| —.6818........ .......[...0.-- | MD HERO 10. 1106 
RUM NES OMS PUR PESE IN. DE. NEN aloe 
pa | E DAMM A A AAA, AO | MT DUMP 10. 00 
"E [ 62,7307) 0821 | 3.9990 — 6361]... NON MM EN ds 
UE 56.7237, .02902| 3,2899 .5752|........ rl MEC eae 9.5759 
NE | 63.100 | .039 | 4.150| .200 1.210 240 mI .004 | 3.400 [........ 
57.2317 .03537| 3.7640 — .1814| 1.0975, .2177| .0544, .0036 3.0838, 9.30 
cti: | 57.00 .044 | 9.05 .98 | 127 | .19 | .18 | .009 16.22 |........ 
50.0745!  .03865| 7.9504,  .8009| 1.1157) .1669 e 0079 5.4643 12.15 
RE | 58.00 | .040 |....... m e ae ER 
' | 51.91 Su SPP RN NONU NECEM RM AERA BM eR: 10. 50 
EENE / 58.87 | .057 | 6.38 ' .718| 1.446 | .22 | .16 | .010| 6.04 [........ 
| 52.993 | .05121 5.735 | 6455] 1.2999 .198 | .144 | .0090 5.430 | 10.102 
n f 60.25 | .00 | 3.78 | .98 | 1.77 | 29 | .2 | .09 6.35 | 
| 53. 1646 0647| 3.3355, .ReIM| 1.5618, .2559| .1941, 0079 3.0032 11.76 
HP f 00.7704, 0453 | 5.0045 cs A O eee IM SM ES 
| 54.6149, .04071| 4.4972 ........]............-. loco BD 10. 1379 
tbn, { 61.07 | .036 | 4.13 | .96 | 1.08 | 30 | .11 | 008 ETÀ sess 
56.2924] 08286] 3.7699 — 8763 9102 1826] .1004 .0073' 4.2902) 8.72 
ibas Md E A A A O A E 
| 57.6279 .0»994| 3.645....... |........ MES ee AN. T R. 5917 
e M | 62.00 | .037 |........ O agde MS ANA PAI N 
58.038 | 03%)... occ locos. | AAT NND E Ur 6.39 
CEN l 62.654 .0295 | 4.159902 le. | UA TS 
KE | 57.0477, .026«6| 3.7876 ........ coco coo UU NAM MM ess] 5.9500 
cS Ot: a AAA AO DONE: EU 
PE A | 528 | .068 A A 1847 
PET? EE paso | o7 |1L59 | .27 12.13 | .19 — .N lo. a llendo 
l | 50.15 | .0406 | 10.19 22 {oases | 087.02 lo 3.50 | 11.79 
Tet d [ 6200 | .05 | 800 |e). pm eM) RUM 
| 56.7300  .03202, 7.8200........]... cel eene eee eene JOHN 8.50 
need [ 61.00 | . 040 | 527 | .42 | .92 | .29 | .11 | woz] saz |........ 
l 54.9000 7.09000. 4.7430, .3690, K250; 281 | .099 | .0105 3.0330) 10.00 
ANE RE: [ 61.5845 .0610 | 3.891 ........ Au ENS NEN mo ES CE 
] 545448  .05432 3.4655 ........ NS M ES RM ES ' 10. 9410 
NR | 52, 10 | 057 | 4.150} .62 | 628| .153 Ja | £006 [3.581 esses 
| 65.7658, 05119 8.7267 3612 569, .1374 TSS) OU, 3.2164 10.209 
AEE rr [ 611178 .0490 | 6,1829 2079 2.3812... lesse M ELO MES 
| 59.9020  .04241 5.3518 — .2492  2.0615....... ...... eres Ida | 13, 4426 


a Expected analysis for the season of 1904. 


IRON ORES. 


53 


Complete average cargo analyses of Lake Superior tron ores of season 1903—Continued. 


MESABI RANGE—Continued. 
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Complete average cargo analyses of Lake Superior iron ores of season 1903—Continued. 


MESABI RANGE—Continued. 
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DISTRIBUTION OF IRON-ORE PRODUCTION IN 1903, BY 
STATES. 


Minnesota.—The iron ore mined in this State in 1903 (15,371,396 
long tons), all of the red hematite variety, came from the Mesabi and 
Vermilion ranges in the Lake Superior region. The State shows an 
increase of 233,746 long tons, or about 2 per cent, over the 1902 total 
of 15,137,650 tons. The shipments, however, were less in 1903 than 
in 1902, and the stocks of ore on hand at the mines increased. 

Minnesota has a unique record as a producerof ironore. Until the 
vear 1884, when the Vermilion Range was first exploited in what was 
then a wilderness, no ore was mined in the State, but in that year the 
initial production of 62,122 long tons was obtained. The output has 
increased rapidly year by year. Mining on the Mesabi Range began 
in 1892, since which time it has made marvelous progress, the Range 
attaining the preeminence in the Lake Superior district in the year 
1895 which it has since held. The State, as a whole, shows a yearly 
increase in the iron-ore production from the time iron ore was first 
obtained in 1884 to the close of the year 1903, a period of twenty years. 
No other State in the Union has such a record. In addition, the known 
reserves of iron ore on the Mesabi Range are greater than on any other 
of the Lake Superior ranges, and explorations are being prosecuted 
on both the Mesabi and the Vermilion ranges. 

It is hard to understand from figures what is represented by the 
15,371,396 long tons of iron ore mined in Minnesota in 1903. In this 
connection a comparison with some of the more prominent of the older 
producers may be appropriate. The Cornwall Ore Hills in Pennsyl- 
vania were first opened in 1740, and since that period they have pro- 
duced to the close of 1903 over 18,000,000 tons of ore. The Lake 
Champlain district since its initial exploitation in 1804 is reported to 
huve contributed over 20,000,000 tons. The magnetite deposits of 
New Jersey were probably first worked about the year 1710, and since 
that time the output has reached a total of nearly 22,000,000 long tons. 
Thus it will be seen that Minnesota in the single year 1903 produced, 
"in round numbers, three-fourths of the total output for nearly two 
centuries of either of these three celebrated regions or, say, one-fourth 
of the combined output of all three. 

Michigan.—Michigan holds second rank as a producer of iron ore 
with a total of 10,600,330 long tons, a decrease of 534,885 tons, or 
nearly 5 per cent, from the 1902 output of 11,135,215 tons. Of the 
1903 total, 10,592,933 tons were red hematite, giving it second rank 
in this class of ore, and the remainder 7,397 tons was of the magnetite 
variety. As in the case of Minnesota there was an increase in Michi- 
gan in the stocks of ore on hand at the mines. All of the iron ore 
obtained comes from the Marquette, Menominee, and Gogebic ranges, 
which are treated collectively under the head of the Lake Superior 
region. 
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The production of 1903 shows a decline from the maximum output 
of 1902, but with that exception it is the largest quantity mined in 
any one year in the history of the State. 

Alabama.—This State occupies third position as a producer of iron 
ore, with a total of 3,684,960 long tons, of which 2,779,691 tons were 
of the red hematite variety, and 905,269 tons were brown hematite. 
The total production in 1903 was 110,486 tons, or 3 per cent greater 
than in 1902 when 3,574,474 tons were obtained. All of this increase 
was in the red hematite ores, the brown hematites showing a decrease. 
The State occupied third position as a producer of red hematites, and 
first of brown hematites. 

Tennessee.—This State, which ranked fifth in 1902 with a total of 
874,542 long tons, showed a falling off of 21,838 long tons, or 3.5 per 
cent in 1903, when 852,704 tons were mined; but Tennessee advanced 
to fourth place owing to the decrease in the combined output of Vir- 
ginia and West Virginia. The State contributed 481,515 tons of 
brown hematite ore, and 371,189 tons of red hematite, occupying in 
these classes third and fifth rank, respectively. 

Virginia and West Virginia.—These two States (which have been 
combined in order not to disclose individual statistics) in the year 1903 
supplied 801,161 long tons of iron ore, a decline of 186,797 tons, or 
19 per cent from the 1902 total of 987,958 tons. Of this quantity 
764,948 tons were brown hematite, 31,609 tons red hematite, and 4,604 
tons magnetite, giving the States second, tenth, and seventh place, 
respectively, in these classes of ores. 

Wesconsin.—This State produced 675,053 long tons of iron ore in 
the year 1903, a decline of 108,943 long tons, or 14 per cent from the 
1902 total of 783,996 tons. Of the total production 646,042 long tons 
were of the red hematite variety, in which class the State occupied 
fourth place, and the remainder, 29,011 long tons, was brown hematite. 
The State ranked sixth as an iron-ore producer. 

This vear witnessed the initial production of iron ore in the new 
Baraboo Iron Range, near the town of Freedom in southern Wisconsin. 
In 1903 Mr. S. Weidman made an investigation for the Wisconsin’ 
geological and natural history survey of the occurrence of iron ore in 
the Baraboo Range, which is summarized as follows in Bulletin No. 
225 of the United States Geological Survey: 4 

A pre-Cambrian quartzite formation, having an estimated thickness of 3,000 to 5,000 
feet, forms an east-west synclinorium about 20 miles long and ranging in width from 2 
miles on the east to 10 or 12 miles on the west, resting on a basement of igneous rock. 
The upturned north and south edges of the quartzite form, respectively, the north and 
the south ranges of the Baraboo bluffs, standing 700 to 800 feet above the surround- 


ing country and above the intervening valley. This valley is occupied by formations 
younger than and conformable with the quartzite. Mr. Weidman has named these 


a Contributions to Economic Geology, 1903: Bull. U. S. Geol. Survey No. 225, 1904, pp. 218-220. 
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formations the Seeley slate and the Freedom formation. The Seeley slate has an esti- 
mated thickness of 500 to 800 feet, and above this is the Freedom formation, mainly 
dolomite, which has a thickness estimated to be at least 800 feet, and which bears 
the iron-ore deposits in its lower horizon. 

Flat-lying Paleozoic sediments, unconformably overlying the pre-Cambrian rocks, 
occupy the surrounding area and partly fill the valley. Paleozoic rocks range from 
Upper Cambrian (Potedam) in the valley bottom to the Ordovician (Trenton) on 
the upper portions of the quartzite ranges. The Potsdam sandstone has a thickness 
ranging from a few feet to a maximum of about 570 feet in the valley. Glacial drift 
is abundant over the quartzite ranges and in the valleys in the eastern half of the 
district, but occurs only in the valleys in the western half. 

The iron ore occurs in the lower horizons of the Freedom formation and is mainly 
a bessemer hematite, with soft and earthy, hard and black, and banded siliceous 
phases. A very small amount of hydrated hematite or limonite is also present. 
The rocks immediately associated with the ore and into which the ore grades are 
dolomite, cherty ferruginous dolomite, ferruginous chert, ferruginous slate, and ferri- 
ginous dolomitic slate—in fact, all possible gradations and mixtures of the minerals 
dolomite, hematite, quartz, and such argillaceous minerals as kaolin and chlorite. 
In the ferruginous rocks associated with the iron ore, the iron occurs as hematite and 
also in the form of carbonate, isomorphous with carbonate of calcium, magnesium, 
and manganese, in the form of ferrodolomite and manganic-ferro-dolomite, and as 
silicates combined with various proportions of alumina, lime, magnesia, and manga- 
nese, as chlorite and mica, and also very probably to a small extent as iron phosphate. 

The ore deposits thus far found are all in the valley between the quartzite ranges, 
and because of the structure of the pre-Cambrian series it is hardly possible that ore 
deposits will be found elsewhere than in this valley. 

The iron ore is a stratified formation and is conformable with the associated strati- 
fied rocks, both below and above. The ore bodies, therefore, have the dip and 
strike of the associated rocks, and are found dipping at various angles from nearly 
horizontal to nearly vertical. 

At the Illinois mine, 3 miles southwest of North Freedom, and on the south limb 
of the syncline, the ore deposit has a thickness of 30 to 35 feet, and bears an average 
of 54 to 58 per cent metallic iron. The dip of the ore body and adjacent formation 
is about 50° N. Between the ore and the underlying Seeley slate are 100 fect of 
alternating beds and thin seams of iron ore with a considerable thickness of dolomite 
and ferruginous dolomite, ferruginous chert, and ferruginous slate. Between the 
ore deposit and the overlying dolomite are alternating strata of similar character 
grading up into the nearly pure dolomite. North of the Illinois mine a thickness of 
600 feet of dolomite is known to occur. 

Underground exploration seems to show that the conditions and character of the 
rock existing at the Illinois mine prevail generally, as should be expected, throughout 
the valley wherever the iron formation and overlying rocks have not been eroded 
by the subeequent pre-Potsdam erosion. In general, there appears to bea highly 
ferruginous horizon near the base of the dolomitic formation, having a variable 
thickness, probably ranging from 400 to 500 feet. This ferruginous horizon bears 
one or more deposits of iron ore separated by intervening strata of associated ferru- 
ginous rock. In one of the drill holes in the west end of the district nearly 200 feet 
of iron ore and paint rock were penetrated immediately beneath the unconformable 
Potsdam sandstone, the average content of iron for this distance being about 45 per 
cent. 

The iron ore is believed by Weidman to be mainly a product of metamorphism of 
what was originally a deposit of nearly pure ferric hydrate, deposited in shallow 
lagoons and protected bays and formed in a manner similar to bog and lake ore 
at the present day, through chemical and organic processes acting upon and within 
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shallow waters unusually rich in iron. The evidence of shallow water, and not 
deep sea, in which the iron was originally deposited, is furnished by the numerous 
eun cracks in the ferruginous carbonaceous slate immediately associated with the ore 
strata and the presence of carbonaceous matter in the iron ore and associated rocks. 
The process of metamorphism, it is believed, has been mainly that of dehydration of 
the original ferric hydrate, analagous to the partial dehydration of the originally 
hydrated silicates, chlorite, and kaolin of the underlying Seeley slate. 

These deposits of Bessemer ore, within convenient railroad haul of 
the blast furnaces at Chicago, Í11., may prove an important adjunct to 
the ore supply of these furnaces. 

Pennsylvania.—This State contributed 644,599 long tons of iron ore 
in the year 1903, being a decline of 178,333 long tons, or 22 per cent, 
from the 1902 total of 822,932 long tons. Three classes of ore were 
mined in 1903; 426,637 tons were of the magnetite variety, 202,542 
tons brown hematite, and 15,420 tons red hematite, giving the State 
third, sixth, and twelfth place, respectively, in these classes of iron 
ore. 

This decline is due almost entirely to the diminished output of one 
of the large mines, the Cornwall Ore Hills, to which Pennsylvania 
was indebted for its position as a prominent producer for a number 
of years. 

New York.—In the year 1903 New York mined 540,460 long tons 
of iron ore, a decrease of 14,861 tons, or 3 per cent, from the 1902 
total of 555,321 tons. Of this quantity 451,481 tons were of the mag- 
netite variety, 53,820 tons were red hematite, and 5,159 tons brown 
hematite ore, giving the State second, eighth, and fourteenth position 
in these respective classes of iron ore. 

Vew Jersey.— All of the iron ore mined in New Jersey is of the 
magnetite variety, in which class of ore it occupied first place in 1903, 
with a total of 484,796 long tons. This was an increase of 42,917 
long tons, or nearly 10 per cent, over the 1902 production of 441,879 
long tons. 

The construction of several modern furnaces has been the predomi- 
nating and instigating cause of the increased output in New Jersey, 
and it is probable that an augmented production may be expected in 
the near future. 

(reorgia.—In the year 1903 Georgia produced 443,452 long tons of 
iron ore, an advance of 78,562 tons, or 22 per cent, over the 1902 total 
of 364,890 long tons (including the quantity mined in North Carolina, 
which in the year 1903 is reported separately, owing to the increasing 
number of mines). 

Of this total 318,804 long tons were brown hematite and 124,648 
tons were red hematite. 

Nevada, New Mexico, Utah, and Wyoming.—Nevada, New Mexico, 
Utah, and Wyoming contributed in the year 1903 392,242 long tons 
of iron ore, the greater portion of which, 235,599 long tons, was of 
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the red hematite variety, the remainder heing magnetite with a small 
amount of brown hematite. The increase over the year 1902 output 
of 362,034 long tons was 30,208 tons, or 8 percent. In 1902 Montana 
was a producer of iron ore, while the Nevada mines were idle; in the 
year 1903 the reverse was the case. 

Colorado.—1n the year 1903 the amount of iron ore mined in this 
State was 252,909 tons, being 40,388 tons, or 14 per cent less than the 
1902 production of 293,297 tons. 

Of this total 249,288 tons were of the brown-hematite variety, the 
remainder, 3,621 tons, being red hematite. 

The determination of exact statistics in regard to the iron ore mined 
in Colorado is difficult, as much of the ore comes from mines produc- 
ing precious metals, but when iron ores do not contain sufficient 
quantities of silver, gold, lead, or manganese to cause them on that 
account to be valued at or in excess of about $12 per ton, and are used 
as fluxes by the smelters, they have been classed as iron ores. 

Other States.—None of the other States reached a total production 
of 100,000 tons. Connecticut, Massachusetts, and Texas supplied 
brown hematite ore; Maryland, brown hematite and carbonate; Mis- 
souri, red and brown hematites; North Carolina, brown hematite and 
magnetite; and Ohio, carbonate ore. 


PROMINENT IRON-ORE MINES. 


In the year ending December 31, 1903, there were 141 iron-ore 
operations which produced over 50,000 tons each, the total being 
31,301,938 long tons, or 89 per cent of the United States output. In 
1902, 126 mines produced 31,561,628 long tons. 

Of these larger mining operations 116 contributed 28,660,132 tons 
of red hematite, 15 supplied 1,336,337 tons of brown hematite, and 10 
reported 1,305,469 tons of magnetite. Of these operations 1 reported 
over 1,500,000 tons, 1 over 1,300,000 tons, 2 over 1,200,000 tons, 2 
over 1,000,000 tons, 2 over 800,000 tons, 2 over 700,000 tons, 3 over 
600,000 tons, 4 over 500,000 tons, 3 over 400,000 tons, Y over 300,000 
tons, 13 over 200,000 tons, 35 over 100,000 tons, and 64 between 
100,000 tons and 50,000 tons. 

Of these larger mining operations 48 were in Minnesota, 46 in Mich- 
igan, 19 in Alabama, 6 in Tennessee, 4 each in Wisconsin and New 
Jersey, 3 in New York, 2 each in Pennsylvania, Virginia, Colorado, 
and Georgia, and 1 each in New Mexico, North Carolina, and Wyoming. 

The table below gives a list of the mining operations in the United 
States which in the year 1903 produced over 50,000 long tons of iron 
ore, together with the States in which they are located and the quan- 
tity contributed by each, except 12 mines, the managers of which 
objected to such publication, these being grouped at the end. 
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Prominent iron-ore mines of the United States, with their production in 1908. 


Long tons. 

Faya MA a OR 1,519, 450 
Mountain Iron, MA is ta EE isa 1,336, 864 
A A A eee baled 1, 265, 501 
Bed Mountain Group, Ala A A PIENE 1, 231, 409 
Stevenson, MM demain SED poseen ed see 1, 014, 608 
Mahoning NO. 3, NIN. ooo desee A AS 1, 010, 327 
Norrie Group- Wich zoe res eek dc nt EE eadera nam d Ere 865, 141 
Biwabll;-MIAnoaanesoccuacentee ibo RE od aside mido EE 807,511 
Lake Superior, Mich its ies E RENE EAE RENE Cx Seu xad 706, 267 
Pioneer, MIDI duas tee bass 703, 925 
Chapin, Nich sse as 683, 481 
Spruce Mining Company, Minn ......................... LL. eee eee 663, 290 
Burt A cue Deu ick eaten ena ela LM EE TAT 627, 049 
Aragon, Mich....... ————— A O ce este oses 552, 898 
Cleveland Lake, Mich cuicos di 459, 650 
Cleveland Hard Ore, Mich................00.------ 2020-2000. 65, 753 

————— 525, 403 
Chandler MIB 2 56275 nets tec O Ed 518, 738 
PewabiG.-MiODaL ba ett sd oo eee 2. beet rid E E Qader i 500, 855 
Aurora and Vaughn, Michi a taa 468, 518 
A 429, 860 
Cora wall. Pauta stoked catarro tas lees 401, 470 
LOI DM T" ——————-—-—-—!—————À 373, 933 
Penn Iron Mining Company, Mich ................................... 358, 421 
(renos; Minas uid soES Qesud ei SM E adc 346, 678 
Lake Angeline, Meadas void ds iba 325, 200 
A O II A 323, 972 
Regent Iron Company, Mich...... A EI Ed die ipd ud 321, 680 
AI AA ive eu. du eheu biu EE eie dius sd 312, 655 
Clare ADDS osa a LE EI Er NE IP Cte n A de 304, 328 
Newport and Bonnie, Mich ........................... cl eee eee eee 295, 507 
Dincoln; MIBD tada turn edu test we taa e s MCN 284,677 
O ieee esi ae DE ECL ELA LUE im Rua bee i p EE 257, 413 
CS Shalt Michi ceo nose wie iaa 252, 506 
Bristol. (Claire) Mich e osa a iS To INS 250, 300 
Seller. MiNI aa daria Up E DE DE 247, 691 
sra duo T ———Á——— tas 214, 880 
Pillsbury: MinhlicslQolzoriswmexedmeewness P ARsWpONOWAE Rae EI I wes 214, 026 
Chisholny Mints 2522 idus e ehe beta o ed dam ud de i es desque diea 213, 003 
Minnesota Iron Company, Minn...........................lllell.llus. 202, 558 
Let OD Mini once ae mi ue 200, 163 
Brown Mining Company, Tenn...........................Lell ee ee eee 198, 841 
Gien; su tess Huc T TEN 191, 942 
Champion, MIOD esa a Den a See deut s Lise e E Cn 190, 902 
Jordan- DIN cdi 190, 353 
EAS A A A 180, 708 
Nepainee, Mehr as eek 179, 282 
SAE DU Ae si adn as 176, 107 
Montreal and Ottawa, WIS zii. luce ue A ede De UTE 173, 149 
Port denny: NO. o Lo N.Y osse 2ossG AS beds Di 164, 895 
Great: Western; Mich socias a a as 163, 795 
Utica, MIN capis sais A ios 158, 154 
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Long tons. 


Atlantio ALT as 156, 627 
Duluth; ABnnoeod 22250 dou a cabe 150, 053 
Elba MIDI A ete eee Cuneo aehLiE EL E CU. 142, 987 
Beatifort. MMC aod asus es A bouts Gaels oe 141, 900 
Fierro and Union Hill, N. Mex...................... cl celle cesse 137, 843 
Crystal Falls; Medici dd 137, 169 
Riverton TOA PICAS cs e oops Ress Lavado EA qi uasa Buea ae 131, 673 
Tobin and Genesee, Mich ................ ee ne ee eee cece eee 131, 022 
Cyprus Maca a gu Soon UE 122, 641 
CUNY Mich cue ies 120, 616 
Tronaton Mines; A las coin 2s stench al eee ren ene eine tans esses 120, 572 
Republic and West Republic, Mich..............-.....02---2.-. 200-224. 120, 218 
Florence; Witt dud d ES LLLI sade 116, 180 
EU SE EHE 112, 315 
A A dns STORES 111,587 
Hemlock Rivers Mio ci das 110, 749 
CT ford Meda o a dd etra 108, 277 
Mikado; Meis ads a a i rec i 107, 750 
Oriskany M M c 107, 293 
Volunteer: MICH. ufus Co sous vehe ED 107, 035 
Minores,, MIDI SS esci o PIS Deux aw EC NALE UA iu E aq eee 105, 587 
Loreto, iC Nes 455 cun etae a daa dd Du Eu aus 104, 498 
Graces: Gap. Msn C ————————Ém 101,719 
Bartow; di ele eee beca c a i ee eid esa 97, 758 
Renew, NINN sexes veve lee nU D bP Cu desde pdt DM e RE iet 96, 073 
(Toston; MOBHS a E EE E anak 95, 877 
Baltic: Mich rss a 95, 553 
Raimund ld e a a E a E A UEL E eig 93, 636 
Brotherton; MICI rca iii 93, 061 
Longvear, NON: Ss coeno eei bees ae oleae a 90, 650 
oT We MT E ae eee 88, 223 
Richards N A etd eee Eas A ica LUE EM E 87, 782 
Princeton; Melia ia as SU RAMUS 87, 396 
Cary, West Cary, and Superior, Wis .......-...-----..-.--------- 2-00: 87, 303 
Stephens, MIB cu pesa a URS EEUU NERIS OS ES 87, 055 
Sunday Lake, Mc: IS E eater du Ed NE 85, 338 
Lamont: Mehta td e aiiis ra d sale 80, 304 
Sparta, Minn .................- MEER e ere PEDRO p 77,933 
bureka. Tennise a AS AS eee 76,538 
Löne Pine 1, 2, and 3, Aldea lac catees Veta nes Dri edau ses 76, 356 
Laure NII see r a ee a daa M ee oe 79, 552 
Sil; Tellicarto ir 5 caret shen a oro o here 14,379 
Mannie. Tenia ias e lau SE 74, 357 
Winthrop MIC os cot sd A OSA Seedy een eee tetany 72, 433 
O A A E ENDRA 71,690 
Hammond Bros. & Company, Ala... ....-..----.---- +2 eee ee eee cece eee 70, 172 
Tannen by AVA act isi Alia ers ae atts dest lied ce eae lst ws Siac A wash hdc 69, 622 
La Follette Coal and Iron Company, Tenn....................--.--.-- 69, 270 
Hawkins, Minn ..... Pe rcg usto Li s E ue aue 67, 244 
Mansfeld Mica rro aio 65, 244 
Sharon: MIO SN E A dida 64, 835 
La Belle, Minn....... A O 64, 563 


AA A Le dE EEt E LUE 60, 378 
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Long tons 

Union, Mii td es dada da 60, 079 
Eran ART a a 60, 049 
Hiawatha, Mich o a daa 60, 000 
E A A eo mee A tats 59, 460 
AA A IÓ 58, 848 
AUN NC A aaa 58, 229 
Estelle Mining Company, Ga. ................ Lee ll eee ce see eee 57,419 
North Alabama Mining Company (Slope No. 1), Ala................... 57,216 
(Cumbria, Mic eie cass dec ura Wade bu eese t ed 56, 620 
Grant; NUN I sad bs 55, 945 
Richmond (Gribben), Mich....................0 00002002 eee eee eee 55, 593 
Joie. Mich te 55, 162 
Greeley Group, AA rd is ia 54, 499 
Alivetta, d ad" ici PE eee ee 54, 484 
Midas COlO wm. 643. ou cs ek a ao 54, 448 
La Rue Mining Company, Minn........................ LL e eee eee eee 53, 375 
Verona: Micha US ota 53, 231 
Himan Alsa daa 53, 166 
Quinnesec, Michi des A E A ce MI 53, 160 
Cass; MID Duas ses oie Se cated ew ao al DN See ee 52, 905 
A "dC E ue 52, 763 
Hartiord Mic E bt 52, 152 
(hateaugav. AN. as oi var 51, 654 
Pinkney Mining Company, Tenn............................. 22 ee eee 50, 928 
Pearce; -Mintitecsc% sosestevebvendsce ds er S bes 50, 439 
St-CIPEAMIBBSo Sou uec o a 50, 257 

A A Geant oe Ia eae See 29, 735, 431 
Twelve mines not reported by name.....-.....-...2...-22 0-22 e ee eeee 1, 566, 507 

A oo wats cee A II asa ee dcr 31, 301, 938 


SHIPMENTS OF IRON ORE FROM LAKE SUPERIOR REGION. 


The greater portion of the iron ore mined in the Lake Superior 
region is sent by rail to seven shipping ports for transportation by 
water to ports on Lakes Erie and Michigan, and from these ports most 
of the ore received is forwarded by rail to blast furnaces and rolling 
mills in Pennsylvania, New York, Ohio, Virginia, West Virginia, Illi- 
nois, Wisconsin, Michigan, Kentucky, etc. Owing to the large stocks 
carried over and to the reduced demand, the distribution of Lake 
Superior iron ores will probably extend in 1904 over a greater terri- 
tory than that named. Five of the seven shipping ports—Two Har- 
bors, Duluth, Superior, Ashland, and Marquette—are located on Lake 
Superior, and two—Escanaba and Gladstone—are on the northwestern 
shore of Lake Michigan. Duluth and Two Harbors are in the State 
of Minnesota, Superior and Ashland in Wisconsin, and the others in 
Michigan. 

Climatic conditions interfere with shipments by water and limit the 
season of ore transportation to about seven months. 


IRON ORES. 63 


The total amount of iron ore forwarded by water from the Lake 
Superior region during the year 1903 was 23,649,550 long tons, and in 
addition 632,045 tons were sent to points of consumption by all rail, a 
total of 24,281,595 long tons. The ports of Duluth and Two Harbors 
in 1903, as in 1902, head the list, but the relative positions are reversed, 
Duluth now ranking first with 5,356,473 long tons, followed by Two 
Harbors with 5,120,656 tons. Escanaba is third with a shipment of 
4,277,561 tons, Superior fourth with 3,978,579 tons, Ashland fifth 
with 2,823,119 tons, Marquette sixth with 2,007,346 tons, and Glad- 
stone last with 85,816 tons.. 

The shipments by ports from 1895 to 1903, inclusive, as supplied by 
the Iron Trade Review, are as follows: 


Lake shipments of iron ore, 1895-1908, by ports. 


Shipping port. 1895 1896 | 1897. | 1898 | 1899 
Long tons. | Long tons. | Long tons. | Long tons. | Long tons, 
TWO HarbDorsS indi ences 2,118,156 | 1,813,992 | 2,651,465 | 2,693, 245 3, 973, 733 
ESCANADA 00 2,860,172 | 2,321,931 | 2,302,121 | 2,803,513 | 3, 720, 218 
Dulces 1,598,783 | 1,988,932 | 2,376,064 | 2,635, 262 3, 509, 965 
AS a 2,350,219 | 1,566,236 | 2,067,637 | 2,391,088 , 2,703,447 
MAT Mete. ii riada 1,079,485 | 1,561,813 | 1,945,619 | 2,245, 965 2, 733, 596 
SUD PCR 117, 884 167, 245 531, 825 550, 403 878, 942 
Gladstone 0000 EI eae AEN MARS Y 109,211 220, 887 341, 014 335, 956 —. 381,457 
TOtal. ci odes uk der dy SE a eens aes 10,233,910 | 9,644,036 | 12,215,645 | 13,655, 432 | 17,901,355 
All-rail shipments............... e 195, 127 290, 792 253, 993 369, 241 350, 146 
Grand totül. iis soe diui cea as 10, 429, 037 9, 934, 825 | 12, 469, 038 | 14,024,673 | 18,251,804 
Shipping port. 1900. 1901. 1902. 1903. 
Long lims. Long tona. Long tons. Long tone, 
Two Harbors sein cl 4,007, 294 5, 018, 197 5, 605, 185 5, 120, 656 
bo ur t Wt" 3, 436, 731 4, 022, 668 5, 413, 704 4,277,561 
Dulúth. eesis ——————— iaa 3, 888, 986 8,437,955 5,598, 408 5,356, 473 
Ashland mr 2, 633, 687 2, 886, 252 3, 553, 919 2, 823, 119 
Marquee nas ee ke 2, 661, 861 2, 354, 284 2,595, 010 2,007, 346 
SUPERO ri aa tends is 1,522, 899 2,321,077 4, 180, 568 3,978,579 
Gladstone. dust dee n 418, 854 117, 089 92,375 85, S16 
Total kerene O 18, 570, 315 20, 157, 522 27,039, 169 23, O49, 550 
All-rail shipments ........................ 489, 078 431,715 531, 952 | 632, 045 
Grand total ......................... 19, 059, 393 20, 589, 237 27,971,121 24, 281, 595 


Most of the iron ore shipped from the upper lake ports is received 
at the Lake Erie ports, the quantity during the year 1903 being 
19,681,731 long tons of iron ore. The difference between this quan- 
tity and 23,649,550 tons, the total tonnage forwarded by water from 
the shipping ports, represents the quantity forwarded to blast fur- 
naces located on or near Lake Michigan, at Detroit, etc. There should 
be added to the total shipments the quantity of iron ore sent to the 
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United States from the Michipicoten Range of Ontario. The ore won 
from this Canadian range in 1903 was 223,976 long tons, of which 
170,666 tons were sent to the United States, and 32,745 long tons were 
supplied to Canadian furnaces, the remainder being placed on the 
stock pile. This would therefore show a total of 4,138,485 long tons 
sent to blast furnaces at or near Chicago, Milwaukee, and in the lower 
peninsula of Michigan. 

In 1903 Cleveland occupied first place as an iron-ore receiving port, 
with a total of 4,434,160 long tons of iron ore, followed by Ashtabula 
with 4,242,160 long tons, Conneaut with 3,903,937 tons, Buffalo and 
Tonawanda with 2,149,901 tons, Fairport with 1,434,342 tons, and Erie 
with 1,257,798 tons. Of the other Lake Erie ports, Lorain, Toledo, 
Huron, and Sandusky, none received 1,000,000 tons, but they ranked 
in the order named. 


The following table presents the receipts of iron ore at lower lake 
ports from 1895 to 1903, inclusive: 


Iron-ore receipts at Lake Erie ports, 1895-1904. 


Port. 1895. 1896. 1897. 1898, 1899. 


—  —M———————————————— | ———————— a ——M— a —M————————— 


Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 


Ashtabula, Ohio. ...................eeeese 2,474,791 | 2,272,822 | 3,001,914 | 2,684,563 | 3,341,526 
Cleveland, Ohio .......................... 2,312,370 | 2,313,170 | 2,456,704 | 2,615,318 | 8,222,552 
Conneaut, Ohio .......................... 244, 967 327, 623 495,327 | 1,404,169 | 2,320, 696 
Buffalo and Tonawanda, N. Y ........... 719, 742 545, 101 797,446 | 1,075,975 | 1,580,016 
Erle Pa A E PN ONERE 811,989 847,849 | 1,311,526 | 1,092,364 | 1,309,961 
Fairport, Ohio. ..............Lueeeeeeee ee. 914,617 941,446 | 1,008,340 912,879 | 1,241,013 
Toledo, Ohio ....................... eee 260, 730 301, 794 416, 438 414,012 792, 348 
Lorain, Ohio........... 0.02.0. c cece cence 214, 219 191, 445 355, 188 536,086 | 1,112,946 
Huron, Ohio......... esses eere 146,442 | — 226,515 | 198,231 126,755 263, 600 
Sandusky, Ohio ............... sas 12, 361 58, 667 79,792 | 136,200 87, 499 

TOA ccs hii da cios 8.112,228 | 8,026,432 | 10,120,906 11,028,321 | 15, 222, 187 

MN E | A 
Port 1900. 1901 | 192 | 1903 
Long tons. Long tona. Lony tons. Long tons. 

Ashtabula, Ohio ......ocooocooococcccconos 3, 709, 486 3, 981, 170 4,796, 805 4,242, 160 
Cleveland, Ohio .................. esses 3, 376, 644 3, 831, 060 4,873,318 | 4, 431, 160 
Conneaut, Ohio ........................... 2, 556, 631 3,181,019 4, 300, 301 3, 903, 937 
Buffalo and Tonawanda, N. Y............ 1, 616, 919 1, 475, 386 2,256,798 | 2,149, 901 
Erie o PE 1, 240, 715 1, 379, 377 1, 717, 268 | 1, 257, 798 
Fairport, Ohio ................uuuusueeees. 1, 085, 554 1, 181, 776 1,538, 744 1,434, 342 
Toledo, Ohio...........................L.. 645, 147 798, 298 1,037,571 ! 652, 305 
Lorain, Ohio rata ratas 1,090,235 721, 662 1, 442, 417 | 990, 490 
Huron, Ohio a2 dete opc as Ee iu eiie | 321, 914 431,311 | 520, 646 486, 106 
Sandusky, Ohio........... esses ens | 151, 542 33,017. 165, 556 190, 532 

o O Ie a ied 15,797,787 17,014,076 93,649,424 1 19,681, 731 


B 


The bulk of the iron ores when received at lower lake docks is loaded 
on cars and forwarded directly to the blast furnaces, but quantities are 
also held in stock at the receiving ports to be shipped during the winter 
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or as required at the furnaces. The quantity of ore on hand at lower 
lake ports on December 1, 1903, according to figures compiled by the 
Iron Trade Review, was 6,371,085 long tons, the largest stock of ore 
recorded with the exception of the year 1902, when the accumulation 
was 7,074,254 long tons. The stock on hand at lower lake ports on 
December 1, for the years 1895 to 1903, inclusive, is shown in the 
annexed table: i 


Stocke of iron ore at lower lake ports, 1895-1903. 


! 


Port. ——————- Sou —— 
1895. 1896. 1897. 1898. | 1899. 
[ 

Long tons. | Long tons. | Long tons. | Long tones. | Long tona. 

Ashtabula, Ohio............. eee eene 1,301,302 | 1,441,666 | 1,835,691 | 1,732,671 | 1,902,598 
Cleveland, Ohlo........................-. 1,200,792 | 1,419,311 | 1,478,355 | 1,175,970 | 1,200,806 
Fairport, Ohio...........eeeeeeee eene 605, 470 773, 905 825, 312 719,794 | 692, 147 
Ene PB ccc ie cvI e Oa 335,718 | — 355,222 484, 871 439,167 | 361,335 
Lorain, Ohio ............................. 224, 264 231, 288 317, 509 324, 034 337, 822 
Conneaut, Ohio .......................... 292, 160 275, 800 360, 895 288, 101 468, 808 
Toledo, Ohio ................- eee 113,132 115, 959 191,644 146, 568 186, 422 
Huron, Ohio.................eeeeee seen 101,000 | — 200,075 230, 029 | 139,982 | 164, 480 
Buffalo, N. Y ............ eee nne 207,199 82, 267 111, 660 121, 620 | 192, 681 
Sandusky, Ohio ............ ccc cence eeee 34, 375 59, 491 84, 786 | 48, 500 23,184 
Totals eiocesisduusdtee dus ue ratu 4,415,712 | 4,954,984 5,928,755 | 5, 130,407 | 5, 530, 283 

At close of navigation, December 1— 
Port. 
1900 1901 1902 | 1903 
Long tons. Long tons. Long tona. Long tons. 

Ashtabula, Ohio ......ooooooocooccocooooo.- 1,811, 459 1, 769, 145 1, 967, 136 1,911,911 
Cleveland, Ohio .......................... 1,337, 445 1, 378, 060 1, 500, 604 ` 1, 337, 750 
Fairport, Ohio o... ooon 0... cece cece eee 611,717 710, 590 924, 236 845, 946 
Erie: Prisa casta 480, 734 470,718 722, 966 | 657, 409 
Lorain, Ohio............... eese eene 251, 838 195, 863 328, 304 288, 581 
Conneaut, Ohi0.......oocoooccconcconcccns 630, 514 604, 106 673,679 | 691, 364 
Toledo, Ohi0............ 000 cece eee cece ees 242,375 25, 196 310, 023 106, 710 
Huron, Ohio ........ooooooocooarocncnnono os 211,377 231, 501 232, 764 | 253, 249 
Buffalo, N. Y ..............- esses 232, 100 198, 100 819, 367 282, 890 
Sandusky, Ohio.................... esee. 95, 111 47,384 95,175 ' 95, 275 
A TO | 5, 904, 670 5, 859, 663 7,074,254 6, 371, 085 


This accumulation of 6,371,085 tons of iron ore a lower lake ports 
in 1903 was not drawn upon as heavily as in previous years, and at the 
opening of navigation on the Lakes, May 1, 1904, there remained on 
the docks 4,534,103 tons, the largest total heretofore recorded. 

In the spring of the year 1904, owing to strikes of employees of the 
lake carriers and to the practical disorganization of the Lake Superior 
Ore Association, efforts were made to approximate the quantity of 
Lake Superior ore on hand at blast furnaces. The total reported was 
close to 7,000,000 long tons on May 1, which, added to the stock of 
ore on hand at the lower lake ports, made a reserve of 11,500,000 tons 


at that date on which the furnaces could draw. 
M R 1903——5 


66 MINERAL RESOURCES. 


The stocks of iron ore on hand at the lower lake ports on May 1 for 
the years 1896 to 1904, inclusive, is given in the following table: 


Stocks of iron ore at lower lake ports, 1896-1904. 


At opening of navigation, May 1— 


Port. SAVE SE MEP ERE TSE RT RE: 
1896. 1897. 1898. | 1899, 1900. 
Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 
ASADA Obl. ..11:20222002222502135555 636, 254 926,865 | 1,031,441 855, 691 678, 789 
Cleveland, OBIO soda des 506, 693 979, 705 853, 776 472, 946 386, 201 
FIIO, OD e traida rar 346, 817 480, 984 501, 592 289, 417 282, 298 
BEES A A A 09952 137, 826 153, 261 236, 485 95, 626 97, 894 
Lorain. OMG sions ieeszendaescezs Russe. 118, 820 180, 605 158, 797 168, 646 126, 212 
Conderat, ODIO. aed uv ure dev gr mte a HS 112, 406 207, 034 69, 047 6,115 8,619 
DOC IO cri ARANA 10, 593 66, 337 71,726 22, 915 52, 616 
ao coco ES PERA 55,173 162, 292 143, 170 82, 055 48, 412 
WOK MOI io oc was ceed ack UP Pesce | 16,64 50, 477 53, 081 72, 757 35, 195 
Bandusky, OBlo.... io cca sans eo ah mne 8, 442 48, 937 48, 800 7,086 4, 300 
Pil a ae ae Rand od y 1,949,698 | 3,256,497 | 3,167,915 | 2,073,254 | 1,720,656 
At opening of navigation, May 1— 
Port. pt —— — — 
1901. 1902. 1903. | 1904. 
Long tons. Lonq tons. Long tons. Long tons. 

Ashtabula ONG: 2.11 cii ser e cid 1, 046, 974 924, 742 1,073,967 | 1,559, 028 
Clóvreland, ON 1 eerte aw at x bts n nr 806, 119 624, 865 829, 347 968, 508 
Falroort. ODIO 3er esas errar 306, 706 472,325 555, 709 579,677 
O A A KREES 225, 412 223, 972 426, 744 474, 275 
LOTE: ORIG. 2 i:2.222202v2wr3echa azenA SE 140, 562 96, 002 190,311 237, 404 
Conneut, OBI. ..oezsca sen eoo a Eo xx ESTE 69, 755 152, 891 125, 400 128, 018 
POCO) ORI AAA eaceasneesesaern 138, 457 111,511 126, 331 160, 216 
a ODIO auus bib sine cots acken 135, 043 129, 635 147, 817 208, 008 
o A AAA 118, 007 73, 861 60, 241 150, 106 
Bandusky, Ono. is csicceseccaserscsssacsacs 63, 148 37,400 56, 500 68, 863 
TOR] A AR 3, 050, 183 | 2,848, 194 3,592,367 | 4,534, 103 


VALUE OF IRON ORES. 


The total value at the mines of the 35,019,308 long tons of iron ore 
produced in the United States in the year 1903 was $66,328,415, or 
$1.89 per ton, an increase of 5 cents per ton, or 3 per cent, over the 
1902 figures of $1.84. 

The selling prices of the Lake Superior ores, which form the greater 
portion of the United States total, have in late years been fixed by the 
Lake Superior Ore Association, and in the year 1903 these figures were 
the same as in 1902, as follows: A basis price of $4.50 per long ton, 
free on board at lower lake ports, for old Range Bessemer ores guar- 
anteed to contain 63 per cent of metallic iron, 0.045 per cent of phos- 
phorus, and 10 per cent of moisture when dried at 212° F. For old 
Range non-Bessemer ores, free on board at lower lake ports, basis 
price, $3.60 per ton, guaranteed to contain 60 per cent of iron and 
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12 per cent of moisture. For Mesabi Range Bessemer ores, free on 
board at lower lake ports, basis price $4 per ton, guarantee, 63 per 
cent of iron, 0.045 phosphorus, 10 per cent moisture. For Mesabi 
Range non-Bessemer ores, free on board at lower lake ports, basis 
price, $3.20 per ton, guarantee, 60 per cent of iron and 12 per cent 
moisture. These Mesabi non-Bessemer ores are divided into three 
classes, according to physical structure, with a differential of 15 cents 
between the first and second classes and 10 cents between the second 
and third classes, or a total differential of 25 cents hetween the first 
and third classes. 

The returns collated show that the highest average value at the 
mine in 1903 was placed on the Colorado iron ores, viz, $3.12 per ton, 
and the lowest on Texas ores, $1 per ton. Generally speaking, there 
were but slight changes in the various States between the prices which 
prevailed in 1902 and in 1903. Of the States comprising the Lake 
Superior region, Michigan reported the same average price as in 1902, 
$2.40 per ton, Minnesota an advance of 17 cents, and Wisconsin a 
decline of 1 cent from the respective 1902 valuations of $1.58 and $2.30 
per ton. 

The following table gives the total production and value of the iron 
ore produced i in 1903, by States, kogether with the average value per 
ton at the mines: 


Quantity and ralue of iron ore produced in 1908, by States. 


Total value Average 


State. Quantity. at tinea Ea 
Long tons. | : 

MIDA ii ra V ge d ani Ese dum dau ad ato pei Ed 15,371,396 | $.6, 833, 043 81.75 
MIChIFRB. A O E 10, 600, 330 25, 483, 075 2. 40 
Alabami a p 3, 684, 960 3, 939, 600 1.07 
TOO OO Aa 852, 704 1,075, 619 1.26 
Virginia and West Virginia ............oooooooommommmmomo»mm.».2.». 801, 161 1, 432, 624 1.79 
do A II care Mri ews 675, 053 1, 542, 517 2.29 
buc 5) A A theese Bes 644, 599 1,062,455 | | 1.65 
New o AAA ies ie veh a ee eee eee 540, 460 . 1, 209, 899 2. 24 
NOW o 484, 796 1, 330, 745 2.74 
A Selene te ose de uen asta adnate at 443,452, 571,124 1.29 
Nevada, New Mexico, Utah, and Wyoming...................... 392, 242 612, 499 1.56 
Colorado 6.15 oie Hdd Sica da 252, 909 | 787, 824 8.12 
North Caroling seders S E sion eeecdeadetac: Js 75, 252 ' 99, 885 | 1.33 
A A AA A A 63, 380 110, 127 1.74 

QU C PP MENO EMEN AA | 34, 050 34, 050 | 1.00 

WR CUCUCI T TTE 32, 227 46, 547 1.44 

Connecticut and Massachusetts ..........0.0...00..0 ce eee eee cee 30. 729 82,214 2. 68 

OO ta ad ties cases 29, 688 51, 956 1.75 

Maryland A dos 9, 920 | 22, 612 2.28 

Tn di ir LEE 35,019,308 | — 66,325, 415 | 1.89 

i 
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STOCKS OF IRON ORES. 


On December 31, 1903. the total stock of iron ore on hand at the 
mines was reported as 6,297,888 long tons, an increase of 2,463,171 
long tons, or 64 per cent, over the 3,834,717 tons reported at the close 
of the year 1902. As would naturally be expected, the greater por- 
tion of this ore, 5,976,249 long tons, was in the Lake Superior region, 
of which 3,810,751 tons were in Michigan. The large stocks of ore in 
this district are due to the fact that the greater part is forwarded to 
lower lake ports by water, and when navigation is suspended the 
stocks accumulate rapidly. The ore on hand at the mines at the close 
of the year 1903 was 18 per cent of the production of the United 
States during the year. 

The following table gives the stock of ore on hand at the mines on 
December 31, 1903, by States: 


Stocks of iron ore on hand December 31, 1903, by States. 


A — ——————— i A 


State. Quantity. | State. Quantity. 

Long tons. | Long tons. 
Michigan ia 3, 810, 751 | Georgia and North Carolina.......... 14, 999 
MINOS 1,920,438 |, Pennsylvania ........................ 9, 604 
WISCONSIN cust cc aieudort da d e Rd DEUS 245.060 || Missouri. 222 e e Rer ES 5, 865 
ATUDRIBE CS s eoru ba capea ia QA KEIN 126,157 | Virginia and West Virginia.......... 4,528 
NOW YORK ios 59 741 | OO 2, 350 
New Jerney caida 48,427 |, Maryland ............................ 612 
A A eis x oo sei 18,500 || Connecticut and Massachusetts ...... 438 
Tennessee. coco evectus ot vs Tu ene Ewa ER 16, 668 ENSE 
| Told sitas 6, 297, 888 


Nevada and Utah..................... 13, 750 | 


IMPORTS OF IRON ORE. 


The following tables furnished by the Bureau of Statistics of the 
Department of Commerce and Labor show the imports and exports 
of iron ore into and from the United States during the calendar year 
1903. 

Considerable quantities of iron ore are annually imported into the 
United States. The Bureau of Statistics reports this import for 1903 
as 980,440 long tons, valued at $2,261,008, or $2.31 per ton; this was a 
decrease in quantity of 185, 030 one tons, or 16 per cent from the 
1902 total of 1,165,470 long tons, which was valued at 32,583,077, or 
$2.22 per ton. The island of Cuba, where the mines are owned by 
American companies, contributed 63 per cent of the imported ore, fol- 
lowed by Canada, Spain, and Newfoundland. Smaller amounts were 
supplied by Algeria, the United Kingdom, British Columbia, Bel- 
gium, and Germany. 

In considering the valuation of these ores it should he borne in 
mind that the value is placed on them at the port of shipment and 
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does not include freights nor the duty of 40 cents per ton. It is also 
evident from the relatively high value placed on the ores from some 
countries that the estimate is based on some other constituent than 
the iron contained in the ore. 

The following table shows the importation of iron ore by countries 


for the years 1897 to 1903, inclusive: 


Quantity and value of iron ores imported into the United States, 1897-1903, by countries. 


1897. 1898. 1899. 

Imported from— AS A AO AAA A 
Quantity. Vulue. Quantity- Value. Quantity. , Value. 
| Long tons | ' Long tons. Long tons. 
A A aes 383,820 | $451,709 165,623 | $157,721 360, 813 $149, 616 
A eee ee l ¢6,193 | 167,878) 13,335 34,932 145,206 339, 058 
French A frica................ | 3, 504 y MESE a 22, 233 51, 746 
AA A A AA ETE E so O 43, 363 | 122, 786 
Greece ........ seen eene eee | MORIA: E EEE, 7, 200 16, 765 27, 556 
Newfoundland and Labrador 29, 250 20-401] A eee ton TTE 77,970 77,970 
United Kingdom............. | 358 4, 091 172 | 994 
Colombia .................... | METUS A MR SECOS NIEDRIG A LIIEIDDID 
Portugal «5 oie ees 3, 612 5, 831 ——ÁMÁ——— r—— —— eek es 
Other countries .............. 3,233 9,187 ; 367 : 929 7, 560 13, 121 
Total ia | 489,970 | 67,912 | 187,208 | — 255,548 674,082 | 1,082,847 
1900 1901 1902 1903 
AS rhv Value bip Value. p | Value TN | Value 

| Long Long Long | ! | 

| tons. tons. tuna. tons. | 
COBB NORTE EE 431,265 | $537,496 | 526,583 | $705, 086 | 696,37 i, 576,619 | 613,585 $1,501,480 
palancas eism | 258,694 | 494,668 | 180,810 153,627 ` 338,259 ' 94,720 196,139 
French Afríca.......... | 20,000 | 23,536 |.........[l.ooooooo.. | 19,167: 35,707 | 7, 830 14, 556 
Italy uctus ds 18,951 | 50,9455... ls e Soros veut ed TRO NR 
Greece o.a.. sonics 23,350 | 31,685 | 12,960 | 42,896 ......... ..........-. Sere en 

Newfoundland and | | 

Labrador ............ 140,535 | 142,685 |a 79,360 | 79,360 | 81,920. 81,918 86,730 86, 680 
United Kingdom. ...... 397 3, 274 490 | 15,939 | 1,269 ' 17,882; 6,813 81,808 
Colombia .............. 3, 000 A no DP ETE IRL 
British Columbia. ......|.........].......... 2, 875 4,313 | 5,661. 9,312 | 525 789 
Germany...........-... 145! 1,839 400 | 3, 415 361 9, 478 207 1,820 
Netherlands ........... 181 55. AA PN T pe aan ee 
Quebec, Ontario, etc...| 5,588 | 10,139 | 163,883 | 408,431 | 203,824 | 509,711 169,681 | 24, 440 
Venezuela ............. 700 | 4 A AA A A A ote ees ee V PER wesc 
Sweden and Norway 25 | WOO AAA A A sui is MEHCVrEME Rus ses | ea 
Belgian A A A AA uae 500 4,850 | 30, 2,964 
irt PN NEN pH d T 2,800| — 5,911 ......... Paced cies 
Other countries ........[......... eee b 99 A A EY | 19. 242 


Total............. 897, #31 E ,303, 196 ` 966, 950 11,659,273 |1,165,470 | 2,583,077 , 980, 440 | 2, 261, 008 
| 1 


a Newfoundland onis: 
^ Of this amount 87 tons, valued at $442, came from Mexico, and 12 tons, valued at €27, from the 
French West Indies. 
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The greater portion of the iron ore imported into the United States 
is received at the Atlantic ports, the total in 1903 being 805,629 tons, 
principally at the ports of Philadelphia and Baltimore, at which 
303,722 and 490,920 tons, respectively, were brought in. 

The lake ports rank second with 169,681 long tons, most of which 
came from the Michipicoten range in Canada and was sent to Buffalo. 
It is only in late years since the opening of this range that these ports 
have become prominent as receivers of foreign ore. 

Small quantities were imported at Pensacola, Fla., and at the Pacific 
coast ports, the latter being used principally at the Irondale Furnace, 
Washington, when it is active, and at the precious-metal smelters. 

The iron ore imported by customs districts into the United States 
in the years 1898 to 1903, inclusive, is given in the following table: 
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Importa of iron ore into the United States, 1898-1908, by customs districts. 


1898. 1899, 1900. 
Port. 
Quantity. Value. Quantity. | Value. Quantity. | Value 
Long tona. Long tons. Long tons. 

Baltimore, Md ................. 144, 213 $178, 905 333, 258 $516, 888 448,660 | $629, 507 
Dëlü üre A O A 5,757 7,375 3,331 5, 305 
Philadelphia, Pa............... 42,861 74, 226 330, 594 549, 130 414, 064 589, 749 
New York, N. Y ............... 119 1,815 120 703 25, 878 63, 540 
Boston, MBA Sio ver esce O eee ts pes x tS \ 75 175 15 71 
Newport News, Va............. 15 A A esc pado O ere ROS 
Norfolk and Portsmouth, Vaciar ll a i max eu ee mese ran ea an ca aon 

Total Atlantic porta...... 187, 208 255, 548 669,804 | 1,074,271 891, 948 | 1,258,172 
Cape Vincent, N. Y AA A enu um aes 195 ANO AS IN 
Buffalo Creek N. AA A leiscae Senses 20 | 52 1, 023 586 
AM A A | eet eire wg A A 2, 456 6, 141 
Champliin, A Even vicsextocdacnPlosebs Reds 641 1, 555 236 520 
Detroit, Miel. iuo erii e eia cac ad 304 168 52 78 
Genesee, N. Y .................. | E ems ebrei pute Ecos ea o tame enar 211 442 
Oswegutchie, N. Y ............. | A rm 125 260 1,131 2, 064 
A A e in dx d 1, 039 2, 045 257 454 
Gi A O A A we he eee oie ads Lou osos aot A eei thr aod ees ce Ns 
A A A A o O A edet sas 

Total lake ports... lares las 2, 324 4, 569 5, 366 10, 285 
Saluria, Tex. (total Gulf porta). ....ooooooooo[occonon..... 2 di PEE 
Puget Sound, Wash............ .........eee]ee eren 1,912 3, 746 424 3, 781 
San Francisco, Cal............. | SS Sina Sar dean csse A AA aatem eeuttó | PE 
San- PO TU CoA Chlaes A A e cor A ogre aren acai 
Los Angeles, CN AAA A AAA A cct aU E Ea su E 

Total Pacific ports ....ooolocccconccccolocncncccnoos 1,912 3, 746 424 3, 781 
l'ittsbürg Pa EA A A 40 244 93 958 
Evansville, Ind A A A od OS ME EOI 

Total interior ports ...... OMNI da 40 244 93 958 

Total importa ............ 255,548 | 674,082 | 1,082,847 | 897,831 | 1, 303, 196 
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Importa of iron ore into the United States, 1898-1905—Continued. 


1901. 1902. 1903. 
Port. DO | == ; == E. ege 
Quantity. Value. | Quantity. | Value. Quantity. | Value. 
A eae e e cse iecit = 
| Long tons. | Long tons. Lona tona. ' 
Baltimore, Md............-.s- | 484,035 + $733,071 600,711 | $1,401,326 | — 490,920 $1,232, 546 
Delaware ...................... | NN RES HT m [ute ae are HER. | od 
Philadelphia, Pa............... 298, 255 | 459, 098 | 338, 848 597, 895 303, 722 560, S80 
New York, N. Y................ | 15, 865 45, 863 14, 546 39, 800 6, 940 19, 759 
Boston, O oneaedactacs lcu e cium | 50 142 650 2,435 
Newport News, Vn............. | —Ó— AIN As ! 197 8,130 3,397 | — 8,825 
Norfolk and Portsmouth, Va ..: 1,550 | ¡AA A lee er eats E 
Total Atlantic ports...... i $00, 005 1, 240, 482 — 954, 352 2, 047, 293 805, 629 | 1, 821, 415 
Cape Vincent, N. Y............ OMNEM ROREM A proa No eniin 
Buifalo Creek, N. Y............ 53,327 | 146,596 | 53,286 | — 133,877 24107, 57,798 
LJ 
Cuyahoga, Ohio................ 107, 810 256, 936 123, 476 308, 951 122,021 ¡ 305, 804 
Champlain, N. Y............... 63 149 | 31 38 171 928 
Detroit, Mich .................. 32 49 . 73 112 55 133 
Genesee, N.Y O A sot orines | "re A ee Peele ee Ca theta wane 
Oswegatchie, N. Y............. 2, 083 4, 485 139 209 182 273 
VerMoNt.....oocooooooooooooo.. 48 186 18 72 760 1,190 
A esee eu meuisut S Seta gage eats 22, 821 57,024 23, 325 o8, 314 
A A A 3, 962 E 1 O ees 
Total lake ports.......... 163, 363 408, 401 203, 809 2509, 688 169, 681 424, 440 
Pensacola, Fla. (total Gulf 
O rrr 4,100 6, 560 
Puget Sound, Wash............ 2,875 4,313 5, 661 9,312 | 52! 789 
San Francisco, Cal............. 550 4,875 1,241 12, 581 200 1, 989 
Sun Diego, Cal................. 87 BAD 1 iocos A A Cr edu 
Los Angeles, Cal...............]............]-... Lll. 357 3, 461 305 2, 785 
Total Pacific ports ....... 3, 512 9, 630 7,259 25, 94 1. 030 5, 563 
Pitt«burg, Pa................... 50 730 50 742 | ES amos wane 
Evansville, Ind................ 20 O A A A 
Total interior ports ...... | 70 760 50 742 | O ao 
Total imports............ | 966,950 | 1,659,273 | 1,165,470 | 2,583,077 | 980, 440 | 2, 261, 008 
EXPORTS. 


Until about five years ago the exportation of. iron ore from the 
United States was comparatively unimportant, but in 1899 and in 
subsequent years moderate quantities have been shipped, the greater 
portion of which was sent to blast furnaces located in the Province of 
Ontario, Canada, and elsewhere in eastern Canada. Some shipments 
were also made to European countries, and it is not improbable that 
this wHl be repeated. The total exports in the year 1903 were 80,611 
tons, valued at $255,728. This was a decrease of 7,834 tons from the 
1902 shipments of 88,445 long tons. 
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In the following table will be found the exports of iron ore from 
the United States, by customs districts, for the years 1899 to 1903, 
inclusive: 


Exports of iron ore from the United States, 1899-1908, by customs districts. 


1899. 1900. | 1901. 
Customs district. > E Ex AC bir | — 
Quantity. Value. | Quantity. Value. Quantity. | Value. 
| 
Long tons. | Long tons. Long tons. 

AO AA PR AAA, RT TI ane nasth seh AAA: ESTA 
HIE IA | 17,857 AA AA ere eee [ern 
BHUDNHOR sncicsccctcssesisscewes 11,389 20, 012 11, 004 | $35, 213 8, 982 $19, 754 
DI, IA IE PE 10, 534 22,465 | 38,485} 113, 962 34, 966 83, 744 
Pun del No9té.. oos ceo eot 703 2:080 RA o Rep ask PAP A 
CA EEA A EEEE 172 A APNEA EE E AA 
DOMO ee ee ae 7 42 34 120 40 257 
o AAA 3 ID A ne a uiia PA AA 
a AAA A A AAA err ee Te 9, 219 | 24, 258 
Newport New8........... E sb aden Max AAA 8 I. la PA aden 
e] AAA AA ia a 120 300 9, 849 31, 061 
Mempiremagog cane ah on AA 1,809 5, 033 1,543 4,191 
WORN REA A AAA AS AA A 104 209 
lii s sse t TE 40,665 | 76,287 51,400 | 154,756 64,703 | 163, 165 

FI X a mr a : 7 

1902. 1903 
Customs district | TT | 
Quantity. Value. Quantity. Value. 
| Long tons. Long tons. 
NE WORE era do Eas pEAZHRARRQEAT RAE ÉRaZAN2 dads SU AUR FR 204 $2, 227 331 2, 000 
A REA IR ad ersVE | 802 1,708. lisiarsriccralanicaiiació 
MOR A A A EEES | 19, 157 63, 772 70,87 223, 432 
STE RRA A A REN QARES SU 49, 233 152, 454 5, 006 13, 463 
PANG CCL DOTS iniciaran lirica 
¿ARAN AREAS AAA PATEAR PEA AR 
DO ee EA | 115 PA PARA 
DUO raid ini li lic AT A E ATE 
Champlaln...cesosgev ss. IT d S s 4dud« 18,876 73, 348 4,314 16, 548 
o A VETERE RR RMESEPES AAA ARA AA aeteaenaa ss 
Bumdo C AAA iier 3d UPAbARPEPRSAiT 58 251 90 285 
a i» AEE ITTF TETE T E cbs EPEE IE] AS 
VOFOT cas paaa ARA a a ERA AAA le pepe eI 
A II F AA E NL | 294, 168 80, 611 | 255, 728 
CUBA. 


As all the active iron-ore mines in the island of Cuba are situated in 
the province of Santiago de Cuba, in the southeastern section of the 
island, and are owned and operated by American companies, most of 
the ore produced is shipped to the United States. 

The Juragua Iron Company (Limited), the pioneer, made its first 
shipment in 1884, and contributed up to the close of 1903, 4,067,693 
long tons of iron ore, the total for the latter year being 155,898 tons. 
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The only other company active is the Spanish-American Iron Company, 
which commenced exporting ore in 1895 and supplied 2,244,841 tons 
to the close of 1903, of which 467,723 tons were shipped in the latter 
year. In 1892 and 1893 the Sigua Iron Company produced 20,438 tons, 
and in 1901 and 1902 the Cuban Steel Ore Company produced 41,241 
tons; but both of these operations have been abandoned. 

The total amount shipped from the island of Cuba from the year 
1884 to 1903, inclusive, was 6,374,213 long tons, of which all but 81,060 
tons were sent to the United States. 

A summary of the shipments of Cuban ore from the time of opening 
to date, which has been prepared by Mr. Josiah Monroe, of Philadel- 
phia, is of interest. 


Shipments of iron ore from mines in the province of Santiago de Cuba, 1884-1908. 


Juragua Spanish- | 
Year. colt ny rue Iron American | steel Gre | Total 
(Ltd.). | Company. pany. 

Long tons. , Long tona. | Long tons. | Long tons. | Long tons. 

1.. CNO ETAN AS AEE A 25.995... OS OE EE 25, 295 
E E EEE EE E E TAR A AOS iras 80, 716 
O AO A O des oot e tede. 112, 074 
ES TERRENCE IE TEEN A E A PEI PEEN E EEA 94, 240 
E A ETE O06 T MEER 206, 061 
IC MN seeder ee PN 260, 291 NO MH INCA 260, 291 
A Deeks 363, A AO IO 363, 842 
jBdl cn us te uma ea cr ds DOT GPs A AA ares EES 264, 262 
DOO iS pk te we on acca oon EEN ED: 335, 236 A A 341, 654 
a is d 337, 155 14:000 A A 351,175 
jM HOT A chee wees eet 156, 826 
(o ME A E A 307, 503 |............ 74,991 |............ 382, 494 
A LR 298,885 |... 2. eee ee 114, 10 |............ 412, 996 
LAM a248,250 |.... eee eee b206,029 |............ 454, 285 
Pots RERO S EEEE EET T 83,696 |......LLuL.. 84,643 |...LLLLuus.. 168, 389 
1899..... ccce eene ETUR ^^ 3478... eoe 215,406 |............ 377, 189 
A cee naan ured a0, 154, 871 | AAN 292,001 '............ 446, 872 
LT T) RE RR PNE E TS 199,764 .. ......... c 3:4, 833 17,651 552, 248 
E A Se PEER? AEs Soe E LEE 221,039 COMER, 455, 105 23, 590 699, 734 
1503... cien O O 155,898 ............ 1467, 723 |...... Lese. 623, 621 
Total O aa 4, 067, 693 ' 20,438 | 2,244,841 | 41,241 | 6,374,218 


a Of this quantity, 5,932 tons were sent to Pictou, Nova Scotia. 
b Of this quantity, 51,537 tons were sent to foreign ports. 
c Of this quantity, 12,691 tons were sent to foreign ports. 
ad Of this quantity, 10,900 tons were sent to foreign ports. 


Total...... 81,060 tons sent to foreign ports. 


STATISTICS OF THE AMERICAN TRON TRADE FOR 1903. 


By James M. Swank, 
General Manager of the American Iron und Steel Association. 


BRIEF REVIEW OF THE IRON TRADE IN 1903 AND 1904. 


The prosperity which characterized the iron trade of the United 
Stutes from the beginning of 1899 to 1902 and throughout the early 
part of 1903, as noticed in previous reports, was suddenly checked 
about the middle of the last year by a sharp reaction in the stock mar- 
ket, which caused a decline in the demand for iron and steel and a 
consequent decline in prices. Production in the first half of the year 
had been on a large scale, fairly comparable with any half year since 
the beginning of the boom of 1899, and prices had been as a whole 
satisfactory, but in the last half of the year both production and prices 
declined rapidly. Soon after the beginning of the year 1904, however, 
there was a revival of activity in production, but prices did not rally. 
April and May, 1904, were especially active months, but with slight 
increase in prices. June and July were characterized by a sluggish 
demand. August, September, and October were again active months. 
Prices, except in some special products and for special reasons, have 
been remarkably uniform all through 1904. In September and Octo- 
ber there was a distinct revival of confidence and hopefulness in the 
iron trade, and as this report is written, in the latter part of October, 
there are few signs of the reaction which began a little more thana 
year ago. The prices of pig iron have advanced in October. The 
stock market has recovered its buoyancy, and this recovery has been a 
leading cause of the revival of the iron trade. Details of production 
and prices and of imports and exports for 1903 and immediately pre- 
ceding years will be found in succeeding pages. Some prices for the 
first ten months of 1904 have been added. 
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GENERAL STATISTICAL SUMMARY. 


The following table gives the shipments in 1902 and 1903 of Lake 
Superior iron ore, the shipments of coke and of anthracite coal, the 
total production of iron ore, coal, and coke, and of all iron and steel, 
the imports and exports of iron and steel, etec.: 


Summary of iron, steel, etc., statistics for the United States for 1902 and 1908. 


[Long tons, except for coke and nails. ] 


Article. - | 1902. ' | 1903. 
Shipments of iron ore from Lake Superior .......................... uuu. 27,571, 121 24, 289, 878 
Total production: of Iron Ore... au oecoeao abe Eee a NRI Rit x a dan 85, 554, 135 35, 019, 308 
Shipments of Pennsylvania anthracite coal.................. c ccce sees. 31, 200, 590 59, 362, 831 
Total production of all kinds of coal..................... seu. ls TIEN 269, 277,178 319, 068, 229 
Total production of coke .......................... ee esee eee short tons.. 25, 101, 730 25, 262, 360 
Shipments of Connellsville coke. 2.0.0.0... ccc cece ee cece eee eee eee do.... 14, 138, 740 | 13, 345, 230 
Shipments of Pocahontas Flat Top coke........... co.cc ee eee ee eee do....| 1,191,436 1, 693, 403 
Production of pig iron, including spiegeleisen and ferromanganese ...... 17, 821, 307 18, 009, 252 
Production of spiegeleisen and ferromanganese ..................... Lees. 212, 981 192, 661 
Production of Bessemer steel ingots and castings......................... 9, 138, 363 8,592, 8:29 
Production of open-hearth steel ingots and castings ...................... 5, 687, 7:29 5, 829, 911 
Production of all kinds of steel. ........o.oooooocoonncroncorcnoronccnnnr noo | 14,947,250 14,534, 978 
Production of structural shapes, not including plates..................... 1, 300, 326 1, 095, 813 
Production of plates and sheets, except nail plate........................ 2, 665, 409 2,599, 665 
Production of all rolled iron and steel, except rails....................... 10, 996, 183 10, 215, 229 
Production of Bessemer steel rails........................ cele eee eene. 2,935,292 | 2, 946, 756 
Production of all kinds of rails.................. cc e cesse cence ntn 2, 947,938 | 2,992, 477 
Production of iron and steel wire rods ..........................eeeeeeeeee 1, 574, 293 1,503, 455 
Production of all rolled iron and steel, including rails.................... 13, 944, 116 13, 207, 697 
Production of iron and steel cut nails................ kegs of 100 pounds.. 1, 633, 762 1,435, 893 
Production of iron and steel wire nails............................. do.... 10, 982, 246 9, 631, 661 
Imports of İron OTe nai A dhe eee Se eee eee ee 1, 165, 470 980, 440 
Exports ol ITOB Ore sses ouse ier seh A A 88, 445 80, 611 
Imports of iron and steel ...... 0... cee ce ee eee ccc cece o value..| $41, 468, 826 241, 255, 864 
Exports of iron and steel 2.0... 2c ce cc eee cece ee eee do....| $97, 892, 036 £49, 035, 865 


| 


The shipments of Lake Superior iron ore in 1903 were 3,281,243 
tons less than in 1902, but the country's total production of iron ore 
in 1903 was only 534,827 tons less than in 1902. The shipments of 
Connellsville coke iñ 1903 declined 793,510 short tons as compared 
with 1909. The shipments of Pocahontas Flat Top coke increased 
501,967 short tons as compared with 1902. The total production of 
coke in 1903 was 139,370 short tons less than in 1902. The shipments 
of Pennsylvania anthracite coal in 1903 increased 28,161,941 long tons 
over the shipments of the strike year 1902. The production of all 
kinds of coal in 1903 increased 49,791,051 long tons over 1909. 

The production of all kinds of pig iron increased 187,945 long tons 
in 1903 over 1902, but the production of spiegeleisen and ferroman- 
ganese decreased 20,320 tons. The production of Bessemer steel 
decreased 545,534 long tons; open-hearth steel increased 142,182 tons; 
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all kinds of steel decreased 412,272 tons; structural shapes decreased 
204,513 tons, and plates and sheets 65,744 tons; Bessemer steel rails 
increased 11,364 tons, and all kinds of rails 44,544 tons; iron and steel 
wire rods decreased 70,838 tons; iron and steel cut nails, 197,869 kegs; 
iron and steel wire nails, 1,350,585 kegs, and all kinds of rolled iron 
and steel, 736,419 long tons. 

Our imports and exports of iron and steel in 1903 corresponded 
closely with the imports and exports in 1902. The imports in 1903 
amounted in value to $41,255,864, against $11,468,826 in 1902, and the 
exports in 1903 amounted to $99,035,865, against $97,892,036 in 1902. 
The imports in 1903 were, of course, largely in response to orders 
sent abroad before the reaction of that year. In the year 1904 the 
imports will be much less than in 1903 and the exports will be much 
greater. 

IMPORTS OF IRON AND STEEL. 


The following table, compiled from statistics obtained from the 
Bureau of Statistics of the Department of Commerce and Labor, gives 
the quantities and values of our imports of iron and steel and manu- 
factures thereof in the calendar years 1902 and 1903: 


Imports of iron and steel into the United States in 1902 and 1908. 


1902. 1903. 
Article. 
| Quantity. Value. Quantity. Value. 
Long tons. Long tons. 

Pig iron, spiegeleisen, and ferromanganese ........ 619, 354 | $10, 930, 831 599, 574 | $11, 173, 302 
Scrap iron and semp steel.......................... 109, 510 1,606, 720 82, 921 1, 273, 941 
BST iDN a a 28, 844 1, 286, 238 43, 393 1, 904, 469 
Iron and steel railS.........oooooooooommooommm<..... 63, 522 1,576, 679 95, 555 2, 159, 278 
Hoop, band, and scroll iron or steel................ 3, 362 131, 052 1,525 74, 898 
Steel ingots, billets, blooms, etc.................... 289, 318 7, 943, 818 261, 570 7, 331, 299 
Sheet, plate, and taggers iron or steel.............. 7,156 545, 739 11,557 540, 272 
Building forms and all other structural shapes, 

fitted Tor Use. ie inc tue psi Ae eese A MEIN E A Qe qa 8, 865 256, 265 
Tin plates Per SS 60,115 4,023, 421 47, 360 2, 999, 252 
Wire rods, of iron or steel .......................... 21,382 1, 033, 074 20, 836 1,028, 977 
Wire and wire rope, of fron or steel ................ 3, 469 606, 724 5,018 728, 430 
AD o A AS 203 29, 746 250 85, 378 
(toni) TN 576 55, 456 373 62, 481 
CUllery pe CUPIT RES 1,672,054 |............ 1, 903, 895 
Files, file blanks, rasps, and MoatS........oooocorocoloncnnnrn..... 80,280 las da 82, 939 
¡A O A i ERI DE ae 953, POL ries 687,917 
Shotgun barrels, in single tubes................LLuL] ee seee eee 203,882 |... 2. con. 198, 126 
Machinery ecce eov os deo ER REUS RE Rees P ea aaa raada 4,230,708 |............ 3,927,165 
A A A 417,429 es 466, 294 
A A A ees 4,076,174 |............ 4, 421, 291 

o A A Ae 1,206, 811 | 


41, 168, 826 | 1,178,797 41, 255, 864 


Of the pig iron imported in recent years a large part was spiegel- 
eisen and ferromanganese, but in 1902 and 1903 there was a great 
increase in the imports of foundry and Bessemer pig iron. 
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IMPORTS FOR CONSUMPTION OF FERROMANGANESE, 
SPIEGELEISEN, AND FERROSILICON. 


The Bureau of Statistics of the Department of Commerce and Labor 
furnishes the following statistics of the imports of ferromanganese, 
spiegeleisen, and ferrosilicon which were entered for consumption in 
the calendar years 1901, 1902, and 1903. These imports are included 
in the statistics of imports of pig iron, spiegeleisen, a 
and ferrosilicon given in the preceding table. 


Imports of ferromanganese, spiegeleisen, and ferrosilicon into the United Slates in 1901, 
1902, and 1908. 


1901. 1902. 1903. 
Article ai NU IE CES de 
Quantity. Value. Quantity. | Value. iad Value. 
Long tons. Long tons. | ane tona. 
Ferromanganese............. 20, 751 $870, 828 50, 388 | $1,818,036 41,518 | $1,699, 666 
Spiegeleisen ................. 26, 8:27 677, 246 62,813 | 1,473,853 122, 016 2,709, 317 
Ferrosilicon.................. 822 21, 224 15, 944 862, 110 14, 880 379, 900 


IMPORTS OF TIN PLATES SINCE 1872. 


The following table gives the quantities and foreign values of our 


imports of tin plates in the calendar years 1872 to 1903. The decline 
in imports since 1891 is & result of the tariff of 1890. "The domestic 
consumption of tin plates and terne plates has greatly increased in late 


years. 


Imports of tin plates into the United States, 1872-1903. 


Year. u Quantity. Value. Year. Quantity. | Value. 
ME Long tons. Long tone. | 
IBT. eee ceceeeceeeeeeee: | — 85,629 | $13,893,450 | 1888... eee eee 295, 238 | $19, 762, 961 
14, 240, 868 |! 1889 .................... 331,311 , 21. 726, 707 


Y AOI NETTE | 97,177 


o RETE | 79,778 | 13,057,658 | 1890 ..... LLL sues 329,435 | 23, 670, 158 
E IA eae ace 91,054 | 12,098,885 || 1891 .................-.- 327, 882 25, 900, 305 
ETT NUN RR 89, 946 9,416, 816 || 1892 ................--- 268, 472 17, 102, 487 
DST ie esa sehen essere 112,479 | 10,679,028 | 1898... css crecen 253, 155 15, 559, 423 
esla ho ud 107, 864 9,069,967 | 1894.00.00... cece eee ee 215, 068 12, 053, 167 
irr eee ee SERM 154,250 | 13,227,659 | E ee ee eS 219,545 11, 482, 380 
o ee ere. 158,049 | 16,475,110 | 1896.............2.0000- 119, 171 6, 140, 161 
Plis eee ee 183,005 | 14, 886, 907 | Lr nm 83, 851 4,366, 828 
1 NES RONDE 213,987 | 17,975,161 | 1898 ..........ssseeee es. 66, 775 3, 311, 658 
rt oa 221,233 | 18,156,773 | 1899 .....oooocccccccccoo. 58,915! 3,738,567 
| MR PEE 216,181 | — 16,855,650 || 1900 ......... Lesen 60,386; 4,617,813 
WOR EN ot oh 228,596 | 15,991,152 | 1901 .......-...0ee eee eee 7,398 5, 294, 789 
V MOREM 257,822 | 17,501,976 | lU LO cre Um. 60, 115 4, 023, 421 
ERR NERIS 283,836 | 18,699,145 | 1903 Gus Cees ote 


47,360 | 2, 999, 252 
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EXPORTS OF IRON AND STEEL. 


As reported by the Bureau of Statistics of the Department of Com- 
merce and Labor, the domestic exports of iron and steel in the calendar 
years 1902 and 1903 were as follows: 


Exports of iron and steel in 1902 and 1903. 


1902, 1903, 
Article. SSS MEAR RETA 
Quantity. Value. Quantity. Value. 
Long tons Long tons 
Pig TOM a BR ERES US 27,487 $502, 947 20, 379 $384, 334 
Scrap and old odes E oer a vx a NE ERR e ARE URS 9, 411 149, 013 8,034 117,972 
BaritOH i. ei oda Ro RE REPERI EVE es 22, 249 869, 519 19, 380 796, 631 
Steel bars or rods other than wire rods............. 9, 300 608, 144 17,802 : 929, 915 
Steel wire TOOS. cocos aia ti eines eee 24,613 831, 067 22, 449 713, 718 
¡AA E UE ous 211 4, 639 181 8, 808 
Steel Tall a 4E cowie ones AN A ees 67,455 1, 902, 396 30, 656 937,779 
Billets, ingots, and blooms.............. ie 2, 409 74, 938 5, 445 141, 924 
Hoop, band, and scroll............................. 1,674 82, 322 2,141 101, 839 
Iron sheets and plates.............................. 3, 434 229, 887 4,782 273, 618 
Steel sheets and plates ............................. 14, 866 725, 547 18,312 657,713 
Tin plates and terne plates......................... 1,566 143, 691 292 28, 481 
Structural iron and steel ........................... 53, 859 2, 828, 460 30, 641 1,788, 556 
O a cudice CUL E 97, 843 5, 140, 702 108, 521 5, 628, 726 
Cut nails and spikes................................ 7,198 339, 227 8, 890 424, 985 
Wire nails and spikes .............................. 26, 580 1, 181, 140 31, 453 1, 410, 1065 
All other, including tacks.......................... 2,244 275, 628 2,321 288, 395 
CAT wheels  ousecevec REED eee Sees number.. 21,714 141, 969 18, 966 136, 569 
Castings, not elsewhere specified...................]............ 1,685, 660 |............ 1, 765, 901 
CUT Ore EEUU MM 282, 454 |............ 389, 837 
Firearms O A A euer ume 976,967 |............ 1, 206, 951 
Cash registers .....ooooommooomomormmomoos. number.. 14,018 1, 220, 791 20, 260 1, 825, 503 
Locks, hinges, elo es ok cca ae eek ek A 7,044,875 |............ 6, 986, 357 
SAW nc iris ria Mitre 345,895 | ........... 495, 729 
Tools, not elsewhere specified ......................|...... Leere. 3,930,495 |............ 4, 658, 972 
Electrical maclilnery.......cseeee ee ece eer alce 5,937,613 |............ 5,104, 502 
Laundry machinery Lohan ls 519,065 |............ 552, 291 
Metal-working machinery .........................]... eese eee 2,863,709 |....... LL... 3, 316, 088 
Printing presses, and parts of... 2.00.00... cc eee cee elec cece cence 843,613 |............ 1, 143, 122 
Pumps and pumping machinery .............seeeee lees eene 2,516,300 ,............ ' 2,729, 288 
Sewing machines............000cceeecececeeececcees uo coe Sie 4,606,794 lo | 8, 340, 474 
Shoemaking machínery.........oooooooooommmooo... | RT T88, BTT de veia 834,995 . 
Fire enginos. oo dioses rh ERERRGS number.. 11 23, 608 8 16, 657 
Locomotive engines .......oooooooocmocommo... do.... DE 3, 966, 007 287 3, 099, 621 
Stationary engiNesS.......oooooooooororomomo.. do... | 1,280 672, 957 1, 730 714, 508 
Parts of enginesand boilers.................... ccc eene 2,432,098 |............ 2, 273, 834 
Typewriting machines, and parts of................ A | 3,575,909 |............ 4,537, 396 
Wood-working machinerya ........................ | A obs sss cust aute Fai a eee 859, 338 
All other machinery............ eese sere | SNC | 20,930,519 |............ | 20,068,810 
Pipes and DUE: coole quere ULP gu Ru. EEERR UNE 5,107, 1883 AA 5,919, 340 
SILICON a cutee wanes NEST number.. 2,930 162, 043 3,740 209, 544 
Scales and balances .......oooooooooomccrcrrcccccc ro loc 506,877 ............ | 762, 305 
Stoves, ranges, and parts of ........................ PROCHE 868, 605 WEE | 981, 475 
All other manufactures .........s ssec seen nennen nen 10,052, 706 i. ..... Lus. 9,073, 059 
TOA NND E RU MR AREE 372,399 | 97,592,036 | — 320,079 99,035,865 
Agricultural implements, additional...............1............ 17,981,597 E is j 22,951,805 
TROT A a A LR aq M ne EAT | 88, 415 294, 168 80,611 , 200, 728 
s i 


a Included in “All other machinery, ctce.," prior to July 1, 1903, 
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EXPORTS OF AGRICULTURAL IMPLEMENTS. 


The exports of agricultural implements, not separated in the fore- 
going table, amounted in the calendar year 1903 to $22,951,805, 
against $17,981,597 in 1902, $16,714,308 in 1901, $15,979,909 in 1900, 
$13,594,524 in 1899, $9,073,384 in 1898, and $5,302,807 in 1897. 


IMPORTS AND EXPORTS OF IRON AND STEEL SINCE 1872. 


The following tuble, compiled from the reports of the Bureau of 
Statistics of the Department of Commerce and Labor, shows the for- 
eign value of the imports of iron and steel and manufactures thereof 
in the calendar years from 1872 to 1903, including tin plates; also the 
value of the exports of iron and steel and manufactures thereof, except 
farm implements, in the same years: 


Value of imports and exports of tron and steel into the United States, 1872-1903. 


Exports. | Yea r. 


Year. Imports. Imports. Exports. 

IT EE ex $75,617,677 | $12, 595,539 | 188 .................. $42, 311, 689 $19, 578, 489 
It la EN 60, 005, 538 14,173,772 || 1889.................. 42, 027, 742 23, 712, 814 
e MO 37, 652,192 17,312,239 || 1890... eoi 44, 540, 413 27, 000, 134 
ID ri 27, 363, 101 17,976,833 || 1891 .................. 41, 983, 626 30, 736, 507 
A ieee 20, 016, 603 13, 647, 764 || 1892 .................. 33, 882, 447 27, 900, 862 
AA 19, 874, 399 18,549, 922 || 1893 ..........ooo.oo... 29, 656, 539 30, 159, 363 
j.p] SO M E 18, 018, 010 15,101,899 || 1894 .................. 20, 843,576 29, 943, 729 
Lr emp 83, 331, 569 14,223,646 || 1895 .................. 25, 772, 136 35, 071, 563 
IBSO oin PEDES 80, 443, 362 15,156,703 || 1896 .................. 19, 506, 587 48, 670, 218 
e | ree prec FER 61, 555, 077 15,216,121 || 1897 o rr oe Eee 13, 835, 950 62, 737,250 
TRS See A 67, 075, 125 22, 348, 834 || 1898 .................- 12, 474, 572 82,771,550 
IMSS M —Á 47, 506, 396 22, 716,040 || 1899 .................. 15, 800, 579 105, 690, 047 
IBH: 37,078, 122 19,290,895 || 1900 .................. 20, 443, 911 129, 633, 480 
A O 31,144,552 | 16,622,511 || 1901 .................. 20, 395, 015 102,534, 575 
IRO Sas ree beret Be 41, 630, 779 14, 865, 087 | 1902 .................. 41, 468, 826 97, 892, 036 
RS a tte eate 56, 420, 607 16, 235, 922 || 1908 .................. 41, 255, 864 


99, 035, 865 


IMPORTS OF IRON AND STEEL INTO THE UNITED STATES 
SINCE 1884. 


In the following table the total weight of imported iron and steel, 


including tin plates, is given for the last twenty years. 


In none of the 


years, however, is the weight of machinery, hardware, cutlery, fire- 
arms, and similar manufactured products included. 


Imports of iron and steel into the United States, 1884-1908. 
[Long tons. ] 


—  ———— -— 


Year | Quantity. | Year. 
| 
TESA ios oso 651,696 , 1891................. 
Iosis 578,478 || 1892............ 
I8SD uote fae cea ces 1,098,565 |! 1893................. 
1881 A E 1, 783, 256 | o A 
1883 A 914, 940 || 1895............ 
1889... 29 tse ies 748,550 || 1896...........- 
|i unit sa 665, 771 || 1897. ........... 


Quantity. 


Year 
557,882 | 1898................ 
POE 494, 468 || 1899................ 
438, 495 || 1900................ 
e 309, 249 || 1901................ 
Sans 378, 208 | 1902................ 
cd: 265,500 | 1908................ 


157, 834 


| Quantity. 


i 


| 


144, 385 


173, 220 
209, 955 
221, 292 

1, 206, 811 

1,178, 797 
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PRODUCTION OF IRON ORE IN 1902 AND 1903. 


The following table, compiled from statistics obtained by Mr. John 
Birkinbine for the United States Geological Survey, gives the 
production of iron ore in 1902 and 1903, by States: 


Production of iron ore in the United States in 1902 and 1908, by States. 


State or Territory. | 1902. 1903. 


: Long tone. | Long tons. 


MINERA UD pr "perm 15,137,650 | 15,371,396 
Michigan cS 11,135,215 | 10,600,330 
FAC VD TH PR —"-—-—————eT TI 3, 574, 474 3, 684, 960 
TOO EOS s oco da cul 874, 542 852, 704 
Virginia and West Virginia...................... T TIC 987, 958 801, 161 
Wisconsin PTT ————————— z 783, 996 675, 058 
POE IVANA a ae hes ee den erue ick | 822, 932 644, 599 
NeW VO cT clase 555, 321 540, 460 
AO A Ker RUE a E RB MESE EAS | 441,879 484, 796 
COTA as ná 443, 452 
North Carolina A det ase ennui Sceaiak s eU DU RE SONO | 75, 252 
Montana, Nevada, New Mexico, Utah, and Wyoming......................... | 362, 034 392, 242 
COLA O ii A deca |! 293,297 252, 909 
MIBIQUEL. ^ ooo A tat bts xeu paa Oben ate Gees a Cui | 66, 308 63, 380 
TEXAS A a tet cose eee rie eh O 6, 516 34, 060 
Kentucky d Mr ——————Á——— Á— A 71,006 32, 227 
Connecticut, Massachusetts, and Vermont .................ceeeeee e eee rre 29, 093 80, 729 
ODIO PvE ——Ó— € 22, 657 29, 688 
Maryland ooo va La re ocean A e iue n E EUM EL EE 24,367 | 9, 920 

Totale ys midi ses ETT 35, 554,135 | 35,019, 808 


The production of iron ore in any given year must not be confounded 
with the shipments of iron ore in that year. 


PRODUCTION OF IRON ORE SINCE 1870. 


Previous to 1870 statistics of the production of iron ore in the 
United States are incomplete. The figures in the following table for 
1870 and 1880 are for the census years ending on May 31. For 
1889 (also the census year) and all subsequent years they are for cal- 
endar years. The iron-ore statistics for all years subsequent to 1889 
have been compiled by Mr. Birkinbine for the United States Geo- 
logical Survey. 


Production of iron ore in the United States since 1870. 


[Long ton:.] 

Year. | Quantity. Year. Quantity. | Year. Quantity. 
IBI ds ' 8,081,891 | 1898................. | 11,587,629 | 1899................. 24, 683, 178 
A A ' 7,120,862 | 1804................. 11,879,679 | 1900................. 27,558, 161 
j[.. AAA 14, 518, 041 | 1895... nose tede 15,967,614 | 1901................. 28, 887, 479 
1990. cosi n ee rres 16, 086,043 | 1896................. 16, 005, 449 | 1902................. 35, 554, 185 
WO vic esee res 14,591, 178 | 1897................. 17,618,046 | 1908................. 85, 019, 308 
MED EEE i nose Sco 16,296,666 | 1898................. 19, 433, 716 | 
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LAKE SUPERIOR IRON-ORE SHIPMENTS. 


The Iron Trade Review gives full details of the shipments of iron 
ore from the Lake Superior region in 1903 and in preceding years. 
The total shipments by water and by all-rail routes in 1903 amounted 
to 24,289,878 long tons, against 27,571,121 tons in 1902, a decrease of 
3,281,243 tons, or almost 12 per cent. The shipments in 1903 from 
the Helen mine on the Canadian side, 203,419 tons, are not included. 
Of these shipments 170,672 tons were shipped to Lake Erie ports in 
the United States. 

The following tables give the shipments in long tons of Lake Supe- 
rior iron ore in the last four years by ranges and by ports and all-rail. 
The figures include all shipments to local furnaces. 


Shipments of Lake Superior iron ore, 1900-1903, by ranges and by ports. 


[Long tons. ] 
1900 1901 | 1902 1903 
RANGE. | 

Marquette range cicoocarcocic nia 3,457,522 | 3,245,346 , 3,86%, 025 3, 040, 245 
Menominee TANKRe.......ooooocnocnonaconconocnanononono. 3,261,221 | 3,619,083 | 4,612,509 3, 749, 567 
Gogebic range. ........ cc. cece cece ee ee renes 2,875,295 | 2,938,155 ' 3,663, 484 2, 912, 912 
Vermilion range 1.2 e eosvevs sux a ErRezaeex a sek 1,655,820 | 1,786,063 | 2,081,263 1,676, 699 
Mesabl TAN G6 o.. 5.052 selene s e ape ro ee DR Ere codes 7,609,535 | 9,004,890 | 13, 342, 840 12, 892, 512 
Tron Ridge IA A A ups ri wet. sudes 17,913 

TOA cs exes a saat eee 19, 059, 393 | 20, 593,537 | 27,571, 121 24, 289, 878 

PORT 

ESCAVADA ess foe eat cee cea eta A ARA 3, 486, 734 | 4,022,668 ¡ 6, 413,704 4,277, 561 
Marquette iS ie oe REN 2, 661, 861 2,354,284 | 2,595,010 2, 007, 346 
Alida TET TE a aS 2,633,687 | 2,886,252 | 3,553, 919 2, 823, 119 
Two THBa8EPDOIN a RR RR tas 4,007,294 | 5,018,197 | 5,605, 185 5, 120, 656 
Cidones dotan 418, 854 117, 089 92,375 85, 816 
Superior ae eare siete ade d cp tos idest: | 1,522,899 | 2,821,077 | 4,180,568 | 3,978,579 
DUO cb ee een hs EE X EVE i, 3,888,986 | 3,437,955 | 5, 598, 408 b, 356, 173 
PO. o na pP T—————— — Ea 489, 078 436, 015 531,952 640, 328 

TOA 19, 059, 393 | 20, 593,537 | 27,571, 121 21, 289, 578 


The Marquette range is wholly in Michigan, the Menominee and the 
Gogebic ranges are partly in Michigan and partly in Wisconsin, and 
the Vermilion and the Mesabi ranges are in Minnesota. The 17,913 
tons of iron ore shipped in 1903 from the Iron Ridge mine, at Iron 
Ridge, Dodge County, Wis., can not strictly be credited to the Lake 
Superior region, Dodge County being in the southern part of Wis- 
consin. Prior to 1903 this mine was never included in Lake Superior 
statistics. The newly developed Baraboo iron ore field is in the adjoin- 
ing counties of Sauk and Columbia. The production of the Baraboo 
district in 1903 was a little less than 19,000 tons, but no ore was 
shipped. Shipments from this district began in 1904. 
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SHIPMENTS OF IRON ORE FROM NEW JERSEY MINES. 


The shipments of iron ore from the mines in New Jersey were as 
follows from 1892 to 1903, inclusive: 


Shipments of iron ore from New Jersey mines, 1892-1908. 


[Long tons.] 
Year. Quantity. | Year. Quantity. | Year. Quantity. 
1892s ods ie Els d Rmus 469, 236 || 1896................. 262,070 || 1900................. 339, 914 
ji ——— 328,028 || 1897................. 239,634 || 1901................. 419, 762 
1894... eres 277,483 || 1898................. 269,771 || 1902...... basta oe 399, 984 


1895. c rode eX us 285, 417 | 1899 AA 300, 758 || 1WB.....oooooooooo.. 472, 490 


SHIPMENTS OF IRON ORE FROM THE CORNWALL MINES. 


The following table shows the shipments of iron ore, in long tons, 
by the Cornwall mines in Pennsylvania, from 1892 to 1903, inclusive: 


Shipments of iron ore from Cornwall mines, 1892-1908. 
[Long tons.] 


| 


Year. Quantity. | Year. | Quantity. | Year. | Quantity. 
(O Loop URGES 634, 714 | A 463,059 || 1900................. | 558, 713 
E e Loss x peu e aU 439, 705 || 1897................. 419,878 || 1901................. 747,012 
A 371,710 || 1898................. 584,342 || 1902................. 594, 177 
1895 2 2ece ce REY 614,598 || 1899................. 763,152 || 1903................. 401, 469 


SHIPMENTS OF IRON ORE FROM LEADING DISTRICTS. 


The shipments of iron ore from some of the leading iron-ore districts 
of the country in the last three years were as follows: 


Shipments of iron ore from some leading iron-ore districts in 1901, 1902, and 1908. 
[Long tons.] 


District. 1901. | 1902. | 1903. 

Lake Superior mines of Michigan and Wisconsin ................. 9, 802, 584 | 12,144,018 | a 9, 720, 637 
Vermilion and Mesabi mines of Minnesota .................. eese 10, 790, 953 | 15,427, 108 | 14,569, 241 
Missouri mines voie opi Rib E REIS EAE APT S 94, 374 65, 645 57,477 
Comwall mines, Pennsylvania......................... —— 747,012 594, 177 401, 469 
New Jersey mines .............. cc cece ccc cccccccccccccccceecccceces 419, 762 399, 984 472, 490 
Chateaugay mines, on Lake Champlain .......................... 70, 025 83, 688 65, 707 
Port Henry AAA oL UE RR VE AA 167, 642 365, 437 373, 565 
Salisbury region, Connecticut...................eeeeeeeee eee eene 19, 472 23, 276 24, 255 
Alleghany County, VA ................-seeesee eee e eher 212, 690 199, 690 196, 126 
Cranberry mines, North Carolina ......................... eese eee 180 80, 810 60, 108 
Tennessee Coal, Iron, and Railroad Co.'s Inman mines in Ten- 

NESE c.i ot sets Wn VAL V ob ER eae scrote DE I dui mE 26, 804 4, 948 24, 347 
The same company's mines in Alabama ..................- eese 1,415, 728 | 1,276, 969 1, 302, 207 
Calhoun, Etowah, and Shelby counties, Ala ................. sees 202, 095 422, 745 240, 227 

Total of the above districta......... plas | 23, 968, 816 | 31,038,490 | 27,507, 856 


a Includes 17,918 tons of iron ore shipped from the Iron Ridge mine, in Wisconsin, 
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SHIPMENTS OF IRON ORE FROM CUBA. 


In the calendar year 1903 only two companies shipped iron ore from 
Cuba, namely, the Juragua Iron Company (Limited) and the Spanish- 
American Iron Company, the shipments by the Juragua Company 
amounting to 157,230 long tons and the shipments by the Spanish- 
American Company amounting to 467,628 tons: total, 624,858 tons. 
Of the total shipments by the Spanish-American Company 456,826 tons 
were sent to the United States and 10,802 tons to England. All the 
shipments of the Juragua Company were made to the United States. 

The total shipments of iron ore by companies from Cuba to all coun- 
tries from the opening of the mines in 1884 to the close of 1903 were 
as follows, in long tons: The Juragua Iron Company (Limited) and the 
Juragua Iron Company, the latter company succeeding the former 
late in 1903, 4,069,025 tons; the Sigua Iron Company, 20,438 tons; the 
Spanish-American Iron Company, 2,244,746 tons; the Cuban Steel Ore 
Company, 41,241 tons: total shipments since 1884, 6,375,450 tons. 

With the exception of 5,932 tons of iron ore shipped by the Juragua 
Iron Company (Limited) in 1897 to Pictou, Nova Scotia, and 51,537 
tons shipped to foreign countries by the Spanish-American Iron Com- 
pany in 1897, 4,200 tons shipped in 1899, 12,849 tons in 1901, and 
10,802 tons in 1903, all the iron ore referred to above was shipped to 
the United States. The total shipments to foreign countries amounted 
to 85,320 tons, and the total shipments to the United States to 6,290,130 
tons. 

IMPORTS OF IRON ORE IN 1901, 1902, AND 1903. 


The following table, furnished by the Bureau of Statistics of the 
Department of Commerce and Labor, gives the quantities and value of 
iron ore imported into the United States in the calendar years 1901, 
1902, and 1903, by customs districts: 


Imports of iron ore into United States in 1901, 1902, and 1903, by customs districts. 


1901. 1902. 1903. 
Customs district. a a De A ARA AA 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Long tons. Long tona. Long tons. 
Baltimore.................... 484, 035 $733,071 600, 711 ¡ $1, 401,326 490,920 | $1, 232, 546 
DO O 15, 865 45, 863 14, 546 39, $00 6, 940 19,759 
Philadelphia................. 298, 255 459, 698 338, 848 597, 895 308, 722 560, 880 
Puget Sound............... A 2, 875 4, 313 5,661 9, 312 525 | 789 
Vermont, eese pe co xw 48 186 18 72 760 1,190 
All Other... ed eu ry ERES 165, 872 116,142 205, 686 534,672 177,573 446, 844 


TOI. in. drid 966,950 | 1,659,273 | 1,165,470 | 2,583,077 980, 440 2, 261. 008 
| 
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The imports of iron ore in 1903 included 170,206 tons from Canada, 
valued at $425,129, received chiefly at Lake Erie ports. There were 
also imported in 1903 from Newfoundland into the customs district 
of Philadelphia 86,730 tons, valued at $86,680. 


TOTAL IMPORTS OF IRON ORE SINCE 1879. 


The following table gives the imports of iron ore into the United 
States in the calendar years 1879 to 1903, inclusive. In 1879 this 
country for the first time imported iron ore largely from Europe. 
Prior to that year such iron ore as was imported came chiefly from 
Canada, more than one-half coming from that country in 1873, 1874, 


and 1875. 
Total imports of iron ore into the United States, 1879-1903. 


[Long tons.] 


Year. Quantity. Year. | Quantity. | Yenr. Quantity. 
ETC DINNER eT 294,141 |! 1888... Lese | 587,470 || ABI cocos 489, 970 
O ARD 493, 408 f 1 O 853,573 !| IRQS... eee eee 187, 093 
| eee ae M o: aos : 1,246,830 || 1899. 22.2... 2... ee ee 674, 082 
1 ot eects: 589, 655 || 1891.......LLLusuuuu. 912, 856 || 1900 ccoo 897, 831 
1883.00. eee cece cece 490,875 | 1892.00.00. ..cecea eee E UT O 966, 950 
D eden MEL MEL A | Bon, 951 || 1902... eee 1, 165,470 
| M-—————— 390, 786 |, 1894... LLL eee eee 168,541 || 1908 occ | 980,410 
atasca 1,039,433 | 1895......... LL... |o 594,153 | 
A AE DN | 1,194,301 1896... cssc ceee G2, N06 | 

* 


IMPORTS OF MANGANESE ORE SINCE 1889. 


The following table, furnished by the Bureau of Statistics of the 
Department of Commerce and Labor, gives the imports of manganese 
ore into the United States from 1889 to 1903, inclusive: 


Imports of manganese ore into the United States, 1889-1903. 
[Long tons.] 


! 


Year. Quantity. Year. | Quantity. Yenr. | Quantity. 
o S Uo vts 4,286 || 1894................- 44,655 || 1899.00.00... eee | 188, 349 
1890. cairo des 34, 14 | 1895..........000000- 86,111 | 1900................. 256, 252 
ll casas 98,825.12 8967. e 31,489 || 1901................. | 165, 722 
A 58, 572 | st 119,961 || 1902................. 235, 576 
C.a < ONTA E 68,113 1898..........seeeess | 114,885 || 1903................. 146, 056 


The United States produces annually only a few thousand tons of 
manganese ore, but most of the iron ores of the United States contain 
varying percentages of manganese. 
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AVERAGE MONTHLY PRICES OF IRON AND STEEL. 


MINERAL RESOURCES. 


In the following table are given the average monthly prices of lead- 
ing articles of iron and steel in Pennsylvania in 1901, 1902, and 1903, 
and in the first ten months of 1904. The prices named are per long 
ton, except for bar iron, which is quoted by the 100 pounds from store 
at Philadelphia and from mills at Pittsburg, and for steel bars by the 
100 pounds at Pittsburg mills: 


Average monthly prices of iron and steel in Pennsylvania from January 1, 1901, to October 20, 


Year and 
month. 


1904, inclusive. 


ig iron, 
at Pittsburg. 


Beesemer 


Steel rails, at mills, 
ín Pennsylvania. 


| 


Steel billets, at mills, 
at Pittsburg. 
Best refined bar iron, | 


from store, Phila- 
Best refined bar iron, | 


delphia. 


at mills, Pittsburg. 


Bar steel, at mills, | 


at Pittsburg. 


— | ee 


Per long | Per long | Per long | Per 100 | Per 100 | Per 100 


January .... 


September.. 
October .... 
November.. 
December .. 


1902. 
January .... 
February... 


September.. 
October .... 
November.. 
December .. 


1903. 


January .... 


3 E £ d% 
sa | 3 | £8 | Sz 
Hg |e |e 
23 | Se | Ri |5 
£8 lage | SÈ | Sop 
Ea 24 | Be E 5 
3 one £ 822 
o Z, © © 
Per long | Per long | Per long | Per long 
ton. ton. ton. ton. 
$18.00 | $16.05 | $14.50 | $13.25 
18.25 | 16.00 | 14.19 | 13.56 
18.37 | 16.00 | 14.00] 14.62 
19.50 | 16.00 | 14.37] 14.56 
19.50 | 16.00 | 14.30 | 14.62 
19.12 | 16.00 | 14.06] 14.15 
19.00 | 15.87 | 18.87 | 14.00 
19.00 | 16.50 | 18.75] 13.87 
18.50 | 15.50 | 18.75] 13.81 
19.90 | 15.50 | 13.75 | 14.10 
21.25 | 15.75 | 18.94| 14.69 
21.50 | 16.25| 14.44 | 15.12 
21.80 | 17.55| 15.65 | 16.00 
21.25 | 18.37 | 16.62 | 16.37 
23.00 | 19.44] 17.75| 17.4 
25.25 | 20.87 | 18.19 | 18.56 
25.00 | 2100| 18:35| 19.75 
24.50| 2287 | 19.44| 20.06 
24.70 | 24.20| 20.80| 21.00 
24.00| 24.50| 21.00] 20.69 
24.25 | 24.50| 20.50| 20.81 
24.80| 24.45| 20.25| 21.60 
24.25 | 24.87| 20.94| 21.06 
23.62 | 24.20| 20.90| 20.55 
23.50| 24.00| 20.50| 20.50 
23.75 | 23.75 | 20.00| 20.50 
24.50| 23.50| 19.50] 20.87 
24.90 | 22.70| 19.10| 20.45 
24.50 | 21.97 | 18.62] 19.87 
23.50 | 20.62] 18.00] 18.87 
22.00} 19.00] 17.50] 17.90 
19.37 | 18.00] 15.81 | 16.04 
18.75 | 17501 14.94] 15.25 


ton. ton. ton. |pounds 
$13.43 | $26.00 | $19.75 | $1.75 
14.60 | 26.00] 20.81 | 1.75 
16.87 | 26.00 | 22.87 | 1.76 | 
16.94 | 26.00 | 24.00 | 1.85 
16.70 | 28.00 | 24.00 | 1.85 
16.00 | 28.00 | 24.87 | 1.85 
16.00 | 28.00 | 24,00 | 1.85 | 
16.00 | 28.00 | 24.20 | 1.85. 
16.00 | 28.00 | 24.87 | 1.85. 
16.00 | 28.00 | 26.70| 1.90 
16.81 | 28.00 | 27.00 | 1.90 
16.37 | 28.00 | 27.50! 1.90 
| 
16.70 | 28.00| 27.60; 1.90 
16.94 | 28.00 | 29.37} 2.00 
17.37 | 28.00 | 31.25| 2.10 
18.75 | 28.00 | 31.50 | 2.10 
20.75 | 28.00 | 32.20 | 2.10 
21.56 | 28.00 | 32.37| 2.20 
21.60 | 28.00 | 31.75| 2.20. 
22.19 | 28.00 | 81.75| 2.20 
22.50 | 28.00 | 31.00 | 2.20 
23.00 | 28.00 | 30.40] 2.20 
23.81 | 28.00 | 28.50] 2.20 
22.92 | 28.00) 29.20} 2.20 
22.85 | 28.00) 29.60 | 2.20 
21.91 | 28,00 | 30.00 | 2.20 | 
21.85 | 28.00 | 30.62 | 2.20 
21.28 | 28,00 | 30.20 | 2.20 | 
20.01 | 28.00 | 30.25| 2.16: 
19.72 | 28,00 | 28.87 | 2.08 
18.93 | 28,00 | 27.40 | 2.01 
18.35 | 28.00 | 27.00 | 1.98 
17.22 | 28.001 27.00| 1.81 


$1.75 | 
1, 82 
1.90 


an ee pol repe E 


Nom et 


mors 
es 


1.70 , 


.ipounds.! pounds. 


$1.20 
1.27 
1. 44 
1.50 
1.50 
1.50 
1.52 
1.50 
1.50 
1. 52 
1.60 
1.60 


1.58 
1.50 
1.50 
1.67 
1.80 
1.80 
1.72 
1.75 
1.75 
1.69 
1.60 
1. 68 


1. 64 
1.60 
1.60 
1.60 
1.60 
1. 60 
1.60 
1.60 
1.60 
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Average montly prices of iron and steel in Pennsylvania from January 1, 1901, to October 
20, 1904, inclusive—Continued. 


$ e - dá d . 5 de gis s 
TEE eq SES 2 É 3 pa J-A- 
33 [ed | we ls .B | FE | Ep [ga [52 | Bg 
23 oe em x so Y of *3 2 > 32 -y 
As To) ay a 8 e e e e â y pa 33 
Year and PO a o 3 oy e ri 23 3 Yi 5 
month T 33 3 |B5 | sk | 38 | SE | 28a a= 
£ mod SE EFT: As 8S Ba EFT 2 $2 
sz" | sf gs | #92 E ys i FEE 3 j 
3 Z © c à ón ea i 3 


o_o a rr | ——————— [ PA | A A 


Per long! Per tong Ing Per long Und Fo ona Per long | Per 100 | Per 100| Per 100 
1008 ton. | ton. ton ton. |pounds.|pounds.| pounds. 


October ....| 17.50; 16.70 14. 06 14. 20 | 16.00 | 28.00| 27.00| 1.81 1.70 1.60 
November..| 16.37 16. 00 13. 76 13. 00 15. 19 28.00 | 24.00 1.71 1.94 1.37 
December ..| 15.40 15. 85 13.76 12. 80 14.40 | 28.00 | 23.00 1.71 1.30 1.30 


1904. 
January ....| 15.87 15. 50 13. 50 12. 81 18. 90 28. 00 23. 00 1.71 1.30 1.80 
February...| 15.00 15. 50 18. 50 12. 76 13. 66 28. 00 23. 00 1.71 1.81 1.30 
March...... 16. 70 15.45 13. 50 13.17 14. 03 28. 00 23.00 1.71 1.38 1.38 
April....... 18. 37 15. 75 13. 76 13. 09 14.19 28. 00 23. 00 1.71 1.50 1.86 
May ........ 15. 85 15. 40 18. 55 12.62 18. 60 28. 00 23. 00 1.71 1.50 1.82 
June ....... 14.50 15. 19 13.31 12.27 12.81 28. 00 23. 00 1.71 1.50 1.30 
July 2s 14.12 14. 94 13. 12 11.92 12. 46 28. 00 23. 00 1.71 1.50 1. 30 
August ..... 14.55 15. 00 13. 00 11.89 | 12.76 28. 00 28. 00 1.71 1.50 1.31 


September..| 15.50 15. 00 12.87 11. 75 12. 69 28. 00 21. 25 1.71 1.50 1.38 
October 20..| 16.00 15, 00 13. 00 12, 12 | 12. 93 28. 00 19. 50 1.71 1.50 1.30 


AVERAGE YEARLY PRICES OF IRON AND STEEL. 


The following table gives the average yearly prices of leading 
articles of iron and steel in Pennsylvania and of wire nails at Chicago 
from 1899 to 1903. These prices are obtained by averaging monthly 
quotations, which have in turn been averaged from weekly quotations. 
The prices given are per ton of 2,240 pounds, except for bar iron and 
bar steel and cut and wire nails, which are quoted by the 100 pounds 
and in 100-pound kegs, respectively. 


Average yearly prices of iron and steel, 1899-1908. 


Article. 1899. 1900. 1901. 1902. 1903. 
Old iron T-rails, at Philadelphia ................o0oo0o.0...... $20.36 | $19.51 | $19.32 | $23.83 | $21.17 
No. 1 foundry pig iron, at Philadelphia...................... 19.36 | 19.98 | 15.87 ! 22.19 19.92 
Gray forge pig iron, at Philadelphia .......................-. 16.60 | 16.49 | 14.08; 19.20| 17.13 
Gray forge pig iron, at Pittsburg ..............ooooo.ooo.o..... 16.72 | 16.90 | 14.20 | 19.49 17.52 
Bessemer pig iron, at Pittsburg .................... MR 19.08 | 19.49 | 15.93 | 20.67 | 18.98 
Steel rails, at mills, in Pennsylvania........................- 28.12 | 32.29 | 27.33 | 28.00 28. 00 
Steel billets, at mills, at Pittsburg...........................- 31.12 | 25.06 | 24.13 | 30.57 27.91 
Best bar iron, from store, at Philadelphia...................- 2.07 | 1.96 1.84 | 2.13 2.00 
Best bar iron, at mills, at Pittsburg .......................... 1.95 2.15 1.80: 1.94 1.77 
Steel bars, at mills, at Pittsburg.................-. seen 1.99| 1.63| 1.47 | 1.67 | 1.56 
Cut nails, from store, at Philadelphia........................ 2.21 2. 46 2. 29 2.29 2. 36 


Wire nails, base price, at Chicago ........................ es 2. 60 2.76 2.41 | 2.15 2.13 
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AVERAGE MONTHLY PRICES OF STEEL BARS AT 
PITTSBURG. 


The following table, compiled from weekly quotations in the Ameri- 
can Manufacturer, gives the average monthly prices of steel bars, per 
100 pounds, at mills in Pittsburg from 1897 to 1903: 


Average monthly prices of steel bars at Pittsburg, Pa., per 100 pounds, 1897-1908. 


| 


Month. 1897. | 1898. | 1899. | 1900. | 1901. | 1902. | 1903. 

January ...... doc HUE $1.07 | $1.00 | $1.07 | $2.25 | $1.20| $1.58] $1.64 
A bebe eut 1.05] 1.00| 1.09| 225| 1.27| 1.50 1.60 
Mateo escondidas 1.00 .99 | 1.48| 2.25| 1.44| 1.50 1.60 
Apos edi IN Ee E . 95 .95| 1.75] 2.12| 1.50| 1.67 1.60 
MOY Beck eet ee acter eee das .92 .95| 1.71| 1.94] 1.50| 1.80 1.60 
TUE e ias .90 .95 2.05 1.79 1.50 1. 80 1.60 
ii me TII . 90 .95| 2.00] 124| 1.52] 1.72 1.60 
AURURSE. Lou Cees et dees . 90 .96 2.21 1.05 1. 50 1.76 1.60 
Belem ePi codeceoriscbexcer s e o UU iess 1.00 .99| 250| 1.12| 1.50| 1.75 1. 60 
October saaa Seed lat te E Lie 1.00| L00| 260| 1.15| 1.52| 1.69 1.60 
November ..........0.. 0c ce ss etes 1.00} 1.01] 2.46] 1.18] 1.60] 1.60 1. 87 
December... acu E EXE eee 1. 00 1. 00 2.25 1.20 1.60 1. 68 1.30 

ACTA ii | .97 .98| 1.98] 1.68] 1.47] 1.67 1. 66 


The lowest quoted price at which steel bars were sold at Pittsburg 
within the last seven years was 90 cents per 100 pounds, this price 
prevailing in June, July, and August, 1897. 


AVERAGE MONTHLY PRICES OF CUT NAILS AT PHILA- 
DELPIHIA. 


The following table gives the average monthly base prices of cut 
nails, per keg of 100 pounds, from store at Philadelphia, since 1896, 
as reported to us by the Duncannon Iron Company: 


Average monthly prices of cut nails at Philadelphia, from store, 1896-1908. 


[Per keg of 100 pounds.] 
Month. 1896. 1897. | 1598. | 1899. | 1900. | 1901. | 1902. 1908. 

JHIVUBTV ccrto cr odo ode S ados ues $2.30 | $1.60 | $1.35 | $1.40 | $2.80 ¡ $2.25 | $2.30 $2. 33 
FebmarTy A Rois ERN SEEDS 2.30 1. 55 1.35 1. 65 2. 80 2.27 2.20 2. 36 
MATO aos iix Ee ERES 2. 45 1.55 1.30 1.75 2.80 2.27 2.25 2.36 
AQT MM TRE ETE 2. 45 1. 50 1. 30 1. 95 2. 62 2. 30 2.30 2. 41 
A arise dod Eee ud 2. 45 1.45 1.30 1.95 2.45 2. 30 2.30 2. 41 
DUNG or sc A Lea us 2.53 1. 45 1. 30 2.20 2. 42 2.30 2.30 2. 41 
A A aa EERE sate 2.53 1.40 1.30 2. 30 2. 30 2. 30 2. 30 2.41 
AUPUSE ose ketene eS EG A Soy EVE 2.53 1.40 1.30 2.35 2.30 2. 30 2. 30 2.41 
September. 2 A 2.53 1.45 1.30 2. 60 2.25 2.35 2.30 2.41 
A soc has 2.53 1. 45 1. 30 2.5 2.28 2. 30 2.30 2.41 
NOV@M DEF ooo snc ected yee n ecko cde 2.00 1. 40 1. 30 2.80 2.30 2. 80 2. 30 2.20 
December .........................- a]. 70 1. 40 1.30 2. 80 2. 25 2. 30 2. 30 2.20 

AVOTBEG.. Leonor e vibe ie 2.36 1. 47 1.31 2.21 2.46 2. 29 2.29 2.36 


a Early in 1893 the base price and schedule of extras of cut nails were changed to correspond with 
the wire-nail schedule, and in December, 1896, the schedule of extras was again changed to correspond 
with the wire-nail schedule referred to on the following page. 
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AVERAGE MONTHLY PRICES OF WIRE NAILS AT CHICAGO. 


The following table, compiled from quotations in the Iron Age, 
gives the average monthly base prices of standard sizes of wire nails, 
per keg of 100 pounds, in carload lots, free on board at Chicago, in the 
eight years from 1896 to 1903, inclusive: 


Average monthly base prices of standard sizes of wire nails at Chicago, 1896-1908. 


[Per keg of 100 pounds. ] 


ADA RAE E ree rg a DEAE 
Month. 1896. | 1897. | 1898. | 1899. | 1900. 1901. | 1902. 1903. 


| 

JULIO us cu. circa e e xev EE RES $2.42 | $1.50| $1.55 | $1.59| $83.53 | 82.35 | $2.16 $2. 08 
February. iocosaeseocses ever 2. 42 1. 45 1.57 1.73 3. 53 2. 45 2.20. 2.12 
March m 2.57 1.50 1.55 2. 09 8. 53 2. 45 2.20 2. 20 
APO MH ——— ees 2. 55 1. 45 1. 47 2.25 3.28 2. 45 2.20 2.15 
| p» pem 2.70 1. 12 1.45 2.35 2. 53 2.45 2. 20 2.15 
A E 2. 70 1.42 1. 43 2.60 2. 48 2.45 2.20 2.15 
A eena eins oo 2.70 1.35 1.36 2.70 2. 43 2. 45 2.20 2.15 
Pe rD A E 2. 70 1.37 1.36 2. 80 2. 43 2. 45 2. 20 2.165 
Beptember.......................... 2. 70 1. 50 1.45 3.10 2.35 2. 45 2.15 2.15 
dcc Em 2.70 1.52 1.47 3.20 2.35 2. 42 2.05 2.15 
November.......................... 2. 70 1. 50 1.40 3.28 2. 35 2.35 2. 00 2.15 
December .......................... a]. 60 1. 50 1.37 3. 58 2. 85 2.25 2. 00 2.00 

P Wl! 200 iii rd 2.54 1.46 1.45 2. 60 2.76 2.41 2.15 2.13 


a A new nail card was adopted in December, 1896. The average price given for wire nails in Decem- 
ber, 1896, on the new card, $1.60 per keg, would be equivalent to $1.10 per keg on the old card, showing 
a very great decrease in prices, 


AVERAGE WHOLESALE MONTHLY PRICES OF TIN PLATES. 


In late years foreign tin plates have not been an important factor in 
supplying the home market. The prices of foreign tin plates will not 
be found in the following table, which gives the average monthly prices 
of American Bessemer tin plates, I. C., 14 by 20, per box of 100 pounds, 
at mills in Pennsylvania from January 1, 1901, to October 20, 1904, 
inclusive: 
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Average wholesale monthly prices of tim plates at milla in Pennsylvania from January 1, 
1901, to October 20, 1904, inclusive. | 


| Per box of 100 pounds.] 
i | 
Month. | Price. Month. Price. Month. Price. | Month. Price. 
1901. 1902. 1903. | 1904. 
January ........ | $4.00 || January ....... $4.00 || January ....... $3.60 | January....... $8. 56 
February ....... 4.00 || February...... 4.00 | February ...... 8.60 | February...... 8. 45 
March .......... | 4.00 || March......... 4.00 || March......... 3.80 | March......... 8. 45 
April... iens 4.00 || April .......... 4.00 |, April .......... 3.80 | April .......... 3. 45 
MAY ce rcdbóe EP 00 | May ........... 4.00 | May ........... 8.80 | May ........... 9. 45 
June............ ! 4.00 | June .......... 4.00 | June .......... 3.80 | June........... 3.45 
July aaae... | 4.00 || July ........... 4.00 |, July ........... | 3.80 | July. ......... 8. 41 
August.......... 4.00 | August ........ 4.00 || August ........ 8.80 | August ........ 8. 30 
September ...... | 4.00 || September..... 4.00 || September..... | 8.80 | September..... 3.30 
October ......... 4.00 || October........ 4.00 || October ....... 3.80 | October 20..... 3. 30 
November ...... 4.00 || November..... 3.60 || November..... ¡| 3.65 | November.....|........ 
December....... 4.00 || December ..... 3.60 || December ..... 3.60 | December .....|........ 


is RSs) 4.00 Average.| 3.93 Average. 


1 


3.74 Average: — 

Foreign tin plates are imported chiefly by the oil and canning interests 
that the benefit of the drawback system may be secured in the export 
trade. 


AVERAGE YEARLY PRICES OF FOREIGN TIN PLATES. 


The following table gives the average yearly prices of imported coke 
Bessemer tin plates, I. C., 14 by 20, per box of 108 pounds, at New 
York, freight and duty paid, from 1890 to 1898: 


Average yearly prices of imported tin plates at New York, 1890-1898. 


EC MINE I E Lc. zc T Cd CC S MM ILICE OE: 
Year. Price. | Year. | Price. Year. Price. 
1 i 
BOO A aes od ale ote $1.80 || 1898............... ...-- 45.97 || 1896 coria $3. 80 
WOON A doe ps 5.34 | 1804... cono ue ie e ehe 4.89. || 1897.............- eren 8.90 


1892..... o 5.30 | TOD coda LE AAA 4.00 


AVERAGE YEARLY PRICES OF DOMESTIC TIN PLATES. 


The following table gives the average yearly prices of domestic Bes- 
semer tin plates, 1. C., 14 by 20, per box of 100 pounds, at mills in 
Pennsylvania, from 1899 to 1903, with the price in October, 1904: 
Average yearly prices of domestic tin plates at milla in Pennsylvania from 1899 to October 

20, 1904, inclusive. 


[Per box of 100 pounds. ] 


— 
Year. Price. |! Year. Price. | Year. Price. 

ÓN $4.06 || 1901......... cce ese $4.00 || 1908.......... creen enne $3. 74 

1900: cuc unosi de efe 4,47 | 1902; sae 3.93 | 1904 (October 20) .... ... 3. 30 
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PRICES OF STEEL SHIP PLATES AT PITTSBURG. 


The following table gives the average monthly prices of steel ship 
plates free on board at Pittsburg from October 1, 1900, to September 
30, 1904. On September 6, 1904, the price was reduced from 1.6 
cents per pound to 1.4 cents, or from $35.84 to $31.36 per ton. 


Average monthly prices of steel ship plates at Pittsburg, Pa., from October 1, 1900, to 
September 30, 1904, inclusive. 


[Per long ton.] 
Month. Price. Month. Price. Month. Price. 

1900 1902. 1903 
October ................. $24.64 || February............... $35.84 || July iiie eme $35.84 
November............... 28.00 || March.................. 85.84 | August ................. 35. 84 
December ............... 80.24 || April ................... 35.84 || September.............. 35. 84 

1901. MV rousin i denis 35.84 || October ................ 85. 84 
January ...............-- 81. 36 JUNG rs 35.84 || November.............. 35. 84 
February ..............-. 31.36 | Ma tl oases eros 35. 84 || December .............. 35. 84 
March ............ sese. 33.15 | August ......-.--------- 35. 84 1901 
April... ue E UOETS 35. 84 | September. ............. 35. 84 January ................ 35. 84 
May .......--eeenn nne. | 35.84, October ................ 35.84 | February ..............- 35. 84 
SUNG sc 85. 84 November.............. 35. 84 MAICIaA «erc enc 35. 84 
Julius sen C EAE 35.84 || December .............. id Ampl AM 15. 84 
August d" 35. 84 1903 Marisco ia seed 35. 84 
September............... 35. 84 January .......... ees 35. 84 JUI sted ots ee ees Qu ! 35. 84 
October... esee cese 85.84 | February .............-- 35.84 | July ..... eee eee eee cece es 35. 84 
November............... 85.81 | Mareh...............--- NE. MINNIE |! 985.84 
December ............... 35. 84 April ira eir eee n 85. $4 September.............. 32. 48 

1902 AMA ds 35. 84 
January ................- 35.84 || June ................... 35. 84 


AVERAGE QUARTERLY PRICES OF BEAMS AND CHANNELS. 


The following table, which gives the average quarterly prices of 
steel beams and channels at Pittsburg, Pa., from 1894 to 1904, has 
been compiled for this report by one of the leading manufacturers of 
structural shapes in western Pennsylvania: 


Average quarterly prices of beams and channels at Pittsburg, Pa., 1894-1904. 


(Price per 100 pounds. ] 

First |Second| Third | Fourth) 4 yer- First |Second| Third | Fourth| 4 yer- 

Year quar- | quar- | quar- | quar- | As, Year. | quar- | quar- | quar- | quar- 

ter. ter. ter. ter. ge. ter. ter. ter. | ter. 
1894 ..... $1.21 | $1.20 | $1.27, $1.25 | $1.23 | 1900..... | $2.25 | $2.21 | $1.68 | $1.50 $1.91 
1895 ..... 1.21 1.25 1. 56 1.58 1. 40 | 1901..... | 1.51 1.60 1. 60 1.60 1.58 
1896 ..... 1.44 1. 49 1.56 1.50 1.49 | 1902..... | 1. 60 1. 60 1. 60 1.60 1. 60 
1897 ..... 1. 55 1.33 . 98 1. 09 1.24 bes Decas 1.60 1.60 1.60 1.60 1.60 
1898....., 1.15 1.15 1.19 1.20 1.17 | 1904..... 1,60 1. 60 YN A O 


1899 ..... 1.35 1. 60 2.12 2.25 1.83 | 
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During the period covered by this table the lowest average quarterly 
price for beams and channels was in the third quarter of 1897, when 
the ruling price was 98 cents per 100 pounds, or less than 1 cent per 
pound. The highest average quarterly price was in the last quarter 
of 1899 and the first quarter of 1900, when the price was $2.25 per 
100 pounds. 


PRICES OF LAKE SUPERIOR IRON ORE. 


The following table gives the prices at which Lake Superior iron 
ore has been sold upon season contracts in 1902 and 1903, per long ton, 
delivered at lower ports on Lake Erie; also the prices at which sales 
were made in the spring of 1904 for season delivery. These prices 
have been furnished by Mr. A. I. Findley, the editor of the Iron 
Trade Review. 

Prices of Lake Superior iron ore, 1902-1904. 


[Per long ton.] 


Grade. 1902. 1903. 1904. 

Mesabi Bessemer...............ceeceecee esee $3. 00 @ $3. 25 a$4.00 | $2.75 (a $3.00 
Mesabi non-Bessemer. ...................... eese 2.60 @ 2.85 a 3. 20 2.895 2.50 
Marquette specular No. 1 Bessemer ................... 4.65 (à 5.00 4.85 @ 5.15 3.60 @ 3.85 
Marquette specular No. 1 non-Bessemer............... 3.80 @ 4.00 4. 00 @ 4.25 3.10 @ 3.35 
Chapi 26 sir io GOL A O Mend dE 
Soft hematites, No. 1 non-Bessemer ................... 8.00 @ 3.25 a 3. 60 2.60 @ 2.80 
Gogebic, Marquette, and Menominee No. 1 Bessemer ~ 

hematites A A een eee dns 4.25@ 4.65 a 4,50 3.00 @ 3.25 
Vermilion No. 1 hard non-Bessemer .................. A A 
Chandler No. 1 BessemeT......ooooocoooommmormoomooo. A A ÓN 
Marquette extra low-phosphorus Bessemer ........... AAA A eee els ceeds 


a Prices for base ores. 


Quotations have been omitted for 1903 and 1904 for Chapin, Vermil- 
ion No. 1 hard non-Bessemer, Chandler No. 1 Bessemer, and Marquette 
extra low-phosphorus Bessemer ores because none of these are now 
on the market, these ores being mined for their own use by the 
United States Steel Corporation and other companies which own the 
mines from which they are obtained. For the first time since 1894 
the Lake Superior iron-ore market became an open one for 1904 ship- 
ments. 

TOTAL PRODUCTION OF PIG IRON. 


High-water mark in the production of pig iron in the United States 
was reached in 1903, notwithstanding the reaction in the latter part of 
that year from the active demand for iron and steel that had prevailed 
in immediately preceding years. 

Twenty-two States made pig iron in 1903, against 22 in 1902, 20 in 
1901, and 21 in 1900 and 1899. The total production of pig iron in 


————— —— 
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1903 was 18,009,252 long tons, against 17,821,307 tons in 1902, 15,878,354 
tons in 1901, 13,789,242 tons in 1900, 13,620,703 tons in 1899, and 
11,773,934 tons in 1898. The production in 1903 was 187,945 tons in 
excess of that in 1902, but the production in the second half of 1903 
was 1,405,482 tons less than in the first half. The production in the first 
half was, however, much the largest in our history. The following 
table gives the half-yearly production of pig iron in the last six years: 


Production of pig iron in the United States, 1898-1908, by half-yeara. 


(Long tons.] 
E -— m 
Period. | 1598. 1899. 1900. 1901. | 1902. 1903. 
First alti ca sees | 5,869,703 | 6,289,167 | 7,612,569 | 7,674,613 | 8,808,574 9,707, 367 
Second half ................. ! 5,904,231 | 7,331,586 | 6,146,673 | 8,203,741 | 9,012, 733 8, 301, 885 


Total cana | 11,773,934 | 13,620,703 | 13,789,242 | 15,878, 354 | 17,821, 307 18, 009, 252 


The following table gives the production of pig iron, by States, in 
1902 and 1903, in the order of their prominence in 1903: 


Production of pig tron in 1902 and 1903, by States. 


[Long tons.] 

State. 1902. 1903. State. 1902. 1903. 
Pennsylvania ............ 8,117,800 | 8,211,500 || Michigan ................ 155, 213 244, 709 
0 A eR uius hs 3,631,388 | 8,287,434 | New Jersey .............. 191, 380 211, 667 
Illinois. eue e 1,730,220 | 1,692,375 !| West Virginia............ 153, 005 199, 013 
Alabama ................. 1,472,211 | 1,561,398 |, Kentucky................ 110, 725 102, 441 
New York... 1. 401, 369 $52,917 | North Carolina and 
Virginia e RSEN 537, 216 544, 034 Georgia "99229229 32, 315 75, 602 
Tennessee 392. 778 418. 368 Connecticut ............. 12, 086 14,501 
Maryland ................ 303, 229 | 824,570 | T€X88.- enn i 11, 653 
Wisconsinand Minnesota! 273,987 | 283,516 || Massachusetts ........... _ 8,360 3, 265 
Missouri, Colorado, and : TOU cesses eed 17,821,307 | 18,009, 252 

Washington ............ 269, 930 270, 289 


PRODUCTION OF PIG IRON ACCORDING TO FUEL USED. 


The production of pig iron in 1903, classified according to the fuel 
used, was as follows, compared with the four preceding years: 


Production of pig iron according to fuel used, 1899-1903. 


[Long tons.] 
Fuel used. 1899. 1900. 1901. | 1902. | 1903. 
Bituminous, chiefly coke ................ 11,736,385 | 11,727,712 | 18,782, 386 | 16,315,891 | 15,592, 221 
Anthracite and coke ..................... 1,558,521 | 1,636,366 | 1,668,808 | 1,096, 040 1, 864, 199 
Anthracite alone......................... 41, 031 40, 682 43,719 19, 207 47,148 
COBECOR QE Ed 284, 766 339, 874 360, 147 378, 504 504, 757 
Charcoal and coke .......................]...-. eese 44, 608 23, 294 11,665 927 


————— Ó— | — M € ———MÀ a | — M EE a € —À MÀ ge 


Total ninas 13, 620, 703 | 18, 789, 242 | 15,878, 354 | 17,821,307 | 18,009,252 
| | 


i ; 
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PRODUCTION OF BESSEMER PIG IRON. 


The following table gives the production of Bessemer pig iron, by 
States, in each year from 1898 to 1903, in long tons. Bessemer pig 
iron made with charcoal is included. Low-phosphorus pig iron is 
included in the statistics for 1901, 1902, and 1903. . 


Production of Bessemer pig iron in 1898-1908, by States. 


[Long tons.] 

State. 1898. 1899. 1900. 1901. 1902. 1903. 
Pennsylvania ............... 4,040,965 | 4,473,193 | 4,242,397 4, R85, 877 5,130, 022 5, 218, 143 
ONO 3 occorre AS 1, 570, 535 1, 852, 965 1, 898, 663 2, 637,091 2, 927,605 | 2, 422, 676 
O A CN 1,210, 124 1, 330, 169 1,178, 241 1, 394, 430 1, 495, 298 © 1, 386, 688 
Maryland ................... 186, 563 210, 670 260, 688 297,149 , 296, 971 321, 784 

| 
West Virginia ............... 192, 699 187, 858 198, 683 
69, 802 166, 597 ,937 
North Carolina AMA koe rece AA | ! He | AA 
Colorado .................... 88. 701 
, 146 47,216 | 201, , 

Missouri. cenas a lies 80. 238 | 96, 364 118,1 147, 580 176, 116 
Kentucky and Tennessee ...|............ 22, 756 13,430 |............ 9, 746 26, 856 
Wisconsin ................... 14, 620 
Michigan.................... 2, 939 14, 519 21,785 39, 941 82, 828 111, 340 
II A PA ' 
New J A A A $ 

Ri ierunt 40, 300 28, 492 66, 681 129, 823 
LA A PR AA na 
Virginia and: Alabama «oleo sha ies asse Eetuileccocsumete vines VttewEni usan a Sd 3, 299 


Total asi cdas 7,897,384 | 8,202,778 | 7,943,452 | 9,596,793 ` 10,398,168 | — 9,989,908 


Of the production of Bessemer and low-phosphorus pig iron in 
Pennsylvania in 1903 the Lehigh Valley made 106,184 tons; the 
Schuylkill Valley, 77,882 tons; the lower Susquehanna Valley, 368,745 
tons; Allegheny County, 3,276,850 tons; the Shenango Valley, 806,708 
tons, and the:remainder of the State, 576,774 tons: total, 5,213,143 
tons. 

In Ohio in 1903 the Mahoning Valley produced 872,758 tons of 
Bessemer and low-phosphorus pig iron; the Hanging Rock bituminous 
district, 100,972 tons; the Lake counties, 715,608 tons; and other 
parts of Ohio, 733,338 tons: total, 2,422,676 tons. 


— 


AMERICAN IRON TRADE. 95 


PRODUCTION OF BESSEMER PIG IRON SINCE 1887. 


The production of Bessemer pig iron in the United States was not 
collected separately from that of other kinds of pig iron until 1887. 
Since that year it has been as follows: 


Production of Bessemer pig iron in the United States, 1887-1908. 


[Long tons.] 

Year. Quantity. Year. Quantity. Year. Quantity. 
A 2,875,462 || 1898................. 3, 568, 598 || 1899...............8- | 8, 202, 778 
o ne en 2, 637, 859 || 18MW........oomoooo... 3, 808, 567 || 1900................. | — 7,943, 452 
p. T | 8,151,414 || 1895........... s.s. 5,623,695 || 1901........... LL eese | 9,596, 793 
1890.............-.. 4.092,343 || 1896............ssse- 4,654,955 || 1902............Les- 10, 393, 168 
[n S | 8,472,190 || 1897...........-.--- 5, 795, 584 | 1908...... cesse een 9, 989, 908 


1800 oce Lr | 4,444,041 | 1898................. 7,337, 384 


PRODUCTION OF BASIC PIG IRON. 


The production of basic pig iron in 1896, with coke or mixed anthra- 
cite and coke as fuel, was 336,403 tons; in 1897 it was 556,391 tons; 
in 1898 it was 785,444 tons; in 1899 it was 985,033 tons; in 1900 it 
was 1,072,376 tons; in 1901 it was 1,448,850 tons; in 1902 it was 
2,038,590 tons, and in 1903 it was 2,040,726 tons. Basic charcoal pig 
iron is not included in these figures. The production of basic pig iron, 
by States, since 1899 is given in the following table: 


Production of basic pig tron, 1899-1908, by States. 


[Long tons.] 
State. 1899. 1900. 1901. 1902. 1903. 
New York and New Jersey...............]............ 4, 929 34, 320 90, 736 117, 802 
Pennsylvania—Allegheny County ....... 470, 848 446, 543 568, 516 932, 532 791,175 
Pennsylvania—Other counties ........... 267, 760 814, 065 442, 744 596, 216 626, 078 
Maryland, Virginia, Tennessee, and 
Alabama 


——————ÁÁ—— à 166, 093 | 179, 717 301, 444 295, 191 267, 999 


—— dO |—————— | ——— 


Maryland, Tennessee, Illinois, and Wisconsin did not make basic 
pig iron in 1901 or 1902, as in some previous years, and Maryland, 
Illinois, and Wisconsin did not make any in 1903, while Colorado for 
the first time made basic pig iron in 1908. 


96 MINERAL RESOURCES. 


PRODUCTION OF SPIEGELEISEN AND FERROMANGANESE. 


The production of spiegeleisen and ferromanganese in 1903, included 
in the total production of pig iron, was 192,661 tons, against 212,981 
tons in 1902, 291,461 tons in 1901, 255,977 tons in 1900, 219,768 tons in 
1899, 213,769 tons in 1898, 173,695 tons in 1897, 131,940 tons in 1896, 
171,724 tons in 1895, 120,180 tons in 1894, and 81,118 tons in 1893. 
The spiegeleisen and ferromanganese produced in 1903 were made in 
New Jersey, Pennsylvania, Alabama, Illinois, and Colorado. In the 
total for 1902 is a small quantity of ferrophosphorus, made in Alabama. 

The production by States in 1901, 1902, and 1903, of speigeleisen 
and ferromanganese was as follows: 


Production of spiegeleisen and ferromanganese in 1901, 1902, and 1908, by States. 


[Long tons.] 
Spiegeleisen. | Ferromanganese. 
State - =: 
1901 1902 1903. , 1901 | 1902 1908 
New JCISOVc. sc: ccuScw sense eR EE REY 28, 789 14, 182 A scared aces A 
Pennsylvania ..........2.eceececeeeeeee- 133,996 | 99,883 | 76,493 | 57,408 44,453 | 34,871 
AIA DAMA S iu cov unen RE EON A ERE dE 302 475 - 4 2, 049 | 120 1, 090 
A cc estes UD bud D us 60,297 | 45,801 | 57,955 182 | CON HI A 
Colorado soa x dot RP dena yeh Ode ent 8, 448 8,567 E A EEE | ONES 
Total ses bs es an ones 231,822 | 168,408 | 156,700| 59,639 | 44, 573 35, 961 


The figures given for ferromanganese for 1902 include a small quan- 
tity of ferrophosphorus made in one of the Southern States. Ferro- 
phosphorous was not reported to us for 1903. Asa rule, spiegeleisen 
contains from 9 to 22 per cent of manganese, and ferromanganese from 
45 to 82 per cent. The standard for spiegeleisen is 20 per cent and 
for ferromanganese 80 per cent. 


PRODUCTION OF PIG IRON BY GRADES. 


The following table gives the total production of pig iron in the 
United States in 1901, 1902, and 1903, by grades: 


Production of pig iron in 1901, 1902, and 1908, by grades. 


[Long tons.] 
Grade. 1901. | 1902. | 1903. 
Bessemer and low-phosphorus pig iron ........................... 9,596,793 | 10,893, 168 ' — 9,989, 908 
Basic pig iron made with mineral fuel......................LuLu.. 1,448,850 | 2 038,590 | 2,040,726 
Forge pig ATOM Ker cea were eee, ema aves 639, 454 833, 093 783, 016 
Foundry and high silicon pig iron................................ 8,548,718 | 8,851,276 4, 109, 023 
Malleable Bessemer pig iron ............................eeeeleeee 256, 532 811, 458 473, 781 
White and mottled and miscellanous ............................. 87, 964 172, 085 120, 137 
Spiegeleisen ........... A idos - 281,822 168, 408 156, 700 
Ferromanganese ........020. 00 esee eee e cenccccnccccceeuccscees 59, 689 44,573 | 35, 961 
Direct castinga- o A UA 8, 582 8, 656 lemen 
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The Bessemer figures include low-phosphorus pig iron—that is, 
iron running below 0.04 per cent in phosphorus. Pig iron containing 
from 0.04 to 0.10 per cent of phosphorus is classified as “Bessemer. 
The basic figures are confined strictly to pig iron made with mineral 
fuel, and do not include the small quantity of basic iron that is annu- 
ally made with charcoal, practically all of which is used by manu- 
facturers of steel castings. A few thousand tons of castings direct 
from the furnace are included in the totals for white and mottled and 
miscellaneous grades of pig iron for 1903. Ferrosilicon and high sili- 
con pig iron are included in the foundry figures. 

Of the total production of pig iron in 1903 over 55.4 per cent was 
Bessemer and low-phosphorus, as compared with over 58 per cent in 
1902; 24.4 per cent was foundry, against 21.6 per cent in 1902; over 
11.3 per cent was basic, against 11.4 per cent in 1902; 4.3 per cent 
was forge, against 4.6 per cent in 1902; 1.06 per cent was spiegel- 
eisen and ferromanganese, against 1.19 per cent in 1902; and 2.6 per 
cent was malleable Bessemer, against 1.7 per cent in 1902. The pro- 
duction of white and mottled and miscellaneous grades of pig iron and 
of castings made direct from the furnace amounted to a little over 1 
per cent in 1902, and to less than 1 per cent in 1903. 

In 1903 the production of low- phosphorus pig iron amounted to 
200,422 tons, against 164,246 tons in 1902. In 1903 low-phosphorus 
pig iron was made in New York, Pennsylvania, Tennessee, and Ohio. 


STOCKS OF UNSOLD PIG IRON. 


The statistics of stocks of unsold pig iron do not include pig iron 
made by the owners of rolling mills or steel works for their own use, 
but only pig iron made for sale, which has not been sold. The stocks 
of pig iron which were unsold in the hands of manufacturers or which 
were under their control at the close of 1903, and were not intended 
for their own consumption, amounted to 591,438 tons, against 49,951 
tons at the close of 1902, 70,647 tons at the close of 1901, and 442,370 
tons at the close of 1900. Warrant stocks not controlled by the 
makers are not included. 

The American Pig Iron Storage Warrant Company held in its yards 
on December 31, 1903, 47,200 tons of pig iron. On December 31, 
1902, the company had no pig iron stored in any of its yards. Atthe 
end of 1901 it had 3,000 tons in its yards, and at the end of 1900 it 
had 16,400 tons. 

{m B 1903——7 
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NUMBER OF COMPLETED FURNACES. 


The whole number of completed furnaces in the United States at 
the close of 1903 was 425, against 412 at the close of 1902 and 406 at 
the close of 1901. The following table shows the number of com- 
pleted furnaces at the end of each year since 1898, not counting aban- 
doned furnaces in any year: 


Number of completed furnaces, 1898-1908, according to fuel used. 


Fuel used. 1898, 1899. 1900. 1901. 1902. 1903. 
Bituminous coal and coke .......................... 242 235 210 257 272 288 
Anthracite &nd anthracite and coke................ 94 99 94 90 81 77 
Charcoal and charcoal and coke.................... 78 80 72 59 59 60 
TOtA Soto P—-—— 414 414 406 406 412 425 


NUMBER OF FURNACES IN BLAST. 


The whole number of furnaces which were in blast at the close of 
1903 was 182, against 307 at the close of 1902 and 266 at the close of 
1901. The following classified table shows the number of furnaces in 
blast at the close of each year since 1898: 


Number of furnaces in blast, 1898-1908, according to fuel used. 


Fuel used. 1898. 1899. 1900. 1901. 1902. 1903. 
Bituminous coal and coke ..................--- eere 152 191 155 188 222 120 
Anthracite and anthracite and coke................ 30 68 45 64 52 29 
Charcoal and charcoal and coke.................... 20 30 32 24 33 33 
Told o 202 289 232 266 307 182 


The number of furnaces out of blast at the close of 1903 was 243. 
Some of these furnaces were only temporarily banked. 


PRODUCTION OF PIG IRON IN THE FIRST HALF OF 1904. 


The production of pig iron in the first half of 1904 was 8,173,438 
long tons, against 8,301,885 tons in the last half of 1903 and 9,707,367 
tons in the first half of 1903. The decrease in production in the first 
half of 1904 as compared with the second half of 1903 amounted to only 
128,447 tons, but as compared with the first half of 1903 it amounted 
to 1,533,929 tons. And yet the production in the first half of 1904 
was greater than in any half year prior to the second half of 1901. 

The production of Bessemer pig iron in the first half of 1904 was 
4,530,946 long tons, against 4,509,289 tons in the last half of 1903 and 
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5,480,619 tons in the first half of 1903. The figures for the first half 
of 1904 include 87,582 tons of low-phosphorus pig iron, against 110,699 
tons in the last half of 1903 and 89,723 tons in the first half of that 
year. 

The production of basic pig iron in the first half of 1904 was 1,061,901 
long tons, against 836,923 tons in the last half of 1903 and 1,203,808 
tons in the first half of 1903. Basic pig iron made with charcoal is not 
included in these figures. 

The production of charcoal pig iron in the first half of 1904 was 
213,356 long tons, against 272,040 tons in the last half of 1903 and 
232,717 tons in the first half of 1903. Jn addition there were pro- 
duced in Wisconsin and Washington 927 tons of mixed charcoal and 
coke pig iron in the first six months of 1903. No pig iron has been 
made with this fuel since the first half of 1903. 

The production of spiegeleisen and ferromanganese in the first half 
of 1904 was 114,206 long tons, against 81,986 tons in the last half of 
1903 and 110,675 tons in the first half of 1903. ‘lhe production of 
ferromanganese alone in the first half of 1904 amounted to 26,541 tons, 
against 14,118 tons in the last half of 1903 and 21,843 tons in the first 
half of that year. In addition to the above, Tennessee made 304 tons 
of ferrophosphorus in the first half of 1904. 

The production of bituminous coal and coke pig iron in the first six 
months of 1904 amounted to 7,337,279 long tons, of anthracite and 
coke mixed to 607,624 tons, of anthracite alone to 15,179 tons, and of 
charcoal to 213,356 tons. Included in the bituminous figures is a small 
quantity of ferrosilicon made with electricity. 

The stocks of pig iron which were unsold in the hands of manufac- 
turers or their agents or were under their control in warrant yards or 
elsewhere on June 30, 1904, amounted to 623,254 tons, against 126,301 
tons on June 30, 1903. 

On June 30, 1904, the American Pig Iron Storage Warrant Com- 
pany had 78,600 tons of iron stored in its various yards, virtually all 
of which was controlled by the makers, and all of which was included 
in the 623,254 tons of unsold iron reported on that date. 

The whole number of furnaces in blast on June 30, 1904, was 216, 
against 320 on June 30, 1903, and 286 on June 30, 1902. The number 
of furnaces idle on June 30, 1904, was 209. Of the active furnaces 
on June 30, 1904, 170 used bituminous fuel, 26 used anthracite coal 
and coke mixed, 2 used anthracite coal alone, and 18 used charcoal alone. 
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ANNUAL CONSUMPTION OF PIG IRON. 


Our consumption of pig iron in the last five years is approximately 
shown in the following table. The comparatively small quantity of 
foreign pig iron held in bonded warehouses has not been considered. 
Warrant stocks not controlled by the makers are included in unsold 
stocks for each year. 


Annual consumption of pig iron in the United States, 1899-1908. 


[Long tons.] 
Pig iron. 1899. 1900. 1901. 1902. | 1908. 
Domestic production..................... 13, 620, 703 | 13,789,242 | 15, 878, 354 | 17,821,307 | 18,009, 252 
TM ported sci sesece sous dere ie 40, 393 | 52, 565 62, 930 619, 354 599, 574 
Stocks unsold Jan. 1...................... 415, 333 68, 309 446, 020 73, 647 | 49, 951 
Totalsupply.. issuer liu a 14,076, 429 | 13,910,116 | 16,387,304 | 18, 514, 308 18, 658, 777 
Deduct stocks Dec. 31 .................... 68, 309 446, 020 73, 647 49, 951 598, 489 
AlsO OX DOTS: iio eese Rr Orr rio EE 228,678 286, 687 81,211 27, 487 ^ 90,379 


Approximate consumption......... 18, 779, 442 | 13,177,409 | 16, 232, 446 | 18, 436,870 | 18,039, 909 


It will be observed that, although the production of pig iron in 1903 
exceeded that of 1902 by 187,945 tons, the consumption in 1903 
was 396,961 tons less than in 1902. Of course these figures are only 
an approximation to absolute accuracy. 


LIMESTONE CONSUMED IN MAKING PIG IRON. 


The limestone consumed for fluxing purposes by the blast furnaces 
of the United States in the production of 18,009,252 tons of pig iron 
in 1903 amounted to 9,591,760 tons. 'The average consumption of 
limestone per ton of all kinds of pig iron produced was 1,193 pounds 
in 1903, against 1,192.8 pounds in 1902, 1,186.5 pounds in 1901, and 
1,205.6 pounds in 1900. The consumption in 1903 by the anthracite and 
bituminous furnaces was 1,207.3 pounds per ton of pig iron made, 
and by the charcoal and mixed charcoal and coke furnaces it was 695.5 
pounds. Oyster shells are regularly used by Muirkirk (charcoal) 
Furnace, in Maryland, for fluxing purposes, to the entire exclusion of 
limestone. 

PRODUCTION OF BESSEMER STEEL. 


The total production of Bessemer steel ingots and castings in the 
United States in 1903 was 8,592,829 long tons, against 9,138,363 tons 
in 1902, a decrease of 545,534 tons, or 5.9 per cent. The following 
table gives the production of Bessemer steel ingots and castings in the 
last five years by States. Of the 1903 production 18,099 tons were 
steel castings, against a similar production of 12,548 tons in 1902. 


- —— a etc... 
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Production of Bessemer steel in the United States, 1899-1903, by States. 


[Long tons.] 
State. | 1899. | 1900. 1901. 1902. 1903. 
Pennsylvania ............................ 3, 968,779 | 3,488,731 | 4,293,439 | 4,209,326 3, 909, 436 
97,10, PD 1,679,237 | 1,388,124 | 2,151,846 | 2,628, 802 2, 330, 134 
lb v DEPT 1,211,246 1,115,571 | 1,324,217 | 1,443,614 1, 366, 569 
Other States... coisvnioncrnesiaralas abla 727, 092 692, 344 940, 800 | 956, 621 986, 690 
DOL AA ait 7, 586,354 | 6,654,770 | 8,713,302 | 9,138, 363 8, 592, 829 


There were no Clapp-Griffiths works in operation in 1903, and only 
2 Robert-Bessemer plants were active. Eight Tropenas plants were at 
work, as compared with 5 in 1902. In addition 1 plant made steel by 
the Bookwalter process and 1 plant on the Pacific coast made a small 
quantity of steel in a special surface-blown converter. One plant also 
made stcel by the Evans-Wills process. All these works produced 
steel castings only. 

During 1903 the Lackawanna Steel Company completed the Bessemer ` 
department of its new plant at Lackawanna, N. Y. This department 
is equipped with four 10-long-ton converters, which have an annual 
capacity of 845,000 long tons of ingots. Steel ingots were first pro- 
duced on October 13, 1903. The International Harvester Company 
also completed its new Bessemer steel plant at South Chicago in 1903. 
It is equipped with two 10-long-ton converters, with an annual capacity 
of 500,000 tons of ingots. Steel was first made on September 3, 1903. 

The following plants, which are equipped to make steel castings by 
the Tropenas and other modifications of the Bessemer process, were 
completed and put in operation in 1903: Isaac G. Johnson & Co., 
Incorporated, Spuyten Duyvil, New York City, one 2-long-ton Tropenas 
converter; Naval Gun Factory, United States Navy-Yard, Washing- 
ton, D. C., one 2-long-ton Tropenas converter; Newport News 
Shipbuilding and Dry Dock Company, Newport News, Vu., one 
2-long-ton Tropenas converter; and the Columbia Engineering Works, 
Incorporated, Portland, Oreg., one 2-long-ton surface-blown converter. 

Since the close of 1903 the following plants have installed or are 
now installing Tropenas or other ‘little Bessemer” converters: 
Watertown Arsenal, Watertown, Mass., one 2-long-ton Tropenas 
converter; Providence Steel Casting Company, Providence, R. I., two 
2-long-ton Tropenas converters; Southern Steel Works, Chattanooga, 
Tenn., one 2-long-ton Tropenas converter; and the Milwaukee Steel 
Foundry Company, Milwaukee, Wis., one 1-long-ton special steel 
converter. 

In 1902 a plant for the manufacture of steel castings by the 
Evans- Wills process, which is a modification of the Bessemer process, 
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was erected at Rahway, N. J. Its first castings were made on October 
18, 1902. The plant is now equipped with two 4,000-pound con- 
verters. Steel castings by this process were made in 1903, but an 
open-hearth furnace has been added in 1904. 


PRODUCTION OF OPEN-HEARTH STEEL. 


The total production of open-hearth steel ingots and direct castings 
in the United States in 1903 was 5,829,911 long tons, against 5,687,729 
tons in 1902, an increase of 142,182 tons, or 2.4 per cent. As com- 
pared with 1898, five years ago, when the production of open-hearth 
steel amounted to 2,230,202 tons, there was an increase in 1903 of 
3,599,619 tons, or over 161 per cent. The following table gives the 
production of open-hearth steel ingots and castings, by States, since 
1898: 


Production of open-hearth steel in the United States, 1895-1903, by States, 


[Long tons.] 


State. 1898, 1599. 190. | 190. ^ 190. 


! — 1908. 

r^ —— — o qo ———————— ee — - ME —— 
New England ............... 417,351 57,124 74,52 | 170, 876 179, 923 169, 209 
New York and New Jersey.. 47,957 61, 461 07,361 ` 82, 985 92, 763 104, 598 
Pennsylvanía................ 1,817,521 | 2,393,811 ^ 2,699,502 (8, 594,763 | 4,375, 364 4, 442, 730 
ONG Specter ad dc ipsus 79, 886 117, 459 130, 191e! 194, 913 278, 854 369, 349 
Minois oes betes chess 183, 103 246,183 285, 551 . 398, 5:22 435, 461 422,919 
Other States ................. | 54, 144 71, 279 141, 005 224, 220 325, 364 321, 106 

TOU aspe recedit es: | 2,230,202 | 2,947,316 | 3,398,135 | 4,656,309 | 5,687,729 | 5, 829, 911 


The open-hearth steel made in 1903 was produced hy 111 works in 
17 States: Massachusetts, Connecticut, Rhode Island, New York, New 
Jersey, Pennsylvania, Delaware, Maryland, Tennessee, Alabama, 
Ohio, Indiana, Illinois, Wisconsin, Missouri, Colorado, and Califor- 
nia. Ninety-eight works in 16 States made open-hearth steel in 1902. 
The States which have open-hearth furnaces, but which did not 
produce open-hearth steel in 1903, were West Virginia and Kentucky. 

In 1902 there were made 4,496,533 tons of open-hearth steel by the 
basic process and 1,191,196 tons by the acid process; in 1903 the pro- 
duction by the basic process amounted to 4,734,913 tons and by the 
acid process to 1,094,998 tons. There was a decrease in the produc- 
tion of acid steel in 1903 as compared with 1902 of 96,198 tons, or a 
little over 8 per cent, but an increase in the production of basic steel 
of 238,380 tons, or 5.3 per cent. 
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In the following table the production by States of both acid and 
basic open-hearth steel ingots and castings in 1903 is given: 


Production of basic and acid open-hearth steel in the United States in 1908, by States. 


[Long tons.] 
Basic open-' Acid open- 
State. hearth hearth Total. 
steel. steel. 
New England 22022 Civ eus o doxes deesse ieu bris see 106, 778 63, 431 169, 209 
New York and New Jersey .........ooooooooocoorcosmmrcononcosmos. 71,537 83, 061 104, 598 
Pennsylvania ..........-eeeeeesseecee sese eeesess sse esses ra 3,557,493 | 885,237 | 4,442,730 
ONG PST E————eer T 808, 576 60, 774 369, 349 
Illinois A A chased t ars 890, 513 32, 406 422, 919 
Other 8tal68R..... coe oci oq o se uh dee wiles hee Xu xe dui eqs s 801,017 20, 089 321, 106 
A E 4,734,913 | 1,094,998 | ` 5,829,911 


PRODUCTION OF OPEN-HEARTH STEEL CASTINGS. 


The total production of open-hearth steel castings in 1903, included 
above, amounted to 400,348 long tons, of which 134,879 tons were 
made by the basic process and 265,469 tons were made by the acid 
process. In 1902 the production of open-hearth steel castings amounted 
to 367,879 tons, of which 112,404 tons were made by the basic process 
and 255,475 tons by the acid process. 

The following table gives the production of open-hearth steel castings 
by the acid and basic processes in 1903, by States: 


Production of open-hearth steel castings in the United States in 1908, by States. 


{Long tons. | 
Basic Acid 
State. castings. castings. Total. 
| 
New England, New York, and New Jersey........ooooocoooonsonccormmono. 5,311 30, 783 36, 094 
Pennsylvania: ii Sue Ea EE 14,483 | 167,538 182, 021 
Ohio, Illinois, and other States. ....... 0... cece eee ccc ccc cc e eher 115, 085 67, 148 182, 233 


A eso o E S Qu cibus a eerie tee oa ie ow Vr vete edel 134,879 | 265,469 | 400, 348 


Massachusetts, Connecticut, Tennessee, Alabama, Indiana, Wiscon- 
sin, Missouri, and California made open-hearth steel castings in 1903 
in addition to the States specifically mentioned in the table. 

The growth of the open-hearth steel-casting industry in this country 
has been very rapid within the last six years, as is shown by the fol- 
lowing table, the increase from 1898 to 1903 amounting to 279,761 
long tons, or almost 232 per cent. The greatest growth has been in 
Pennsylvania, the increase in that State alone from 1898 to 1903 
amounting to 134,751 long tons, or over 285 per cent. The produc- 
tion of open-hearth steel castings was first separately ascertained by 
the American Iron and Steel Association in 1898. 
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Production of open-hearth steel castings in the United Slates, 1898-1903, by States. 
[Long tons.] 


———— mr ct | rr | ee 


Pennsylvania ........................... 47,270 69, 996 78,584 | 108,486 | 152,399 182, 021 
ze 


Ohio, Illinois, Indiana, and other States. 58,660 78, 093 77,024 


PRODUCTION OF CRUCIBLE STEEL. 


The .production of crucible steel in the United States in 1903 
amounted to 102,434 long tons, against 112,772 tons in 1902, 98,513 
tons in 1901, 100,562 tons in 1900, 101,213 tons in 1899, 89,747 tons in 
1898, 69,959 tons in 1897, 60,689 tons in 1896, 67,666 tons in 1895, 
51,702 tons in 1894, and 63,613 tons in 1893. Ten States made crucible 
steel in 1903, namely, Massachusetts, Connecticut, New York, New 
Jersey, Pennsylvania, Tennessee, Ohio, Indiana, Illinois, and Wiscon- 
sin. The direct castings produced in 1903, included above, amounted 
to 5,409 tons, against 4,955 tons in 1902 and 3,927 tons in 1901. Penn- 
sylvania made a little less than three-fourths of the total crucible steel 
production in 1903, against a little over three-fourths in 1902, the year 
of maximum production in the whole country. 


PRODUCTION OF MISCELLANEOUS STEEL. 


The production of steel in the United States in 1903 by various 
minor processes amounted to 9,804 long tons, against 8,386 tons in 
1902, 5,471 tons in 1901, 4,862 tons in 1900, 4,974 tons in 1899, 3,801 
tons in 1898, 3,012 tons in 1897, 2,894 tons in 1896, 858 tons in 1895, 
4,081 tens in 1894, and 2,806 tons in 1893. Blister, puddled, and 
‘t patented" steel, including '*patented" steel castings, are included 
in these figures. 


PRODUCTION OF ALL KINDS OF STEEL. 


The production of all kinds of steel ingots and castings in 1908 
amounted to 14,534,978 long tons, against 14,947,250 tons in 1902, a 
decrease of 412,272 tons, or 2.7 per cent. The maximum production 
of steel ingots and castings was reached in 1902; the year of next high- 
est production was 1903. Blister, ‘‘ patented,” and all other kinds 
of steel are included in these figures. 
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In the following table the production in 1903 of all kinds of steel 
ingots and castings is given by States, in long tons. Of the total pro- 
duction, 430,265 tons were direct steel castings. 


Production of all kinds of steel in the United States in 1903, by States. 
[Long tons.] 


Open- Crucible Total 
State. Bessemer. P and miscel-| ingots and 
hearth. | janeous. | castings. 


Massachusetts, Rhode Island, and Connecticut ......,.. la uou dd 169, 209 2, 885 171,594 
New York and New Jersey ........................... 62, 978 104, 598 23,819 191, 395 
Pennsylvania Om 8, 909, 436 | 4,442, 730 80, 461 8, 432, 627 


Delaware, Maryland, Virginia, West Virginia, Dis- 
trict of Columbia, Kentucky, Tennessee, and Ala- 


DAMA 1o: ooo oe ei cervi e dicta on EE 755, 406 180, 241 50 935, 697 
Ohio ........... A a udohekeaneweune 2, 330, 134 369, 349 10 2, 699, 493 
Indiana and Illinois.................................. 1, 366, 569 497, 398 3,314 1,867, 281 
Michigan, Wisconsin, Minnesota, Missouri, Colorado, 

Oregon, and California ..........................-.. 168, 306 66, 386 2,199 236, 891 

Total a a odias | 8,592,829 | 5,829,911 112,238 | 14,534,978 


The total production of all kinds of steel ingots and castings in the 
United States in the fourteen years from 1890 to 1903 is given in 
detail in the following table: 


Production of all kinds of steel ingots and castings in the United States, 1890-1908. 


(Long tons.] 
Total 
Year. Bessemer. iae Crucible. ini ingots end 

1890:5. 02 ee ie O ke bees 3, 688, 871 513, 232 71,175 3, 793 4,277,071 
IRUL noie ou ee aes E EET RE ROPA TES 8, 247, 417 579, 753 72,586 4, 484 3, 904, 240 
95 AP" re 4,168, 435 669, 889 84, 709 4, 648 4,927,581 
A ——— RR 9, 215, 686 131, 890 63, 613 2, 806 4, 019, 995 
IB. a o iie ee eases ad 3,571,313 784, 936 51, 762 4, 081 4, 412, 032 
a sd ees taut es 4,909,128 | 1,137, 132 67, 666 858 6, 114, 834 
e A take 3,919,906 , 1,298,700 60, 659 2, 394 5, 281, 689 
pns Le 5, 475,315 | 1, 608,671 69, 959 3,012 7,1956, 957 
AA toL eS O er oue Rura 6,609,017 , 2,230,292 89, 747 3, 801 8, 932, 857 
18903 a si 7, 586, 354 | 2,947,316 101, 213 4,974 | 10,639, 857 
W900 osas DOS TITO 6,684,770 |. 8,398,135 100, 562 4,862 | 10,188,329 
190912... ea eee a ALIQ obo sr es 8,713,302 | 4, 656, 309 98, 513 5, 471 13, 473, 595 
A IO oe tS ERVATWRLS BE 9,138,363 | 5,687,729 112, 772 8,386 | 14,947,250 

9,804 | 14,534,978 


jy | RENNES D E EE 8,592, 829 | 5,829, 911 102, 431 | 


— ee A M ————— MM ———— ee —— — 
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PRODUCTION OF ALL KINDS OF STEEL CASTINGS. 


In 1903 the production of all kinds of steel castings amounted to 
430,265 long tons, against 390,935 tons in 1902, 317,570 tons in 1901, 
192,803 tons in 1900, 181,112 tons in 1899, and 131,937 tons in 1898. 
The increase in 1903 over 1902 was 39,330 tons, or over 10 per cent. 
The following table gives by States the production of all kinds of steel 
castings in 1903: 


Production of all kinds of steel castings in the United States in 1908, by States. 


[Long tons.] 
5 6 ue | 
esse- pen- an 
State. mer. | hearth. | miscel- | Total. 
laneous. 

Massachusetts, Connecticut, New York, and New Jersey.... 6, 337 36, 094 5, 827 48, 258 
Pennsylvania Li se. ce seed padce Re Ele E rU edP ERE Ue TS 1,626 | 182,021 2, 068 185, 715 
District of Columbia, Virginia, Tennessee, Alabama, and 

ODO cata Ro el ree Veteri qes es ues ER tus en ns 1,414 54, 270 10 55, 694 
Indiana, Illinois, and Michigan............................. 5,704 | 108,296 1,714 115, 714 
Wisconsin, Minnesota, Missouri, Colorado, Oregon, and 

Calo ria soda A Ee soe ME 3,018 19, 667 2,199 24, 884 


| A 
Total ts dd s e 18, 099 | 100, 348 | 11,818 430, 265 


Of the total production of steel castings in 1903, Pennsylvania made 
over 43 per cent, against over 39 per cent in 1902; Illinois nearly 23 per 
cent, against over 25 per cent in 1902; and Ohio over 12 per cent, 
against over 8 per cent in 1902. No other State made 5 per cent in 
1903 or 6 per cent in 1902. 


PRODUCTION OF ALL KINDS OF RAILS. 


The maximum production of Bessemer steel rails was reached in 
1903, when 2,946,756 long tons were rolled, against 2,935,392 tons 
in 1902, an increase in 1903 of 11,364 tons. In the following table 
the production of Bessemer steel rails is given by States from 1898 to 
1903. Rails rolled from purchased blooms, crop ends, ‘‘ seconds,” 
and rerolled, or renewed, rails are included. Renewed rails are rails 
that have been in use and are rolled down to smaller sections after 
reheating. 


Production of all kinda of steel rails in the United States, 1898-1903, by States. 


[Long tons.] 


State. 1898. 1899. 1900. 1901. 1902. | 1903. 
Pennsylvania ............... 1,053,326 | 1,224,807 | 1,195,255 | 1,406,008 ! 1,148,425 | 1,186,284 
Other States ................. 923,370 . 1,045,778 | 1,188,399 | 1,464,808 | 1,786,967 1, 760, 472 

Total cs cocinas 1,976,702 | 2,270,585 | 2,383,654 | 2,870,816 | 2: 935, 392 | 2, 916, 766 


—— —— 
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In addition to Pennsylvania the States which made Bessemer steel 
rails in 1903 were New York, New Jersey, Maryland, Ohio, Illinois, 
Wisconsin, Colorado, and Wyoming. 

The production of Bessemer steel rails by the makers of Bessemer 
steel ingots, included above, amounted to 2,873,228 long tons in 1903, 
2,876,293 tons in 1902, 2,836,273 tons in 1901, 2,361,921 tons in 1900, 
2,240,767 tons in 1899, and 1,955,427 tons in 1898. In the following 
table is given the total production of all kinds of Bessemer steel rails 
from 1898 to 1903, the rails rolled by makers of Bessemer ingots being 
separated from those rolled by companies which did not operate Bes- 
semer converters: 


Production of all kinds of Bessemer steel rails in the United States, 1898-1908. 
[Long tons.] 


1898. 1899. 1900. 1901. 1902. 1908. 


By makers of Bessemer 
ingots 2, 240, 767 | 2,361,921 | 2,836,273 | 2,876, 293 2,873, 228 
29, 818 21,733 34, 543 59, 099 78, 528 


2,270,585 | 2,383,654 | 2,870,816 | 2,935,392 2, 946, 756 


————— 


As a rule the Bessemer rail mills were operated nearly to their full 
capacity in 1903, the demand for steel rails being good throughout the 
year. The new rail mill of the Lackawanna Steel Company, at Lacka- 
wanna, N. Y., was completed and put in operation late in 1908, and 
its first Bessemer steel rail was rolled on October 20 of that year. 
Twenty-two plants rolled or rerolled Bessemer steel rails in 1903, of 
which 6 were located in Pennsylvania, 3 in Maryland, 5 in Ohio, 2 in 
Illinois, 2 in New York, and 1 each in New Jersey, Wisconsin, Colo- 
rado, and Wyoming. 

The total production of open-hearth steel rails in the United States 
in 1903 was 45,054 long tons, against 6,029 tons in 1902, 2,093 tons in 
1901, and 1,333 tonsin1900. The maximum production of open-hearth 
rails was reached in 1903; the year of next highest production was 1881, 
when 22,515 tons were made. Alabama rolled almost all the open- 
hearth rails that were rolled in 1903, Pennsylvania being the only other 
producer. Over 37,000 tons of the open-hearth rails rolled weighed 
between 45 and 85 pounds per yard; a few tons weighed 85 pounds or 
over; the remainder weighed less than 45 pounds. 

The production of iron rails in 1903 was 667 tons, all rolled in Ten- 
nessee, Alabama, Obio, and California, and all weighing less than 45 
pounds to the yard. In 1902 the production of iron rails was 6,512 
tons, against 1,730 tons in 1901, 695 tons in 1900, 1,592 tons in 1899, 
and 3,319 tons in 1898. 
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The production of all kinds of rails in the United States in 1903 
amounted to 2,992,477 long tons, against 2,947,933 tons in 1902, an 
increase of 44,544 tons. The year of maximum production was 1903; 
the year of next largest production was 1902. 

In addition to our large production of rails we imported 95,555 tons 
of iron and steel rails in 1903. During the same year we exported 
30,837 tons. In 1902 our exports of rails amounted to 67,666 tons and 
our imports to 63,522 tons. Virtually all our imports and exports of 
rails are steel rails. 


WEIGHT OF ALL KINDS OF RAILS. 


The following table gives the production of all kinds of rails in 1903, 
according to the weight of the rails per yard. Street rails are included 
in the total production of rails, but the quantity made in each year 
can no longer be given separately. 


Production of all kinds of rails in the United States, 1897-1903, by kind of rails and by 
weight per yard. 


e 


[Long tons.] 


Under45 45 pounds | g5 pounds 


Kind of rails. and Jess Total. 


pounds. than gp, | 804 over. 
Bessemer steel rails ..........oooocoocoocorcncrcccrnr noo 213,338 1,565,349 | 1,168,069 2, 946, 756 
Open-hearth steel rails. 2.2.2... ec ee eee 7,257 37,739 58 45, 054 
A ae a Sees ades es E E A A 667 
Total for 1008 ui a Kee EEESAY ask 221,262 1,603,088 | 1,168, 127 2, 992, 477 
Total for 1902..... SIRE UE 261,887 | 92,040,884 645,162 | 2,917,933 
Total LOTTO Los: anta bes ope eeu los epar 155, 406 | 2,225,411 493, 822 2,874, 639 
Total [OF 1900 cero qm 157,531 | 1,626,093 602,058 | 2, 385, 682 
Total for 1899................. ORE REIP eee awe 133,836 | 1,559,340 579, 524 2,272, 700 
Total for 1808 tr Dudes e xb Eoi Ww .....| 123,881 | 1,404,150 453, 210 1,981,241 


"Total for A I xe de eI Ein 88,896 | 1,223,435 335,561| 1,047,892 


——— —— — ee ee ————————— —— — _—— -— — 


The increase in the production of rails weighing under 45 pounds to 
the yard, from 1897 to 1903, was 132,366 long tons; in rails weighing 
45 and less than 85 pounds, 379,653 tons; and in rails weighing over 
85 pounds, 832,566 tons. The increasing use in late years of rails 
weighing over 85 pounds to the yard, especially in 1903, is strikingly 
shown in the table. 


PRODUCTION OF STRUCTURAL SHAPES. 


Our statistics of iron and steel structural shapes embrace the produc- 
tion of beams, beam girders, zee bars, tees, channels, angles, and other 
structural forms, but they do not include plates or girders made from 
plates. Plates are provided for under other classifications, and in the 
general statistics of plates are included all plates cut to specifications. 
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Practically all the structural shapes and plates used for structural 
purposes are made of steel. The total production of strictly structural 
shapes in 1903 was 1,095,813 tons, and in 1902 it was 1,300,326 tons. 
The production of structural shapes in 1902 and 1903, by States, was 
as follows: 


Production of iron and steel structural shapes in the United States, 1902-1908, by States. 


[Long tons.] 
State. 1902. 1903. State. 1902. 1903. 
Maine, New York, and | Indiana, Illinois, Colo- 
New Jersey. ............ 52,554 | 32, 884 rado, and California ... 18, 762 24, 363 
Pennsylvania ............ 1,178,760 | 1,004,375 | NER, ra 
ed Alabama, and | 


| 
[p o ——Á— 20, 250 34, 191 


Pennsylvania made over 91 per cent of the total production in 1903, 
against over 90 per cent in 1902; Ohio, 2.6 per cent, against over 3.7 
per cent in 1902; and New Jersey over 3 per cent, against almost 3 
per cent in 1902. No other State made 1.5 per cent of the total pro- 
duction in either year. 

In the following table we give the production of structural shapes 
from 1892 to 1903. Prior to 1892 structural shapes were not sepa- 
rated from other rolled products in our statistics. 


Production of iron and steel structural shapes in the United States, 1892-1908. 


[Long tons.) 
Year. Quantity. Year. Quantity. Year. Quantity. 
js etch eens 453,957 || 1896................. 495,571 || 1900............ .... 816, 161 
1898 — — 887,307 || 1897................. 583,790 || 1901................. 1, 013, 150 


o A 505, 901 || 1898.............-... 702,197 || 1902... 4 eec 1, 300, 326 


The increasing use of structural shapes in the construction of large 
office buildings, bridges, steel cars, etc., is shown in thetable. Plates 
or girders made from plates are not included. 


PRODUCTION OF WIRE RODS. 


The production of iron and steel wire rods in the United States in 
1903 amounted to 1,503,455 long tons, against 1,574,293 tons in 1902, 
1,365,934 tons in 1901, and 846,291 tons in 1900, showing a decrease 
of 70,838 tons in 1903 as compared with 1902, or almost 4.5 per cent. 
Of the total production in 1903, 1,503,425 tons were steel rods and 30 
tons wcre iron rods; in 1902 the quantity of steel rods rolled was 
1,574,087 tons and iron rods 206 tons. The following table gives the 
production of wire rods, by States, in the last four years: 
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Production of wire rods in the United States, 1900-1908, by States. 
(Long tons.] 


State. 1900. 1901. 1902. 1903. 


: Massachusetts, Connecticut, Rhode Island, New York, 


and New Jersey orinando 134, 502 176, 101 201, 653 240, 024 
Pena vIVADlA id ie 240, 533 386, 037 509, 802 473,719 
Kentucky, Alabama, and Ohio......................... 244, 731 422, 679 440, 458 424,172 
Indiana, Illinois, and Colorado ........................ 226, 525 381,117 422, 380 | 365, 540 


PO tal A ene A e 846,291 | 1,365,934 lad 1, 503, 455 


Pennsylvania made the largest quantity of wire rods in 1903, with 
Ohio second, Illinois third, and Massachusetts fourth. Eight other 
States—Kentucky, Indiana, Connecticut, New York, New Jersey, 
Rhode Island, Alabama, and Colorado—also rolled wire rods in 1903, in 
the order named. With the exception of Colorado, which first rolled 
wire rods in July, 1903, all the States named also rolled wire rods 
in 1902. 

PRODUCTION OF WIRE NAILS. 


The production of wire nails in the United States in 1903 amounted © 


to 9,631,661 kegs of 100 pounds, as compared with 10,982,946 kegs in 
1902, a decrease of 1,350,585 kegs, or over 12 per cent. The wire 
nails produced in 1903 were all made of steel, and were turned out by 
57 works, as compared with 62 in 1902, 61 in 1901, 56 in 1900, and 59 
in 1899. For 1903 it was necessary for the first time to estimate the 
production of two wire-nail plants. 

The following table gives the production of wire nails by States in 
1901, 1902, and 1903, in kegs of 100 pounds: 


Production of wire nails in the United States, 1900-1903, by States. 


[Kegs of 100 pounds.] 
State. | 1901. 1902. 1903. 
New Hampshire, Massachusetts, Rhode Island, and Cunmaeticut. 71,558 309, 651 230, 264 
New YOLK uus oe che auus ta paces s weder ae edis bats quad Ls ees | 136, 118 | 132, 854 190, 524 
Pennsylvania oo beso Corea xe eR e acera ceu pite Mea aio a dor dte 8,118,508 | 4,219,604 3, 918, 272 


Maryland, West Virginia, Kentucky, Alabama, and Ohio ........ | 8,633,894 | 3,251,918 2, 589, 310 
Indiana and IH10n918.55.. 2e DRE ELRFSARE RE ES E dua a odd 2,716,748 | 2,902,006 2, 367, 820 
Michigan, Wisconsin, Colorado, and California................... 127, 001 166, 213 335, 471 


9, 803, 822 | 10, 982, 246 9, 631, 661 


—— 
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PRODUCTION OF CUT NAILS. 


Our statistics of the production of iron and steel cut nails and cut 
spikes embrace only standard sizes of nails and spikes cut from plates. 
They do not embrace railroad and other spikes forged from bar iron, 
wire nails of any size, machine-made horseshoe nails, cut tacks, or 
hob, clout, basket, shoe, or other small sizes of nails. 

The production of cut nails and of spikes cut from plates in 1903 
was 1,435,893 kegs of 100 pounds each, against 1,633,762 kegs in 1902, 
a decrease of 197,869 kegs, or over 12 per cent. In 1886 the maximum 
production of 8,160,973 kegs was reached. In 1903 the production of 
wire nails exceeded that of cut nails by 8,195,768 kegs, in 1902 by 
9,348,484 kegs, in 1901 by 8,261,582 kegs, in 1900 by 5,660,485 kegs, 
in 1899 by 5,713,790 kegs, in 1898 by 5,846,254 kegs, and in 1897 by 
6,890,446 kegs. 

Eleven States made cut nails in 1903, the same number as in 1902. 
The following table shows the production of iron and steel cut nails 
by States from 1898 to 1903, in kegs of 100 pounds. The wire nail 
production is added to the table. Except Indiana and Virginia all the 
States which produced cut nails in 1903 decreased their production as 
compared with 1902. 


Production of cut nails in the United States, 1898-1908, by States. 


[Kegs of 100 pounds. ] 


State. 1898. 1899. 1900. 1901. | 1902. | 1903. 
Pennsylvania ............... 768,171 920, 133 777,611 833, 469 752, 729 | 725, 000 
OIG nossa A EROS HÉ 892, 003 386, 215 261, 216 123, 788 99, 938 59, 240 
West Virginia and Indiana.. 184, 942 178, 006 168, 469 150, 222 271, 362 274, 808 
Massachusetts and New Jer- 

BOY A UM DES 127, 706 149, 700 155, 968 179, 474 167, 963 143, 898 
Illinois, Maryland, Virginia, 
and Kentucky............. 87, 399 255, 286 193, 230 240, 657 804, 990 223, 447 


Missouri, Wisconsin, Co!- 
orado, Wyoming, and Cali- 
(0 A 12, 000 15, 000 17, 000 14, 630 36, 780 9, 500 


1,633, 762 1, 435, 893 
10, 982,246 | 9,631,661 


Total cut nails......... 1,572,221 | 1,904,340 | 1,573,494 | 1,542, 240 
Total wire nails........ 7,418,475 | 7,618,130 | 7,233,979 | 9, 803, 822 


Grand total............' 8,990,696 | 9,522,470 | 8,807,473 11,346,062 | 12, 616, 008 | 11, 067, 554 
i ] 
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PRODUCTION OF CUT AND WIRE NAILS SINCE 1886. l 


In the following table is given the production, in kegs of 100 pounds, 
of standard sizes of cut nails and spikes cut from plates from 1886, the 
year of maximum production, to 1903; also the production of standard 
sizes of wire nails for the same period. Prior to 1889, statistics of the 
production of wire nails were not collected by the American Iron and 
Steel Association. For the three preceding years, the statistics given 
are careful estimates. 


Production of cut and wire nails in the United States, 1886-1908. 


[Kegs of 100 pounds.] 

Year. Cut nails. | Wire nails., Total. Year. Cut nails. | Wire nails.| Total. 
1886 .......... 8, 160, 973 600,000 | 8,760,973 || 1895.......... 2,129,894 | 5,841, 403 7, 971, 297 
1887 AAA 6,908,870 | 1,250,000 ; 8,158,870 || 1896.......... 1,615,870 | 4,719, 860 6, 335, 730 
1888 — 6, 493, 591 1,500,000 | 7,993,591 || 1897.......... 2,106,799 | 8,997,245 | 11,104,044 
1889 ew ween wes 5,810,758 | 2,435,000 | 8, 245, 758 || 1898.......... 1,572,221 | 7,418, 475 8, 990, 696 
1890 tr 5, 640,946 | 3,135,911 | 8,776,857 || 1899.......... 1,904,840 | 7,618, 130 9,522, 470 
1891 .......... 5,002,176 | 4,114,385 | 9,116,561 || 1900.......... 1,573,494 | 7,233, 979 8,807,473 
1892 2.55: 4,507,819 | 4,719,524 | 9,227,313 || 1901.......... 1,542,240 | 9,803,822 | 11,316,062 
1893 .......... 3,048,933 | 5,095,945 | 8,144,878 || 1902.......... 1, 633, 762 | 10,982,246 | 12,616, 068 
1894 .......... 2, 425, 060 | 5,681,801 | 8,106,861 || 1903.......... 1, 435, 893 | 9,631,661 | 11,067,554 


a ee IIA ————MMM—————————MM————M————————MMÓM——————————— — x —— AA 


PRODUCTION OF PLATES AND SHEETS. 


The production of plate and sheet iron and steel in the United States 
in 1903, excluding nail plate, amounted to 2,599,665 long tons, against 
2,665,409 tons in 1902, a decrease of 65,744 tons, or over 2.4 per cent. 
Skelp iron and steel are not included in our statistics of plates and 
sheets, but are classed with bars, hoops, ete., elsewhere. The follow- 
ing table gives the production, by States, of all kinds of plates and 
sheets in 1901, 1902, and 1903: 


Production of plates and sheets in the United States, 1901-1903, by States. 


[Long tons.] 
State 1901. 1902. 1903. 

New England ia A A eat 416 4, 394 8, 580 
New York and New Jersey ..... ..... ooocooooocccoccccononnoso.. 6,512 4, 846 3, 980 
Pennsylvania .............. A ee ee Ee 1,572,500 | 1,808, 207 1,771,745 
Delaware and Maryland..... "c 29, 484 34,282 23, 703 
West VIrgltlll..2. o 2 est pia eu oU PITCH PUN PUTES oe 31, 928 67,072 56, 361 
Kentucky and Alabama.......................eeseee ee essa 47,508 56, 823 40, 635 
Ohio iss iE eae E ele ete ea etf cur ape 294, 266 404, 902 408, 706 

Indiana, Illinois, Michigan, Missouri, Wisconsin, Colorado, and 
CBRIHLOETHB. oot cece NA siae ean vira er aede duoi 271,816 284, 883 290, 956 
TOU TTC 2, 254, 425 | 2,665, 409 2, 599, 665 


rr 
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Fifteen States rolled plates and sheets in 1903, against 16 States in 
1902. Of the total production of plates and sheets in 1903 Pennsyl- 
vania made over 68 per cent, against over 67 per cent in 1902; Ohio 
over 15.5 per cent, against over 15.1 per cent in 1902; and Illinois over 
5.7 per cent, against almost 6 per cent in 1902. Indiana, West Vir- 
ginia, Kentucky, Delaware, Missouri, Maryland, Alabama, Massa- 
chusetts, New Jersey, New York, Connecticut, and California also 
made plates and sheets in 1903 in the order named. Michigan and 
Wisconsin, which rolled plates and sheets in 1902, were not producers 
in 1903, and Connecticut, which was not a producer in 1902, reported 
a small quantity of plates and sheets in 1903. 

The production of black plates or sheets for tinning in 1903, which 
is included above, amounted to 490,652 long tons, against 365,743 tons 
in 1902, an increase of 124,909 tons, or over 34 per cent. In 1901 the 
production of these plates and sheets amounted to 398,026 tons. Of 
the production in 1903, Pennsylvania made over 52 per cent, against 
over 48 per cent in 1902. Ohio, Indiana, West Virginia, Illinois, 
Maryland, and Missouri also made black plates for tinning in 1903 in 
the order named. -In 1902, in addition to the States named, Michi- 
gan also made several thousand tons of black plates. 


PRODUCTION OF TIN PLATES AND TERNE PLATES. 


In the following table we give the production of tin plates and terne 
plates in the United States from July 1, 1891, to December 31, 1903, 
the production in 1902 and 1903 being partly estimated from the best 
available sources of information. The production of tin-dipping 
plants is included in all the figures that are given. 


Production of tin plates and terne plates in the United States, 1891-1908. 


[Long tons.] 
Year. Quantity. | Year. Quantity. Year. Quantity. 
1891 (last six months) 999 || 1896................. 160,362 || 1901................. 399, 291 
O TEE ER EN 18,803 || 1897................. 256,598 || 1902............ .... 360, 000 
Dl ————( 56, 182 i 1898. 2:4: oves te 326,915 || 1903. ................ 480, 000 
jo ——— 74,260 " 1899................. 360, 875 
IO as 113, 666 | 1900 eia iaa bed 302, 665 


114 MINERAL RESOURCES. 


PRODUCTION OF ALL ROLLED IRON AND STEEL. 


By the phrase rolled iron and steel we include all iron and steel 
rolled into finished forms. Forged armor plate, hammered axles, and 
other forgings are not included, nor such intermediate rolled forms as 
muck bars, billets, tin plate and sheet bars, etc. 

The production of all iron and steel rolled into finished forms in the 
United States in 1903 was 13,207,697 long tons, against 13,944,116 tons 
in 1902, the year of maximum production, a decrease of 736,419 tons, 
or over 5.2 per cent. The increase in 1902 over 1901 amounted to 
1,594,789 tons, or almost 13 per cent. Twenty-five States rolled either 
iron or steel or both iron and steel in 1903, against 26 States in 1902. 
The following table gives the total production by States of all kinds of 
finished rolled iron and steel in 1902 and 1903: 


Production of rolled iron and sleel in the United States in 1902 and 1908, by States. 


[Long tons. ] 
State. 1902. 1903. State. 1902. 1903. 

Maine and Massachusetts. 173, 463 157,627 || Alabama............... s 131, 298 112, 245 
Rhode Island and Con- A isse Ires 2, 019, 952 1,883, 648 

necticut.i. ilic deus 95, 200 131, 182 lan nasa 415, 049 405, 076 
New York................ 181, 443 255, 905 | Winots......2-..2.2-ee0-- 1, 636, 806 1, 481, 562 
a 1395102... 90955 Ri AA 89,297 | 77,098 
Pennsylvanía ............ 7,642,636 | 7,171,982 Winona ts rita 232, 752 204, 685 
Delaware..............--. 61, 409 47,673 || Missouri ON 64, 741 75, 470 
Maryland ................ 339,773 | 372,000 | Colorado and Wyoming..! — 300,771 169, 409 
Virginis. oeste Rez 41, 329 43,631 Washington, Oregon, | 
West Virginia ............ 247,812 252, 331 and California ......... 30, 307 38, 904 
Kentucky ................ 170,320 | 158,280 [c E 

Total oec eee , 944, ; 

Tennessee and Georgia... 25, 398 23, 208 ° | m E 


Pennsylvania made over 54 per cent of the total production of rolled 
iron and steel in 1903, against almost 55 per cent in 1902; Ohio over 
14 per cent and Illinois over 11 per cent in each year; and Indiana 
over 3 per cent in 1903, against almost 3 per cent in 1902. No other 
State made over 2.9 per cent in 1903 or over 2.5 per cent in 1902. 
Maine, Minnesota, and Kansas, all three of which States have rolling 
mills, did not produce any rolled iron or steel in 1908, but Minnesota 
made a small quantity of direct sveel castings in both 1902 and 1903. 
The single rolling mill in Maine, which was active for a short time in 
1902, was destroyed by fire in August of that year. It was rebuilt in 
1903, but not put in operation until October, 1904. 
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PRODUCTION OF IRON BLOOMS AND BILLETS. 


In 1902 and 1903 there were no forges in operation in the United 
States for the manufacture of blooms and billets from the ore. In 
1901 the blooms and billets so made amounted to 2,310 long tons, 
against 4,292 tons in 1900, 3,142 tons in 1899, 1,767 tons in 1898, 1,455 
tons in 1897, 1,346 tons in 1896, 40 tons in 1895, 40 tons in 1894, 864 
tons in 1893, and 2,182 tons in 1892. All the ore blooms produced 
since 1897 were made by the Chateaugay Ore and Iron Company, of 
Plattsburg, N. Y., at its Standish Works, which were, however, idle 
in 1902 and 1903. l 

The iron blooms produced in forges from pig iron and scrap in 1903, 
and which were for sale and not for the consumption of the makers, 
amounted to 9,939 tons, against 12,002 tons in 1902, 8,237 tons in 1901, 
8,655 tons in 1900, 9,932 tons in 1899, 6,345 tons in 1898, 7,159 tons in 
1897, 6,494 tons in 1896, 7,185 tons in 1895, 3,221 tons in 1894, and 
6,605 tons in 1893. All the pig and scrap blooms made in forges from 
1895 to 1903, and for sale, were made in New York, Pennsylvania, and 
Maryland. 


PRODUCTION OF ROLLED IRON AND STEEL SINCE 1887. 


The total production of all kinds of iron and steel rolled into finished 
forms in the United States from 1887 to 1903 is given as follows: 


Production of rolled iron and steel in the United States, 1887-1908. 
[Long tons.] 


Plates and | 


Year. aor ae pe ail Wire rods. | Cut nails. En ad Total. 
plate. i 
A E E E ATA 2, 139, 640 603,355 |............ 308, 432 | 2, 184, 279 5, 235, 706 
po Tm 1, 403, 700 609, 827 279, 769 289, 891 | 2,034,162 | 4,617,349 
A A tees 1,522, 204 716, 496 383, 851 259, 409 | 2,374,968 | — 5,236,928 
o MCN 1,885, 307 809, 981 457,099 251,828 | 2,618, 660 6,022,875 
por — M 1,307, 176 678, 927 636, 607 223, 312 | 2,644, 941 5, 890, 963 
E Lorepduiesei eur Es 1,551, 844 751, 460 627, 829 201, 242 | 3, 033, 439 6, 165, 814 
DRS A ud ease ie seris e EU 1, 136, 458 674, 345 537,272 136,113 , 2,491, 497 4, 975, 685 
INE Leu sS voti race ia ete 1,021, 772 682, 900 673, 402 108,262 | 2,155,875 4,642,211 
OS. add. 1,306, 135 991, 459 791, 130 95,085 | 3,005,765 | 6,189,574 
o ng oes O Ven ox es 1, 122, 010 965, 776 623, 986 72,187 | 2,731,932 5, 516, 841 
A vetro ERSTE Aq tele 1,617,892 | 1,207,286 | 970, 736 94,054 | 3,081, 760 7,001, 728 
A PPS 1,981,241 | 1,448,301 | 1,071,683 70,188 | 3,941,957 | 8,513,370 
os mE 2,272,700 | 1,903,505 | 1,036,398 85,015 | 4,996,801 10, 294, 419 
1 o da 2,385,682 | 1,794,528 846, 291 70,245 | 4,390,697 | 9, 487, 443 
ba 2,874,639 | 2,254,425 | 1,365,934 68,850 | 5,785,479 | 12,349, 327 
1909. c cord exebesecee RAN ast 2,947,933 | 2,665,409 | 1,574,293 72,936 | 6,683,545 | 13,944,116 
190. il 2,992,477 | 2,599,065 | 1,803,456 64,102 | 6,047,906 | 13,287, 697 


116 MINERAL RESOURCES. 


SUMMARY OF IRON AND STEEL STATISTICS FOR 1902 AND 


1903. 


Summary of tron, steel, etc., statistics fur the United States for 1902 and 1908. 


[Long tons, except as stated.] 
Item. 


Production of iron OO A A dus ded 
Imports of iron Ofes. cie AAA E M EE 
Production of bituminous Coal ........................... c ccce ee cce eene 
Production of Pennsylvania anthracite..........oooooooconccarcssoroono... 
Production of all kinds of coal .........................- c ee cec enne 
Shipments of Pennsylvania anthracite....................... cce cece eeees 
Imports Of Coa) 1... oe eons A Sheed dae E COE AA ats 
Exports of CORAL oh becca wiles otra sara a SUE wae oe ee teeta Sees 
Production of coke coincida sade scent short tons.. 
Production of pig iron 200.242 506 cess ioe a epe E e ccdenpiesees NS T DEN SAR 
Production of spiegeleisen and ferromanganese, included in pig iron .... 
Production of Bessemer steel.................... c cceecee eese eee ere 
Production of open-hearth steel....................c ccce ee eee rere 
Production of crucible steel ..........o.ooooooooncococcanocannnccnnrco eee 
Production of blister and patented steel ............................eeeees. 
Production of all kinds of steel ........... RU A A 
Production of open-hearth steel castings ........... SS 
Production of all kinds of steel castiDg3S...........ooooomoooocanononncon... 
Production of Bessemer steel rails.................. ccc cece ccc cece cenee 
Production of open-hearth steel rajlS...........ooooooocoooocnnanscrrs.. 
Production of iron Tall. odia ai ie 


Production of structural Shapes.........ooooncocccoronncrncrarnanocococo co. 
Production of iron and steel wire rods ..........oooooooncoomonccormomm..o..- 
Production of plate and sheet iron and steel, except nail plate........... 


Production of iron and steel cut nails and cut spikes, kegs of 100 
POUM us ct ra a aid 


Production of iron and steel wire nails............... kegs of 100 pounds.. 
Production of bar, bolt, hoop, skelp, rolled axles, rolled armor plate, etc... 
Production of all rolled iron and steel, includíng cut nails and excluding 


Production of all rolled iron and steel, including both ent nails and rails. 
Production of tin plates and terne plates........................eeeeeees.. 
Production of ore, pig, and scrap blooms for sale.......................... 
Value of imports of iron and steel ..................... cule cllee esee esee 
Value of exports of iron and steel 2.2.2.0... 2c cece ee cece cen eees 
New railroad built (revised figures) .......................... Lees. miles.. 
Immigrants in the year ended Dec. 31...................... ccc eee eee eee 


1902. 


35, 554, 135 
1, 165, 470 
232, 336, 468 
36, 940, 710 
269, 277, 178 
31, 200, 890 
2, 551, 381 
6, 126, 946 
25, 401, 730 
17, 821, 307 
212, 981 

9, 133, 363 
5, 687, 729 
112, 772 

8, 386 

14, 947, 250 
367, 879 
390, 935 

2, 935, 392 
6, 029 

6, 512 

2, 947, 933 
1, 300, 326 
1, 574, 293 
2, 665, 409 


1, 633, 762 
10, 982, 246 
5, 383, 219 


10, 996, 183 
13, 944, 116 
360, 000 
12, 002 


$11, 468, 826 
$97, 892, 036 


1903. 


35, 019, 308 
980, 440 
252, 454,775 
66, 613, 454 
319, 068, 229 


` 59, 362, 831 


3, 446, 402 
8, 312, 098 
25, 262, 360 
18, 009, 252 
192, 661 

8, 592, 829 
5, 829, 911 
102, 434 

9, 804 

14, 534, 978 
400, 348 
430, 265 

2, 946, 756 
45, 054 
667 

2, 992, 477 
1, 095, 818 
1, 508, 455 
2, 599, 665 


1, 435, 893 
9, 631, 661 
4, 952, 185 


10, 215, 220 
13, 207, 697 
480, 000 

9, 940 


$11, 255, 864 
$99, 035, 865 


4,715 
937, 371 


-— «q A AAA A q APA PP PP PPP PPP TEA 
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STATISTICS OF STEEL SHIPBUILDING. 


In the fiscal year ending June 30, 1903, there were built in the United 
States 108 steel vessels, and in the fiscal year 1904 there were built 98 
steel vessels. The gross tonnage of the vessels built in the fiscal year 
1903 was 258,219 tons, and the gross tonnage of the vessels built in the 
fiscal year 1904 was 241,080 tons. In the fiscal year 1902 one iron 
vessel, of 193 tons’ capacity, was built at Wilmington, Del. This may 
prove to have been the last iron vessel to be built in the United States. 
Vessels for the United States Navy are not included in the figures 
given below, which have been furnished by the Hon. Eugene T. Cham- 
berlain, Commissioner of Navigation. The following table, received 
from the Commissioner, shows the number and gross tonnage of the 
steel vessels launched and officially numbered during the fiscal year 
ending June 30, 1903: 


Number and tonnage of steel vessela launched and officially numbered in the United States 
in the fiscal year 1903, by ports. 


| Sailing. Steam. Barges. Total 
Port. —— —|-— -— — 
e No.| Tons. !No.| Tons. |No.| Tong. |No.| Tons. 
eee lle m p 
Bath, MUcc e oocucau Du Eid JE T NR RR Nw "PR 3| 6,966 
Boston, Mass ........................... 1 0218 ERA A eter E 1 5, 218 
Bridgeport, Conn....................... Eu CT 1 T v ERES AAA 1 47 
New York, N. Y .......................- rt Rm 7 8,522 |.....].... dae 7 3,522 
Newark, N. J ........ccceccecccecececees | MON NERA 1 861 | 1 299 | 2 660 
Philadelphia, Pa ....................... A 27 70,983 AA RES 27 70, 983 
Wilmington, Del s ri lada 4| 5,44! 1 14223 5 6,827 
Baltimore, Md. .ooocoocconccnoconocncon: [sess | € 3| $955... essen E: 8, 955 
Richmond, Va................- eene eee | EE ee 1 223 erm 1 223 
Newport News, V&...............ceerr e soere rrr 3 17,994 de rr EIAS 3 17, 594 
Jacksonville, Fla....................... ..... E numum i 1 A A 1 194 
Memphis, Tenn ........................ noe | M Pp 1 8 ..... eere 1 8 
Louisville, Ky........... Lesen hoc dtes 1 210. debitis: | 1 240 
SN PONE O A 1 CU ANO: | 1 88 
Dubuque, Iowa......................... | ix ds 3 2, 088 A A | 3 2, 6x8 
Buffalo, N. Y ...2....0.ceceeeeeeceeceeee RE . MS 4| $34 1| 339, 5 6, 735 
Cleveland, Ohio ........... eene TA EP 12| 45,682 .....]..... | 12| 45,682 
Toledo; Ohlo:««. «eese zoe eSestute ee: da ¡O A pc | 4| 11,52 
Detroit, Mich........... eese NOR pases A | 10,800 Le enn | 4| 10,800 
Port Huron, Mich oasis rl As 6 21, 845 1 855 7 22, 700 
Marquette, Mich .......... .....sueeees]- ees p $| E92]. 3| 11,079 
Grand Haven, Mich......................... cece eee 2 RA ornent 2 116 
Chicago, Ill.........seeeeeee esee coco: —€— 5| 14,768 | NM EH 5| 14700 . 
San Francisco, Cal...... TER DTE MEDION: 4| 10,428 |.....|......---- ! 4 10, 428 
Port Townsend, Wash .................. leen trt | 2 7.05 eee etc MS 2 261 
Total ....... cessere 4 | 12, 184 | 100 | 240,107 | 4| 592 108| 258,219 


—MM—— a re ———— 


Of the 108 vessels built in the fiscal year 1903, 42 were built at ports 
on the Great Lakes, their tonnage amounting to 123,414 long tons out 
of a total tonnage of 258,219 tons. 
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The following table, also received from Commissioner Chamberlain, 
gives the number and gross tonnage of the steel vessels launched and 
officially numbered during the fiscal year 1904: 


Number and tonnage of steel vessels launched and officially numbered in the United States 
in the fiscal year 1904, by ports. 


Sailing. Steam. Barges. Total. 
Port. — —— PA SA PR 
No.| Tons. |No.| Tons. |No.| Tons. | No. Tons. 

Boston, Mass ....................... ee. 1 O E A A O repu 1 3,708 
New York, N.Y osos cessio EPECP ERR E 3 11,582 4 2, 593 1 494 8 14, 669 
Newark, N. A, eee sci nt Res 1 1:295 o AS 1 1,225 
Philadelphia, Pa .......................]....-]...- eese 19| 146,315 | 2 458 | 21 46,773 
Wilmington, Del .......................].....].......... 4 6, 680 1 1, 423 5 8, 103 
Baltimore, Md 2.2.0... ccc ccc ccc cet |e cee elec enc ceees 5 SA tees 6 9, 156 
Richmond, Vai lite 2 A A 2 446 
New Orleans, La....................... .]..... |]... Lees 2 A lseecee eens 2 58 
O A O A A exe tms 1 479 1 479 
Burlington, V5 A — €— ee 1 1,195 ies ates duds 1 1, 195 
Buffalo, N.Y ..ooooccoocccoccncccoccnoncns RO. ener 4| 1,979| 1 6299| 5 2, 608 
Cleveland, Ohlo.... cie oes davis sens we leccad loan] 14 ess CA PIS 14 66, 337 
Toledo, ONO «i. cese o E boo rr vires xo ol evade 4 BILI A  eoucuumuisra 4 8, 183 
Detroit, Mich. ad os Tilt 223,094 li 7 23, 593 
Port Huron, Mich :...................-. lees] ee esee 6| 17,980 |............ * | 6 17,980 
Marquette, Michi los 4 I6, E nates wk e 4 16, 723 
CHieBgO Ill cas ce stew yes cena x vs a bete to 7 1S, 107. MESA AA 7 18, 028 
San Francisco, Cal ....oococccoroccconoolocccoloccccco co: 4 1, N66 eee 4 1, 866 


Totali aciei Obr EE A MID Fus 4| 15,290] 88 222, 307 | 6 3, 483 e 241, 080 


Of the 98 vessels built in the fiscal year 1904, 47 were built at ports 
on the Greut Lakes, their tonnage amounting to 153,402 long tons out 
of a total tonnage of 241,080 tons. 


IRON AND STEEL WORKS OF THE UNITED STATES. 


The American Iron and Steel Association has recently issued a new 
edition of its directory to the iron and steel works of the United States, 
and from this publication the following information is obtained which 
shows the growth of the country's iron and steel industries from 
November, 1901, to June, 1904— particularly the increase or decrease 
in the number of plants and in their productive capacity. 

Whole number of blast furnaces.—In the edition of the directory for 
1901 there were described 406 completed furnaces as being then active 
or as having been reported as likely to be some day active. The annual 
capacity of these furnaces as reported by their owners amounted, in 
round numbers, to 24,800,000 long tons, not all of which capacity could, 
of course, be employed at the same time, nor would some of the fur- 
naces enumerated ever run again. In the edition for 1904 there are 
described 428 completed furnaces, either active or reported as likely 
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to be some day active. Eliminating some of the furnaces in the latter 
category as being probably dead for all time there remain about 410 
live furnaces to-day. The annual capacity of these furnaces is placed, 
in round numbers, at 27,675,000 long tons. The actual production of 
pig iron in 1903 was 18,009,252 long tons. 

Furnaces building.—When the directory for 1901 appeared 12 fur- 
naces were being built, namely, 2 in New York, 1 in New Jersey, 3 in 
Pennsylvania, 1 in West Virginia, 2 in Alabama, 1 in Michigan, and 2 
in Colorado. In the edition for 1904 there are enumerated 17 furnaces 
in course of erection or as being rebuilt, namely, 3 in New York, 5 in 
Pennsylvania, 1 in Virginia, 2 in Alabama, 4 in Ohio, 1 in Michigan, 
and 1 in Colorado. In the figures for both years projected furnaces 
or furnaces that had been undertaken and work upon which had been 
suspended are not included. 

Fuel used in blast furnaces.—The 406 furnaces described in the 
directory for 1901 were classified as follows: Fifty-five used charcoal 
as fuel, 5 used mixed charcoal and coke, and 346 used anthracite and 
bituminous fuel. Of the 428 furnaces that are described in the 
directory for 1904, 56 use charcoal and 372 use anthracite and bitumi- 
nous fuel. No furnaces now use mixed charcoal and coke. Five fur- 
naces, not included above, make ferrosilicon, ferrochrome, ferro- 
tungsten, etc., by electricity. 

Capacity of furnaces according to fuel used.—The average annual 
capacity of the 55 charcoal and 5 mixed charcoal and coke furnaces in 
. 1901 was 14,179 long tons, and the'average annual capacity of the 56 
charcoal furnaces that are described in 1904 is 15,207 tons. The aver- 
age annual capacity of the mineral fuel furnaces in 1901 was 69,252 
tons; in June, 1904, it is 73,286 tons. 

Rolling mills and steel works.—In the edition of the directory for 1901 
there were enumerated 527 completed rolling mills and steel works, 28 
in course of erection, 1 being rebuilt, 1 to be rebuilt, and 6 projected. 
In the edition for 1904 there are enumerated 572 completed rolling mills 
and steel works, 12 in course of erection. 1 being rebuilt, and 2*partly 
erected. In addition the directory for 1904 mentions 14 *projected 
plants. The annual capacity of the completed rolling mills in 1904 
amounts to 25,978,050 tons of finished rolled products, as compared 
with 23,220,350 tons in 1901. 

Puddling furnaces.—The number of puddling furnaces in Novem- 
ber, 1901, each double furnace counting as 2 single furnaces, was 
3,251. In June, 1904, there were 3,161 puddling furnaces. The highest 
number of puddling furnaces reported in any edition of the directory 
was in 1884, when 5,265 were enumerated. 

Bessemer steel works.—The total number of completed Bessemer 
steel works in November, 1901, including 1 Clapp-Griffiths plant, 2 
Robert-Bessemer plants, and 9 Tropenas and “ special” Bessemer 
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plants, was 47, and the whole number of converters was 100. In June, 
1904, there were 32 standard Bessemer steel works with 75 converters, 
1 Clapp-Griffiths plant with 1 converter, 2 Robert-Bessemer plants 
with 3 converters, 10 Tropenas plants with 14 converters, 1 Book- 
walter plant with 1 converter, 1 Evans-Wills plant with 2 converters, 
and 4 plants with 7 converters which make steel by special processes; 
total number of Bessemer plants, 51; total number of converters, 103. 
The increase in the number of small Bessemer plants in the last few 
years is noteworthy. Since November, 1901, 6 standard Bessemer 
plants, with 15 converters, have been dismantled. In addition, 2 Tro- 
penas plants with 3 converters have been abandoned. The annual 
capacity of the completed and building Bessemer converters in Novem- 
ber, 1901, was 12,998,700 long tons; in June, 1904, it was 13,628,600 
tons, an increase of 629,900 tons. No basic-Bessemer steel is made in 
this country. 

Open-hearth steel works.—The directory for 1901 described 112 com- 
pleted open-hearth steel plants, with 403 completed furnaces. In the 
directory for 1904 there are described 135 completed plants, with 549 
completed furnaces, and 28 building and partly erected furnaces. The 
annual capacity of the 549 completed and of the 28 building and partly 
erected open-hearth furnaces, in ingots and direct castings, in June, 
1904, was 11,335,100 long tons, against an annual capacity in Novem- 
ber, 1901, of 8,289,750 tons, showing an increase of 3,045,350 tons. 

Growth of basic steel.—In the directory for 1904 the character of the 
product made at the open-hearth steel works, whether acid or basic steel, 
or both, is indicated. Of the 403 completed furnaces in November, 
1901, 236 were prepared to make basic steel and 167 to make acid steel, 
and of the 46 building furnaces 33 would make basic steel and 13 acid 
steel. The completed and building basic furnaces had an annual 
capacity of 6,415,100 tons, and the acid furnaces of 1,874,650 tons. 
In the directory for 1904, 185 open-hearth furnaces are described as 
making acid steel and 364 as making basic steel; also 4 acid and 24 
basic furnaces as being built or as partly erected: Total, 189 acid and 
388 basic furnaces. The acid furnaces have an annual capacity of 
2,015,900 long tons of ingots and castings, and the basic furnaces of 
9,319,200 tons. 

Crucible steel works.—In November, 1901, there were 45 completed 
crucible steel plants, equipped with 2,896 pots, and their aggregate 
capacity was 175,000 tons. In June, 1904, there were 57 completed 
plants, the number of pots was 3,606, and the aggregate annual 
capacity of the plants was 226,610 tons. 

Steel castings.—In 1901 there were 56 open-hearth steel plants which 
were prepared to make steel castings, and in June, 1904, there were 
84 plants. The production of open-hearth steel castings has greatly 
increased since 1898. As already mentioned, the number of small 
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Bessemer plants has also increased since 1901, all of which make steel 
castings. Steel castings are also made by 26 crucible plants, also hy 
a few plants which use special processes. 

Rail mills.—In the edition of the directory for 1901 there were 
enumerated 45 rolling mills which were prepared to make standard, 
girder, light T, and other iron and steel rails, and 3 mills as in course 
of erection. In the edition for 1904 there are enumerated 44 com- 
pleted rail mills, 1 building, and 1 projected. 

Structural mills.—The whole number of works which are now 
equipped to roll beams, beam girders, zee bars, tees, channels, angles, 
bridge rods, building rods, plates for bridge work, Structural tubing, 
ete., is 70, as compared with 67 in November, 1901. 

Plate and sheet mills.—In the directory for 1901 there were enu- 
merated 153 completed plate and sheet mills, 7 building, and 1 pro- 
jected. In the directory for 1904 there are enumerated 157 completed 
mills, 2 building, 1 partly erected, and 4 projected. 

Tron and steel skelp mills.—In the directory for 1901 there were enu- 
merated 60 completed iron and steel skelp mills and 2 building. In 
the directory for 1904 there are enumerated 61 completed mills and 2 
projected. 

Black-plate mills.—1In the directory for 1901 there were enumer- 
ated 46 completed black plate plants, 6 building, and 1 projected. In 
the directory for 1904 there are mentioned 49 completed and 3 building 
plants. 

Tin-plate and terne-plate works. —1n November, 1901, there were 55 
completed tin-plate and terne-plate works, 7 building, and 1 projected. 
In the directory for 1904 there are enumerated 53 completed works, 
2 building, and 1 projected. 

Were rods.—In November, 1901, there were 32 completed wire-rod 
mills, 4 building, 1 rebuilding, and 1 projected. In June, 1904, there 
were 33 mills equipped to roll iron and steel wire rods. 

Cut-nail works.—In November, 1901, there were 32 rolling mills 
which were devoted in whole or in part to the manufacture of cut nails 
and cut spikes, containing 3,161 nail and spike machines. In June, 
1904, there were 23 rolling mills which made cut nails and cut spikes, 
equipped with 2,302 nail and spike machines. 

Wire-nail works.—A full description of the wire-nail works of the 
United States will be found in the supplement to the directory for 
1901, published in 1903, in which 69 wire-nail works are described. 

Natural gas.—In the directory for 1901 there were enumerated 110 
completed iron and steel works which used natural gas and 7 were in 
course of erection. In June, 1904, the total number of works which 
used natural gas was 135, and in addition 2 works to use natural gas 
were being erected, 1 was partly erected, 1 was rebuilding, and 2 were 
projected. 
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Forges and bloomeries.—The number of pig and scrap iron bloomeries 
which made blooms, billets, etc., for sale in November, 1901, was 8, 
nearly all of which were active in that year. The number of forges 
which made blooms directly from the ore was 2. The number of 
bloomeries enumerated in 1904 is 8 completed and 1 building. The 
number of forges which make blooms directly from the ore is reduced 
to 1, located in New York. 


STATISTICS OF THE CANADIAN IRON TRADE FOR 1903. 


PRODUCTION OF PIG IRON IN CANADA. 


The American Iron and Steel Association has received from the 
manufacturers the statistics of the production of all kinds of pig iron 
in Canada in the calendar year 1903. They show a decrease of 54,139 
long tons, or nearly 17 per cent, as compared with 1902, but an increase 
of 20,442 tons as compared with 1901. 

The total production in 1903 amounted to 265,418 long tons, against 
319,557 tons in 1902, 244,976 tons in 1901, and 86,090 tons in 1900. In 
the first half of 1903 the production was 132,930 tons and in the second 
half it was 132,488 tons, a decrease of 442 tons. Of the total produc- 
tion in 1903 exactly 247,905 tons were made with coke and 17,513 tons 
with charcoal. Nearly one-half of the total production, 126,892 tons, 
was basic pig iron. Less than 1,000 tons of Bessemer pig iron were 
made. Spiegeleisen and ferromanganese have not been made since 
1899. 

The following table gives the total production of all kinds of pig iron 
(including spiegeleisen and ferromanganese) in Canada from 1894 to 
1903. Prior to 1894 the statistics of pig-iron production in Canada 
were not collected hy the American Iron and Steel Association. 


Production of pig iron in Canada, 1894-1908. 


[Long tons.] 
Ve ES AA A | U 
Year. Quantity. Year. Quantity. | Year, , Quantity. 
Ero E | - DUET n —— eRe m 
ESS Leurs dy 44,791 | 1598 uci EIFE GB, 709. 101-1902, cecus eR 319, 557 
jii: aS i OF ee O o AAA 94.077 7| 1908 AAA 265, 418 
1890: AS 60,030 || 1900.02.02. .c eee eee 86, 090 


P rU 53,796 | TOOT ne te 244,976 


On December 31, 1903, the unsold stocks of pig iron in Canada 
amounted to 19,168 long tons, as compared with about 20,000 tons at 
the close of 1902, 59,472 tons at the close of 1901, and 12,465 tons 
at the close of 1900. 
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On December 31, 1903, Canada had 15 completed blast furnaces, of 
which 9 were in blast and 6 were idle. Of this total 11 were equipped 
to use coke for fuel and 4 to use charcoal. In addition 3 coke fur- 
naces and 1 charcoal furnace were being built or were partly erected 
on December 31, but work on at least two of the furnaces had been 
suspended for some time. 

The statistics of the production of pig iron in Canada in the first six 
months of 1904 have also been received from the manufacturers. The 
figures show a decrease as compared with either of the two halves of 
1903, as will be seen by the following table, which gives the produc- 
tion by fuels, in long tons, in half-yearly periods: 


Production of pig iron in Canada in 1908 and 1904, by half-years, and by kind of fuel used. 


rn —— € €— €— e a —— — À — 


First half Second half| First half 
Fuel used. of 1903. | of1903. | of 1904. 


Long tons. | Long tons. | Long tons. 


DOE: aa iS ced pite 123, 500 124, 405 111,840 
CHATCOOM as eo vee mew br Qtek ete ea Lau i et veda e ad ie de 9,430 8, 083 8, 803 
TO a nd 132, 930 132, 488 120, 643 


The decrease in production in the first half of 1904, as compared 
with the first half of 1903, was 12,287 tons, and as compared with the 
second half of 1903 it was 11,845 tons. Of the production in the first 
half of 1904 35,291 tons were basic pig iron, against 69,325 tons in the 
first half of 1903 and 57,567 tons in the second half of that year. A 
small quantity of Bessemer pig iron was produced in the second half 
of 1903, but no Bessemer pig iron was made in the first half of 1903 
or in the first half of 1904. 

The unsold pig iron held by manufacturers on June 30, 1904, 
amounted to 36,868 long tons, as compared with 19,168 tons on Decem- 
ber 31, 1903, and 13,585 tons on June 30, 1903. Of the unsold stocks 
on June 30, 1904, a little less than 4,000 tons were made with charcoal, 
the remainder being coke iron. 

During the first half of 1904 the total number of furnaces in Canada 
actually in blast for the whole or a part of the period was 10, of which 
T used coke and 3 used charcoal. The number of furnaces idle during 
the whole period was 5, of which 4 used coke when last in blast and 1 
used charcoal. Of the 15 completed blast furnaces in Canada on June 
30, 1904, 7 were located in Nova Scotia, 3 in Quebec, and 5 in Ontario. 


PRODUCTION OF STEEL IN CANADA. 


The American Iron and Steel Association has also received from the 
manufacturers the statistics of the production of steel ingots and cast- 
ings and of rolled iron and steel in Canada in 1903. 
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The total production of steel ingots and castings in Canada in 1903 
was 181,514 long tons, against 182,037 tons in 1902, a decrease of 523 
tons. Bessemer and open-hearth steel ingots and castings were made 
in each year. Almost all the open-hearth steel reported in 1902 and 
1903 was made by the basic process. The direct steel castings made 
in 1903 amounted to 4,506 tons. 

The following table gives the production of all kinds of steel ingots 
and castings in Canada from 1894 to 1903, inclusive: 


Production of all kinds of steel ingots and castings in Canada, 1894-1908. 


[Long tons.] 
Year. Quantity. | Year. Quantity. Year. Quantity. 
Y 
—————————————— rr el er a — ———— | —— — MÀ, 
A 25,685 || 1898................. 21,540 || 1902 casos 182, 037 
1805.....2 x e TES 17,000 | 1899................. 22,000 || 1903................. 181, 514 
A 16, 000 | Iciar 23,577 


A ed Ida 26, 084 


PRODUCTION OF ROLLED IRON AND STEEL IN CANADA. 


The production of Bessemer and open-hearth steel rails in 1903 
amounted to 1,243 long tons, against 33,950 tons in 1902; structural 
shapes, 1,983 tons, against 423 tons in 1902; cut nuils made by rolling 
mills and steel works having cut-nail factories connected with their 
plants, 118,686 kegs of 100 pounds, against 114,685 kegs in 1902; 
` plates and sheets, 2,450 tons, against 2,191 tons in 1902; all other 
finished rolled products, excluding muck and scrap bars, blooms, 
billets, sheet bars, and other unfinished forms, 118,541 tons, against 
119,801 tons in 1902. The total quantity of all kinds of iron and steel 
rolled into finished forms in Canada in 1903 amounted to 129,516 long 
tons, against 161,485 tons in 1902. 

The following table gives the production of all kinds of iron and 
steel rolled into finished forms in Canada from 1895 to 1903, inclusive: 


Production of all kinds of rolled iron and steel in Canada, 1895-1908. 


[Long tons.] 
 — - _ A 4 ———————————— 
Year. Quantity. | Year. Quantity. Year. Quantity. 
A — 66, 402 | |^ A 90,303 || 1901................. 112, 007 
A dads 75, 013 | 1899 A 110,642. || 1902... :s ees eo rns 161, 485 
AA ere aug eo. esa 77,021 | IM os 100, 690 || 1903................. 129, 516 


On December 31, 1903, there were 18 completed rolling mills and 
steel works in Canada, 1 building steel plant, and 1 projected rolling 
mill. Of the completed plante, 2 were equipped for the manufacture 
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of steel castings only, 5 for the manufacture of Bessemer or open- 
hearth steel ingots and rolled products, and 11 for the manufacture of 
rolled products only. The building plant is being equipped for the 
manufacture of «basic open-hearth ingots only. The projected plant 
is to be equipped for the manufacture of skelp and bar iron, the 
former for use in a wrought-iron pipe plant mney was put in openi: 
tion on May 4, 1903. 

Of the 18 completed rolling mills and steel works in Canada on 
December 31, 1903, 3 were located in Nova Scotia, 5 in Quebec, 9 in 
Ontario, and 1 in New Brunswick. The building plant is in Nova 
Scotia, and the projected plant is in Ontario. 


CHANGES IN CANADIAN IRON AND STEEL WORKS. 


The Nova Scotia Steel and Coal Company (Limited), of New Glasgow, 
Nova Scotia, has completed a new coke blast furnace at Sydney Mines, 
Nova Scotia. The furnace was first blown in on August 30, 1904. It 
is 85 by 17 feet, is equipped with + Roberts stoves, and has an annual 
capacity of about 75,000 long tons of forge and basic pig iron. The 
furnace is also equipped with one pig-iron casting machine. The com- 
pany is also erecting a new open-hearth steel plant at Sydney Mines, 
which is to be equipped with four 40-long-ton basic furnaces, of which 
three are to be stationary Wellman furnaces and one is to be a tilting 
furnace. Ingots only will be made, for which the plant will have an 
annual capacity of about 60,000 long tons. 

The Halifax Rolling Mills, near Halifax, Nova Scotia, have been 
dismantled. They were built in 1878, and were equipped with two 
heating furnaces, two trains of rolls, and twenty cut-nail machines. 
They were formerly operated by the Halifax Rolling Mills Company, 
but had been idle for years. 

The Montreal Steel Works, of Montreal, Cada are now equipped 
with two 15-long-ton acid open-hearth-steel furnaces, a second furnace 
having been added in 1903. The 3,000-pound modified Bessemer con- 
verter with which the plant is also equipped was not operated in 1903. 
The works produce steel castings. 
` The Peck Rolling Mills (Limited) have succeeded Peck, Benny & Co., 
of Montreal. The rolling mill of the company was partly destroyed 
by fire in 1903, but was rebuilt in the same year. 

The Iron and Steel Company of Canada (Limited) has acquired the 
rolling mill at Belleville, Ontario, formerly operated by the Abbott- 
Mitchell Iron and Steel Company of Ontario (Limited). M. Wright 
is president, D. Jackson is vice-president, and J. F. Wills is managing 
director, secretary, and treasurer. 

The Toronto Bolt and Forging Company (Limited) is now the owner 
of the rolling mill at Sunnyside, Toronto, formerly operated by the 
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McDonell Rolling Mills Company of Toronto (Limited). George 
Gillies is president of the new organization, T. H. Watson is secretary 
and treasurer, John Stephens is general superintendent, and C. O. 
Jolley is assistant superintendent. 

The Page-Hersey Iron and Tube Company (Limited), of Guelph, 
Ontario, which manufactures wrought-iron pipe, did not install in 
1903 the 2 trains of rolls for the manufacture of skelp and bar iron 


whica it proposed adding to its works. The company is now uncertain 
when the rolls will be added. 


THE WORLD”S IRON TRADE IN 1903. 
THE WORLD’S PRODUCTION OF IRON ORE AND COAL. 


The following table gives the production of iron ore and coal in all 
countries in 1903, except in some instances, when figures for 1902 are 
given. Tonsof 2,240 pounds are used in giving the production of the 
United States, Great Britain, Canada, Cuba, India, Natal, South Afri- 
can Republic, New South Wales, New Zealand, other Australasia, and 
‘‘other countries," and metric tons of 2,204 pounds are used for all 
other countries, the latter being used as the equivalent of long tons 
in ascertaining the total production of all countries. The statistics are 
from official sources. The Belgian coal statistics do not include 
lignite. 


World’s production of iron ore and coal and lignite in 1903, by countries. 


Iron ore. Coal and lignite. 
SOMME Year.| Quantity. conte Year, | Quantity nice 
Tons. Tons. 

United 8tates ic 1903 35, 019, 308 34.71 | 1903 | 319,068, 229 36. 65 
Great Britain ............................ 1903 13,715, 645 13.59 | 1903 | 230, 334, 469 26. 46 
Germany and Luxemburg............... 1903 21, 230, 639 21.04 | 1903 | 162,312, 075 18. 65 
o A A ur pareri E aas 1902 5, 003, 782 4. 96 | 1903 35, 002, 992 4.02 
Belgi 2227] 9 9 pe Dr E IRE ITES dex 1902 166, 480 .16 | 1903 | 523,870, 820 2. 74 
Austria-Hungarya................ceesee. 1902 3, 329, 128 3.30 | 1902 39, 904, 313 4. h8 
Russia and Finland...................... 1902 5, 648, 227 5.60 | 1902 15, 508, 924 1.78 
SW dune qe bs Ede E 1903 3, 677, S41 3.65 | 1903 320, 390 04 
SPAM Loira aaa 1903 8, 478, 600 8.40 | 1903 2, 798, 113 32 
IUtly A esl oue Mila e di odes 1902 240, 705 .24 | 1902 413, 810 05 
Canada uterina dla 1902 360, 717 .36 | 1903 7, 139, 852 82 
CUDB uo 855.5 Sek as edaa aua EI ERE 1903 624, 858 5623 esee ER E EORR EM 
South African Repüblieiz ioco leo $53 seu la 1903 2, 258, 284 .26 
Natal E UTR TERN er p RM TENER 1903 713, ^48 .08 
IN A D Resp REX RM 1902 85, 235 .08 | 1903 7, 480, 589 . 86 
Greece ooi O pa. a da ERE WS 1902 646, 409 .04 | 1902 8,516 .00 
New South Wules........................ 1902 13, 555 01 | 1903 6,351, 846 .73 
New Zealand cli exa x dirt 1902 1, 362, 702 . 16 
Other Australasia........................ 1902 116, 994 .12 | 1902 916, 442 . 11 
JAPAN ir 1901 70, 172 .07 | 1901 8, 945, 938 1.03 
Eolo. XP ERUN 1902 525, 012 .52 | 1902 285 .00 
Other countries (estimated) ............. 1903 2, 046, 693 2.03 | 1903 5, 782, 833 .66 
DOU cero sii veo VET P ques b Ia does 100, 900, 000 100.00 |...... 870, 195, 000 100. 00 


— —— — 


a Includes Bosnia and Herzegovina. bLignitenot included, 
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The iron ore figures for * other countries" include 728,721 long 
tons which were mined by Newfoundland in 1902. 


THE WORLD'S PRODUCTION OF PIG IRON AND STEEL. 


In the following table is given the production of pig iron and steel 
in all countries in 1903, excent in a few cases in which figures for 1902 
are given. Long tons of 2,240 pounds are used for the United States, 
Great Britain, Canada, and “Other countries,” and metric tons of 
2,204 pounds for all other countries, metric tons being used as the 
equivalent of long tons in ascertaining the total production for all 
countries. The statistics of steel production for the United States, 
Great Britain, Germany and Luxemburg, France, Belgium, Austria- 
Hungary, Russia and Finland, Sweden, Spain, and Canada embrace 
ingots and in some cases direct castings, but for Italy complete ingot 
statistics are not available and the statistics for finished steel have been 


used. 
World's production of pig iron and stcel in 1908, by countries. 


Pig iron. Steel. 
Country. P 
ercent- |... Percent- 
Year.| Quantity. age. Year.| Quantity age. 
Tons Tons. 
United States .................. e eee eee 1908 18, 009, 252 | $8.80 | 1903 14, 534, 978 40. 98 
Great Britain ................... ecce ee 1908 8,811, 2:4 15.98 | 1903 | 25,131,101 14. 46 
Germany and Luxemburg............... 1903 10, 085, 634 21.73 | 1903 8,801,515 2A. 79 
FINNOg. eu onsed c REDE uei uu ERU suse 1°08 2, 827, 668 6.09 | 1903 1, 906, 000 5. 86 
Belgium 22-222 a Ou uPe ctas d EVER ro 1903 1,216, 500 2.62 | 1908 981, 740 2. 76 
Austria-Hungary 5b.................-. ees. 1902 1, 470, 000 8.17 | 1902 1, 190, 000 8. 85 
Russia and Finland...................... 1902 2,592,9-2 5.59 | 1902 2,118,971 5.97 
o iia essees beh KORR RE NES d 1903 506, 825 1.09 | 1908 31%, 897 . 90 
Spain ...ooooonccooscccorones. US 1903 380 7*4 .82 | 1903 199, 642 +56 
O 1902 e 43, 835 .09 | 190? 108, 864 .81 
A iccleeen ETT 1903 265, 418 .5; | 1908 I1dM,5814| ^ .5 
Other countries (cstimated) ............. 1903 210, 898 .45 | 19.3 84, 778 .10 
"Toll. ouch raso Dido 46,420,000 | 100.00 |...... 35, 510, 000 100. 00 
a Does not include direct seei castings bIncludes Bosnia and Herzegovina. 


c neludes blast-furnace castings. 


In tables that have previously appeared, the world’s probable total 
production of pig iron has been given as 825,000 long tons in 1800; 
as 1,825,000 tons in 1830; as 4,750,000 tons in 1850; as 11,900,000 tons 
in 1870; as 17,950,000 tons in 1880; as 27,157,000 tons in 1890; as 
40,400,000 tons in 1900, and now it is estimated as 46,420,000 tons in 
1903. 

In 1879 the world's production of steel was estimated as amounting 
to 3,021,000 long tons. The production of 1889 was estimated as 
amounting to 10,948,000 tons. The figures given in the preceding 
table show that the production had increased to 35,510,000 tons in 1903. 


PRODUCTION OF MANGANESE ORES IN 
1903. 


By JonN BIRKINBINE. 


PRODUCTION. 


In the year ending December 31, 1903, the production of manganese 
ore in the United States was 2,825 long tons, valued at $25,335, or 
$8.97 per ton. This is an apparent but not an actual decline from the 
quantity reported in 1902 (16,477 tons) of 13,652 long tons, or 83 per 
cent. In the total for the year 1902 was included a report, obtained 
through the United States census local agent, of 9,000 tons from the 
State of Montana, none of the ore being shipped (to which fact attention 
was called in the report). This operation being omitted, the corrected 
total for 1902 is but 7,477 long tons. Subsequent investigation has 
shown that the ore reported was not actually mined, and it therefore 
has not been included in the 1903 report, although exploratory work 
has been prosecuted and a liberal amount of ore exposed. The geo- 
graphical location of these reported deposits is not such as to encour- 
age the expectation of immediate development and shipment upon a 
liberal scale. 

The following table shows the production of manganese ores in the 
United States in the years 1896 to 1903 by States, together with the 
total valuations and the average value per ton: 


Production and value of manganese ores in the United Ntates, 1896-1908. 


1896. 1897. 1898. 


State. Average | Average Average 
Quantity. Value.| value |Quantity. Value.! value (Quantity. Value. | value 
er ton. per ton. | per ton. 
Long tons. Longtons. Long tons. | 
Alabama .............2-.00- AEE PIETER E EII A A 22 | «$143 | 086.50 
Arkansas ........ 3, 421 ¡$36, 686 $10. 72 3,240 $33,708 | $10.40 2,662 | 26,035 9. 78 
California ....... 234 | 3,415 12. 02 484 | 2,788 5.76 511 | 3, 222 5. 96 
Georgía.......... 4,085 | 27,032 6.62 8,832 | 22, 084 6. 63 6, 689 41,971 | 6.21 
wes eaa PA A esa ee 37 370 AA A ad EC 
North Carolina.. 2 17 B DU A A A A O ud oes. dum UE ee 
Pennsylvania ... 265 | 1,988 7.50 3H | 2,832 A A M Bees 
Tennessee . . ... ..].-.. A RA ces 11 93 8. 45 381 | 2,276 | 5.97 
Virginia ......... 2,018 | 21,485 10. 65 3,650 | 33, 630 | 9.21 5, 662 | 55, 938 | 9. 88 
West Virginia ... 13 104 ¿A A EIIDED postes ica o 
Total ...... 10,088 | 90, 727 8. 99 11,108 | 95,505 


8.60 | 15,957 129,185 ' 8.10 
| 


| | 
m R 1903—9 EN i 
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Production and value of manganese ores in the United States, 1896-1903—Continued. 


1899. 1900. 1901. 

State. | Average Average | | Average 

Quantity.) Value.; value jQuantity.) Value. | value [Quantity.! Value. | value 
| per ton. per ton. | per ton. 

Longtons . Long tons asians: 
Alabama uou A O E Gea O AA 17 $111 $6. 50 
Arkansas ........ 356 | $3, 781 | $10. 62 145 | $1,530 $10. 55 91 657 7.2 
California ....... 115 855 7.43 131 1,310 10. 00 610 | 3,610 5. 9 
Georgia.......... 3,089 | 23,377 7.57 3,447 | 26,816 7.78 4,074 | 24,674 6. 06 
Missouri ......... 16 160 10:00 oos A em ecw ea da 28 280 10. 00 
O AA T 137 914 3.19 E A aas 
North Carolina... 90 765 8:50. [s Lococques seeds A A A ade E dés 
Penusylvania ... 12 58 LRI O | IEEE Ic dal P Sacr daa usas eau Re 
Tennessee ....... 19 133 7.00 30 | 195 6.50 400 | 3,287 8. 22 
WA Saw Ges A, PEE A E A esee cael 2,500 | 31,259 12. 50 
Virginia......... 6,228 | 53,069 8.52 7,881 | 69,924 8.87 4,275 | 52,853 12. 36 
West Virginia ... 10 80 8.00 ........e eene ene Henn ttem 
Total ...... 9,935 | 82,278 8.28 | 11,771 100, 289 8.52 | 11,995 Mere 9.73 
1902, 1903. 

State. | Average Average 

Quantity. | Value. value | Quantity. | Value. value 

per ton. per ton 

Long tona. Lony tone. | | 

AIKADSAS .......0002.--2cceeccceecees Ro) MUI] 8915 |e. PA RENS ON 
California... eec oes e Vosa a RR ORA MIG 10,175 12. 03 16 $116 $7.25 
A c NEN 3,500 20, 830 9. 95 500 2,930 5. 86 
South Carolina....................... 8 40 5. 00 25 263 10. 52 
A A PA 483 2,415 5.00 
Virginia Losses ER CREE DER Vd sA 8,041 29, 444 9. 68 1,801 19, 611 10. 89 
I EAEE 7,477 | 60,911 8.15 | 2,825 | 25, 335 8.97 


In the year 1903 five States contributed manganese ores. Montana 
and Arkansas, which were reported active in 1902, furnished no ore, 
but Utah again supplied manganese ores. The chief sources of the 
mineral in this country, viz, the States of Virginia, Georgia, and 
Arkansas, showed a falling off. Utah has some deposits of manganese 
ores which may in the future supply more ore than has been produced 
heretofore. 

Of the 1903 total 1,801 tons, or 64 per cent, came from Virginia, 
500 tons from Georgia, and 453 tons from Utah; with these excep- 
tions the quantities inined were small. 

The table below shows the production of manganese ores in the 
States of Virginia, Georgia, Arkansas, and other States, the total pro- 
duction for the United States, and the total value for the years 1880 
to 1903, as well as the totals for the twenty-four years covered. 
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Production of manganese ores in the United States, 1880-1908. 
[Maxima arc given in italica.] 


Year. Virginia. | Georgia. | Arkansas. caet TOI DEO otal value. 


1880 P EA A 3,661 1,800 |... ue 800 5, 761 $86, 415 
A eee ee em 3, 296 1, 200 100 300 4, 895 78, 425 
E O oi TE 2, 982 1, 000 175 875 4,682 67, 980 
E ee 5,355 |............ 400 400 6,155 92, 325 
A 8,980 |............ 800 400 10, 180 122, 160 
TSS was bie eRoZezr epe ine Esa 18, 745 2, 580 1, 483 450 23,258 190, 281 
e ey eee anes 20, 567 6,041 8,316 269 30, 193 277, 636 
1887... a2 ooo eS ceaees 19,835 9, 024 5, 651 14 Sh, 524 $53,844 
|]. mere 17,646 5, 568 4,312 1,672 29, 198 279,571 
1889. A vedios ed adus 14,616 5, 208 2,528 1,845 24,197 240, 559 
A essen 12, 699 749 5, 839 6,897 25, 684 219, 050 
j.p A e 16, 248 3,575 1, 650 1, 943 23, 416 239, 129 
EA PE I E RAE 6,079 826 6,708 lenin 13,613 129, 586 
1896 A ss 4,092 . 724 2,020 882 7,718 66, 614 
TOO A E 1,797 1,277 1, 934 1, 300 6, 308 53, 635 
1|. NM SCORE 1,715 3,856 | ` 2,991 985 9, 547 71, 769 
e A ———— 2,018 4, 085 3, 421 564 10, 088 90, 727 
o F.: y AAEE E 3, 650 3, 332 3,240 886 11, 108 95, 506 
jo s E 5, 662 6, 689 2, 662 944 15, 957 129, 185 
j| M m 6,228 3, 089 856 262 9, 985 82, 278 
1900.5 eser ccua E ER ETE atte 7,881 8, 447 145 298 11,771 100, 289 
190 chon ce m 4,275 4,074 91 8, 555 11, 995 116, 722 
A PLE teres: 3, 041 3, 500 82 854 7,471 60,911 
1908 PUR IN 1, 801 900 |........-.-- 524 2, 825 25, 835 

Total for 24 years...... 192, 868 72,144 49, 404 25, 919 340, 335 3, 244, 931 


PRODUCTION OF MANGANIFEROUS IRON ORES. 


As has been the case iir former reports the quantity of manganif- 
erous iron ore mined has been included in the iron-ore statistics, but 
is briefly outlined here. . 

In the Lake Superior region considerable quantities of iron ores are 
mined which contain from a fraction of 1 per cent up to 20 per cent or 
more of manganese, and ores from the same deposit may be marketed 
as Iron ore, or as manganiferous iron ore, which is used in the produc- 
tion of spiegeleisen. It is impossible to indicate clearly the quantities 
of such manganiferous iron ores as are employed in the production of 
spiegeleisen from those which form integral parts of the blast furnace 
charge in the manufacturing of pig iron. 

The Colorado ores usually carry a higher percentage of manganese 
than the Lake Superior ores, and though some of these are also used 
in the manufacture of spiegeleisen, the bulk are employed as flux by 
the smelters. 
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The production of this class of iron ore by States in 1902 and 1908, 
together with the value of the same, is given in the annexed table: 


Production, percentage of manganese, and total and average value of mangantferous tron 
ores in 1902 and 1908. 


> 


1902. 1903. 
Percent- | Reported| Aver- Percent- | Reported| Aver- 
Locality. 
age of total age age of total age 
Quantity.| manga- | value at | value [(QU2ntity.| manga. | value at | value 
nese, mines. |per ton. nese. mines. |per ton. 
Longtons. Long tona. 
Colorado .............. 13,275 | 18to32 | $52,371 | $3.95 14,856 ¡Not given.| $55, 710 $3. 75 
Lake Superior region .| 884, 939 1 to 10 |1, 946, 255 2.20 | 566, 835 1 to 23 |1, 511, 557 2. 67 
Virginia .............. 3,000 |Not given. 3, 000 1.00 2,802 ¡Not given. 4, 483 1.60 
Total............ 901, 214 1 to 32 |2, 001, 626 | 2.22 | 584, 493 1to 23 1,571,750 2.69 


The yearly quantity of this character of ore, its total valuation, and 
the average value per ton from 1889 to 1908, inclusive, are given in 
the following table: 


Production of manganiferous iron ores in the United States, 1889-1908. 


[Maxima in italics.) 
Average 
Year. Quantity. Value. value 
per ton. 
Long tons 
A A doing an Gods Denese ey axe Uhr we caa tate E us te 83, 434 $271, 680 $8. 26 
ID NR O EE A OS 61, 863 231, 655 3.74 
A A O ten 132, 511 314, 099 2.37 
A —————  —ÀH——— ÁN PIS 153, 373 354, 664 2.31 
IBIS cm 117,782 283, 223 2. 40 
A Tr 205, 48% 408, 597 1. 99 
E RO 125,729 233, 998 1.56 
A E OA RA 338, 712 726, 413 2.14 
A A nu. aae S odi E OS 202, 304 343, 784 1.70 
Y AA A ote A E O 287,810 429, 302 1,49 
is: hed sino ch A TE I A A 761,845 | 1,147,047 1.51 
A 2p tiva dale wate sacle vais wd pate RE MU RD E REN Lala qup qae 377,977 | 1,037,314 2.75 
LO pr eawees sees 574,489 | 1,475, 084 2.57 
A A E 901,214 | 2,001,626 2.22 
1903 E AA A ER E Mal Nee 584,493 | 1,571,750 2. 69 


ARGENTIFEROUS MANGANIFEROUS IRON ORES, 


In mining the silver ores of Lake County, Colo., a large quantity of 
mineral is obtained too low in the precious-metal content to make it 
valuable on that account (the limit being usually taken at about $12 
per ton), and it is used as a flux by the smelters. This ore has been 
considered as an iron ore and is included in that report, but the quan- 
tities obtained annually from 1889 to 1903, inclusive, together with 
their valuation will be found in the following table: 
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Production of manganiferous silver ores in the United States, 1889-1908. 
[Maxima in italics.] 


l Average 

Year. Quantity. | Value. value 

l per ton 

T Long tons. 

po A O O 64,987 | $227, 455 $3. 50 
A rites dace ete ete eee uc alone Uae eee CM EE 51,940 | 181,440 3.50 
A Tc 79,511 | 397,555 5.00 
IN ds 62,309 | 323,794 5.20 
NOS A A uc bat oa heen yeaa eq qa Rich at a55,962 | 258, 695 4.75 
ju e D MU M b31,687 | 148,292 4.84 
A EN e UPS SM DESEE cate LUE Dt iA IE pus 51,163 | 229,651 4.24 
A e E vete ed O enue A xdd vestes 138,079 | 416,020 3. 01 
1897 AA "cu 149,502 | 424,151 2.84 
|^ PENCIL EH 99,651 | 295,412 2. 96 
1899. ii E dana A dud aae utes mc ce UR odd En doo ads 79,855 | 266, 343 3.34 
A EEEE E E ates on oes wea E A ac neue | 188,509 | 897,068 4.76 
O Tre | 228, 187 865, 959 3.79 
DD — ————— i ——— —— ——Ü ..| 194,132 908,098 4.68 
ERES Tor e O ees gece | 179,205 | 649,727 3. 63 


aIncluding 1,500 tons from Montana, for which no value is given. 
b Including 1,019 tons from Montana, for which no value is given. 


MANGANIFEROUS ZINC ORES. 


In the manufacture of zinc from ores mined in northern New Jer- 
sey a clinker is obtained containing iron and manganese, which is used 
in the production of spiegeleisen. The annual quantity of this class 
of material contributed from the years 1889 to 1903, inclusive, as well 
as the total and average value of the same, will be found in the follow- 
ing table: 


Production of manganiferous zinc ore residuum in the United States, 1889-1908. 


i [Maxima in italics.) i x 

Average 
Y ear. Quantity. | Value, {value per 

ton. 

P Long tons, 

A cp O oa E e ace eee 43,648 | £51, 560 $1.25 
1890... 0 hrc nh be Dai eu ate a a Sutra Sud aloe Saas eels 48, 560 60,700 1.25 
|l.) ——————— —— — MG: 38, 228 37, 432 1.50 
A A eee Nee tee baile cb wets eran tele EE 31, 859 25. 937 .81 
o A gc ee Sa Win ee Seales ak eee eae ares So ene ee eG ee eee 37,512 30, 535 .81 
Cr cer M 26, 981 20, 464 . 76 
A A AD M AE LAU a M DE DUAL EM e 43, 249 24, 451 .57 
1896 x ——— Á——— Á— —— "EON 44,953 20, 455 . 46 

| pm cT 33, 924 18, 713 à 
j| tO TES 48,502 | a26,676 . 55 

rs — ——————— ——— ———É——— 65, 010 32, 505 : 
A IN A EE 87,110 34, 844 . 40 
jp jet MMC ee 92,311 52, 311 1. 00 
jp A A A ae OR ee A Ia MO PRU Pues E 65, 246 65, 246 1.00 
jp lom eatin CRM 73, 264 73, 264 1.00 

a Estimated. 
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PRODUCTION OF MANGANESE ORES AND MANGANIFER- 
OUS IRON ORES. 


The following table presents the production of ores carrying differ- 
ent percentages of manganese mined in the United States in the years 
1901, 1902, and 1903, together with their average value per ton: 


Production of manganese ores and manganiferous ores in the United States in 1901, 1902, 


and 1903. 
1901. 1902. 
Kind of ore. Average Average 
Quantity. Value. value | Quantity. Value. value 
per ton. = per ton. 
Long tons Long tons 
Manganese ores.................. 11, 995 $116, 722 $9. 73 7,477 $60, 911 $8.15 
Manganiferous iron ores......... 574,489 | 1,475, 084 2.57 901 114 | 2,001,626 2.22 
Manganiferous silver ores ....... 228, 187 865, 959 3.79 * 4, 132 908, 098 4.68 
Manganiferous zinc residuuma.. 52,311 52,311 1.00 65, 246 65, 246 1.00 
TOM . 866,982 | 2,510,076 2.90 | 1,168,069 | 3,035,881 2. 60 
1903. 
Kind of ore. Average 
Quantity. Value. value 
per ton.. 
Long tons 

Manganese ores air A RIN 2,825 $25, 335 $8. 97 
Manganiferous iron ores ......o.oocooocccccoracanccrncccnc nr 584,493 | 1,571,750 2. 69 
Manganiferous silver 088 .......o.ooonooocmoonconncrnrrorosmnomnom..a» 179, 205 s 649, 727 3.63 
Manganiferous zinc residuuma .....................ec.eeeee ese enn 73, 264 73,264 1.00 


Total —————Á——————————— 839,787 | 2,320,076 2.76 


a As this is a by-product in the treatment of zinc ores, the value given to it is nominal. 


PRODUCTION OF MANGANESE ORES BY STATES. 


ARKANSAS. 


The State of Arkansas was at one time the third State in impor- 
tance as a producer of manganese ore in the United States, the 
deposits of this mineral being found in the vicinity of Batesvi:le and 
Cushman, Independence County, in the northern central part of the 
State. Although the ore bodies encountered are often high in man- 
ganese, they are expensive to mine and usually contain considerable 
percentages of phosphorus, which makes them undesirable for use in 
the manufacture of steel. These facts, taken in connection with the 
limited transportation facilities, account for the gradual decline of the 
industry from 6,708 long tons in 1892 until in 1903 the production was 
given as nil. The accompanying table is, however, inserted to show 
the quantities of manganese ore contributed by the Batesville district 
from 1850 to date: 
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Production of manganese in the Batesville district of Arkansas from 1850 to 1903, inclusive. 


(Maximum in italies.] 


Year. Authority. Quantity. 

Long tons. 

1850 to 1867 ............ ESTIMA o dd | 400 
O EEA E EE A AE IS | 10 
E A Railroad reports of shipment8S.......oooooocoooccncnoccronnncnnoncc ooo | 100 
1889 c cou IS XE dU EREE occasions tudo Popes cem ure ves ime oett rc | 175 
DOSS A A SO A A RA ates 400 
1... MM EMEN es dO coire ci xo A pe een 800 
Ii Mineral resources of the United States ..........ooooooomoomoomnmooos | 1, 483 
A eot on [oves npn NORMEN RN 3, 316 
188]. EE UIS A a eU Eoca S taU Dea a tees lateat ela da eet e. | 5,651 
TESS E A IE E tease ta ss PEE a Du eat ^0 4312 
E RENE NUDO TES Elegenthi-Oernsuscs sudes eras i 2,528 
i ———— Mineral resources of the United StateS......ooocoocoococcnrroromomo 5, 339 
e A A lossips REO 1, 650 
1802 2 EET UO us A O O 6,708 
1899 A ME O di tee uL M DR t uml C UE 2,180 
AAA AA O AO | 1, 984 
1895... 21e E O nis f M I ET 2,991 
A A wees DO A ae Ducis 3, 421 
1897 A EE PA OG PEPEE A E A O IE 3, 240 
A e less do a d deu uM ND LLL cee 2, 662 
1809 ui: soie E o [come OO eR M-"--—————"pme TER 356 
1900. 4 tess O a Eie dO cs ous ea ak Ox er RM nsu dau eed RRS ea esate 145 
A E E eain A O A 91 
A A sees NON 82 
1908 MR cease dO ese coed tiaere ce bac sen erat cee tae dud eos eM UL diuque seu | None 
A A ERA aud deat aca AAA E 49,974 


CALIFORNIA. 


Small quantities of manganese ore are mined in California, and are 
usually sent to the chlorination works, the 1902 output of 846 tons 
being the largest recorded. In 1903, however, but 16 tons were 
reported. The table below shows the annual record from 1874 to 1903, 
inclusive, the total being 11,347 tons: 


Total production of manganese ores in California, 1874-1908. 


| | 


Year. | Quantity. Year. Quantity. 

i | 
' Long tone, | Tong tons. 
1874 to 1888... . Lese ene 6,000 | 1897......... sese rere 484 
TSAO MERIT ds | DOUG II A whe Sa s ae i pet tne 541 
A A RA EIE A TS A O eta eos aida ats 115 
ij. A T ""-—-—— wee 105-1 1000. eese wee has ER ERIEERZENIP EG eA 131 
TOS) ocu Evers i uekcpcov eric eques leet ese gine 190] i e ocu iov xal rales alex aet rta 610 
TASS sett sk A NM E odi tpx a 100 41 -TI cad Stara rast dee RUE e losa ata i caca 846 
1801 a eve T ELO S ZIB IUD ee crs A CE E VoU 16 
MM C LE ni Total A O se etaee 11,374 
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COLORADO. 


In mining the silver ores of this State considerable quantities of ore 
are obtained which contain varying amounts of iron, manganese, and 
silver. When the percentage of the last metal is too small to make 
the mineral valuable as a silver ore, that is, to pay the smelting charges 
and have a sufficient value remaining as reimbursement for mining 
expenses (say $12 per ton or less), it has not been considered as a silver 
ore, but it is valued on account of its iron and manganese content as a 
flux in the smelters, although the silver may somewhat augment this 
value. When the ore is sufficiently high in manganese, some of it is 
utilized in the manufacture of spiegeleisen, the quantity so reported 
in the year 1903 being 14,856 long tons, the remainder, 179,205 tons, 
going to the smelters for fluxing purposes. 

The following table shows the amount of the two classes of manga- 
niferous ores mentioned above which have been mined in Colorado 
from 1889 to 1903, inclusive: 


Production of munganiferous ores in Colorado, 1889-1908. 


Ore. 1889, | 1890. | 1891. | 1892. 1893. 1894. 1895. | 1896. 


Long | Long | Long | Long Long Long Long Long 


tons. tons. tons. tons. tons. tons. tons. tons. 
Manganiferous iron ores used 
for producing spiegeleisen..| 2.075 |........ 904 3,100 9, 706 7,022 13, 464 9, 072 
Manganiferous silver ores ....| 64,987 51, 840 | 79,511 | 62,309 | 54,462 | 30,187 , 53,506 | 137,697 
x la OEA AS | 
TOGA) NN liada 67,062 


51,840 | 80,475 65,409 60, 228 87,209 | 66, 970 | 146, 669 


| 


Ore. | 1897. 1898. 1899. | 1900. | 1901. 1902. | 1903. 


mr fe, 


| 
Long tons. Longtons. Long tona. Long Dus Longtons. Long tons.| Long tons. 


Manganiferous iron ores used 
for producing spiegeleisen .. 16, 519 18, 918 29,355 43, 303 62, 385 13, 275 14, 856 
Manganiferous silver ores...... 149, 502 99, 651 79,859 | 188,509 | 228,187 | 194,132 179, 205 
Tota uote ito fede 166, 021 108, 409 | 109,210 | 231, 12 Md 207,407 | — 194,061 
GEORGIA. 


The two principal manganese districts in this State are the Carters- 
ville, the only one active in late years, and the Cavespring. The 
quantity mined in 1903, 500 long tons, is the smallest recorded since 
1874, except in 1883 and 1584, when no output was reported. The 
total quantity mined from 1866 to 1903, inclusive, was 92,094 long 
tons, the annual production being given in the following table: 
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Production of manganese ores in Georgia; T 1866-1903. 
Year. | Quantity. | Year Quantity 
" Long tons. Long tone, 
From 1866 to 1873 (estimated)......... ufo MIU. P 749 
IE cd A 2, 400 | A Vis een Vaden E 3,575 
Ir PE ——À | 2,400] 1O e —Ó— — 826 
ia | 00 ir 724 
LITE MONETE oa PAOD) 1,277 
AA X EROR EDI IM CER T 2,400 TBR PR 8, 856 
Ly. Pec seeds eee rateiaee sees age tweed 24 1890. oov O Gn debe R Re 4, 085 
j| ———— ————— 1, 800 | A PP HR 8, 332 
INT oce A EI E 1,200 /-1898 a a RESO NERA TEROOUER 6, 689 
ARN ics tc 55-8 See AN RC S quA S LS 1:000 171899. ac ter Ro ERR EDEN ES 3, 089 
1883 and 1884.............ccecceeeceeee (n. a TOO 3, 447 
|... eu | 2, 580 i LOO ec lua e vevi A e DOE PS 4,074 
A let eer cn t ee 6,041 |' A TE 3, 500 
A Grew Vou E CRDI aA 9, 024 | || M —— —— ———— HP 500 
A | 6,568 | A 
| : A deeds donis 92, 094 
jos ea et er E | 5, 208 | j 
a None reported. 
VIRGINIA. 


This State has been the principal producer of manganese ore in the 
United States, the bulk being obtained from the Crimora mine, in 
Augusta County, located near the railroad station of the same name. 
The maximum output was 20,567 long tons in 1886. In 1903 only 
1,801 tons were mined, the minimum output reported with the excep- 
tion of the years 1894 and 1895. 

The greater portion of the ore mined was used in chemical works, 
etc., the demand of steel works for ferro- manganese being met by 
imports of manganese ores. 

The total production of the State of Virginia from 1880 to 1903, 
inclusive, is 192,868 long tons, and the annexed table shows the yearly 


output. 
Production of manganese ores in Virginia, 1880-1908. 


[Maximum in italics.] 
Year. Quantity. Year. Quantity 

Long tons. Long tona. 
|. RM NE E SM gibt. A ese eeeneos eee vats cay 4,092 
A ee wees RECIEN 299] ol 1,797 
1882 Loses veu inal ere Kg HE Keene ERO 2, 982 | j.p O 1,715 
jo err 0,900. 1| 1896, cc cocs eerte Dr p Ene 2,018 
LSA A E E E E UEBER 8, 650 
|'-. ome S 18,745 | 1898, a e e TREO Genes es edes 5, 662 
O rs ia daa 20,567 || 1899. a na a it 6, 228 
e A rate taal dt CEA 19,835 1| 1000 2... yin ri 7, 881 
i|. rU 17,0416 | 1901... nouo ERU el 4, 275 
1880 Loco vo rro En AREE EA PEERS 14,616 | 1002 Perm 3, 041 
A DN m 12,699 | 1908 ia co 1,801 
O ael Wee 10,00 
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As spiegeleisen and ferro-manganese, which are both manufactured 
from manganese ores and manganiferous ores, are used in the produc- 
tion of steel, the limited supply of native ore is largely augmented by 
that imported from foreign countries. On most of this no duty is 
levied. The quantity of manganese ore brought in during the year 
ending December 31, 1903, as reported by the Bureau of Statistics, 
was 146,056 long tons, valued at $1,278,108, or $8.75 per ton, as against 
935,576 long tons imported in 1902, which were valued at $1,931,282, 
or $8.20 per ton. This is a decline of 89,520 long tons, or 38 per cent. 

While there was a falling off in the quantity of manganese ore mined 
in the United States and also of the importation of ore, the amount of 
ferro-manganese and spiegeleisen imported increased from 69,034 long 
tons in the fiscal year 1902 to 175,687 tons in 1903. 

The principal foreign source of manganese ore was Brazil, which 
contributed 76,910 long tons, or over one-half the total. The other 
important countries are India, Cuba, Russia, Chile, Germany, and 
Spain, ranking in the order named. 

The following table, prepared from data furnished by the Bureau of 
Statistics of the Department of Commerce and Labor, shows the im- 
ports of manganese ore hy countries into the United States in the years 
1899 to 1903, inclusive, together with the valuations for the same: 


Importa of. manganese ores into the United States during the calendar years 1899, 1900, 
1901, 1902, and 1903, by countries. 


1899. 1900. 1901. 
Country. SS A SS, A RR RA 
Quantity. Value. | Quantity. | value. Quantity. | Value. 
Long tons. | | Long tons. | | Long tons. | 

BIAZIL ui ee eee ns 28,115 $299,877 | 54,451 $590,825 48, 029 $460, 024 
Russia, Black Sea............ | 13, 397 098, 644 132, 121 | 812, 592 | 32, 600 224, 798 
British East Indies......... E 17. 950 54, 471 10, 650 30,787 ! 11, 000 | 40, 148 
CUDR odios eee canes 16, 359 221,785 20, 582 259, 348 21,627 307, 084 
Alen iia) ' 17,575 111,726 9,925 69, 670 14,794 104, 364 
Colombia i... seres 8, 900 R2, 489 7,902 86, 678 | 2, 600 34, 800 
Turkey in Asia............... 5,782 46, 822 7,062 49, 482 | 5, 980 43, 653 
Turkey in Europe............ 8,310 61, 241 6, 186 43, 593 | 11, 879 87, 380 
APT STREET 4, 492 81,657 5, 338 44, 707 5, 985 52, 443 
FTÉDCG. aee RS 2, 953 21 080: A sus lotes aae imd ANE NOME 
Germany..................... | 1,274 34, 927 1, 696 43, 025 4, 184 76,827 
United Kingdom............. 134 6, 697 156 7,466 468 10, 563 
French West Indies......... ............ ............ 65 650 seo A 
Greece ........ eere 3,030 |. 10,526 50 897 |...... eee one 
Quebec, Ontario, etc..... 0.0). eee ele eee eee eee 39 1, 100 468 3, 669 
Nova Scotia, New Bruns- 

WICK, ete... ee eeeeeeo es 78 2, 586 19 1,114 29 1,110 
Austria-Hungary ............|.........- ee] eere eren 10 e EA EE 
O A edat sodes Ede TIPICA PEPERIT 6, 050 38, 947 
Netherlands. sans li numus | A ties E tied. 29 763 

Tot coco 188,349 | 1,584, 528 | 256,252 | 2,042,361 | 165,722 | 1,486,573 
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Imports of manganese ores into the United States during the calendar years 1899, 1900, 
1901, 1902, and 1903, by countries—Continued. 


| 1902. | 1903. 
Country. O - B RUE E et 

| Quantity. Value, Quantity. Value. 

Long tone, Long tons. 
PAPAS ile a5 Soh t eles a FIER 102,550 | $1,006, 969 76,910 $738, 885 
Russia, Black Sea............ooooooooonooommommPnnooo. 3, 338 24, 581 1,596 15, 565 
Russia, Baltic and White seas .......ooooooooononcooono leere rrr Ir 3, 980 39, N00 
British East Indies..........................lllllul... 61. 170 352, 487 35, 960 226, 796 
CUDA CL bez oc che oan eR E ERI babe Es 36,291 285,57) 17,721 111,670 
eir c LT | PEE 3, 451 25, 555 
Colombla "———M— 700 | LED: cesses vob [eet indus 
Turkey in Europe................----- scene 12, 609 | RR 979 M MPO. tg bad ue nae 
An (00 248 37,064 | 400 10, 593 
GOTDMAN Vicar RS an a 2,15 68, 241 2,837 77,985 
United Kingdom: ladera iii 451 10,814 893 23, 138 
Quebec, Ontario, Cte. cc. 2. acer eec ecco e oce auus 140 |. 820 3 303 
Nova Scotia, New Brunswick, elC..........ooooooooo.. 59 2,311 5 1,395 
Austria-Hungary ui a a casan 1 35 
SPAIN cria ed | 10, 464 48, 098 2, 244 5, 836 
BelglüM Me P" cowie sd hei pior steeds seas | 165 1, 962 | 25 552 


Total......... eee cce neis r 235, 576 1,981,282 | 146,056 | 1, 278, 108 


An examination of the table shows that in earlier years Russia has 
been the main reliance. The extent of these Russian deposits was 
indicated in the report for the year 1897, and there are undoubtedly 
large reserves obtainable from the Sharopan district; but in 1903 Rus- 
sia's contribution to the United States was comparatively unimportant. 

An examination of the importation of manganese ores in 1903 by 
customs districts shows that the greater portion came through the 
port of Baltimore, viz: 115,701 long tons, or 79 per cent of the total, 
the remainder being brought in via Mobile, Ala.; New Orleans, La.; 
New York, N. Y.; Perth Amboy, N. J.; Philadelphia, Pa.; Newport 
News, Va.; Chicago, Ill.; Pittsburg, Pa.; Boston, Mass.; Huron, 
Mich., and a few scattering ports. 

The table below, prepared by the Bureau of Statistics of the Depart- 
ment of Commerce and Labor, shows the importations by customs 
districts from 1899 to 1903, inclusive. 
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Manganese ore imported into the United States during the calendar years 1899, 1900, 1901 
1902, and 1903, by customs districts. 


1903. 


1901. 


1302. 
Customs district vu exta c pcd 
Quantity. Value. Quantity. Value. Quantity. Value. 
Long tons. ; Long tons. | Long tona. 

Philadelphia, Pa............. 933 $25, 600 1,007 $30, 927 | 24, 396 $188, 860 
Baltimore, Md............... | 115, 701 999, 835 200,434 | 1,583,303 120, 579 1, 004, 750 
New York, N. Y.............. 3, N93. , 72.091 4, 287 77, 978 8, 103 110, 979 
Perth Amboy, N. J........... 2,244 | SECUTA ERROR A A RE 
Pittsburg, Pa................. 17 1, 459 10 850 40 2, 994 
Newport News, Vn........... 613 15, 332 53 1,616 26 $62 
Chicago, Ill.................. 153 | 6, 397 116 4, 874 48 2,392 
Boston, Mass........... sees 6. 408 32 1, 450 25 691 
New Orleans, La............. 4, 750 | A A eos me A R US TE 
Pensacola, Fla............... | DO RANDO VRECSE RS RUN 5,339 46, 281 8, 935 127, 159 
Mobile, Ala .................. 17,721 111,670 24,158 183,157 3, 100 44, 100 
Huron, Mich................. | 3 303 30 240 396 3, 170 
Champlain, Ne Y osoueccviecxet d wes ed ose eee eens 30 210 72 499 
All others........ essen | 22 2,007 80 366 2 108 

Gti A leet eke 146,056 | 1,278, 108 235,576 | 1,931, 282 165,722 | 1,486,573 

1900, 1899. 
Customs district. HO A AN 
Quantity. Value. Quantity. Value. 
Long tona. Long tona. 

Philadelphia, Pa............0ccee cece eeceeeeececeneees 50,333 | $726, 545 90,583 | $655,061 
Baltimore, Md A A 161,932 + 1,134,823 ' 80, 006 739, 547 
NOW York, Ni V ci daa 13, 883 , 176, 944 14, 762 152, 959 
Nora Vi e liar AR | 2, 901 32, 248 
pivburg: A uae beg odes calis ias 2 1,578 44 2,473 
NOWDOFt NEWS, Vias ae Von Res dE V RORIS S ER 15. 568 | 26 1,351 
Chicago, Mis A A es cis 16 595 
Boston, Miis is pS | l1 A 5 116 
Passamaquoddy, Me id a ai 2 30 4 82 
AlloOtherSs esed a oet eee E RR QE Me aat os aad 61 1,849 | 2 96 

POU A te hues nt c reet c E E 256, 252 2, 042, 361 188, 349 1,584,528 


In order to illustrate the dependence of the United States on for- 
eign sources of manganese ores, the following table has been pre- 
pared, showing the annual domestic production and value of manganese 
ores, together with similar data in regard to the importations. "This 
will show that in the 15 years, from 1889 to 1903, inclusive, the total 
amount of manganese ore mined was 191,039 long tons, valued at 
$1,721,294, an average per year of 12,776 tons, valued at $114,753. 
During the same period 1,583,006 tons of manganese ores were im- 
ported, valued at $14,306,540, an average per annum of 105,534 tons, 
valued at $953,169. From this table it will be scen that the total 
domestic production in 15 years has been exceeded on two occasions 
by the importations in a single year. 
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Relative quantities and values of domestic and imported manganese ores, 1889-1908. 


Domestic production. | Imports. 
Year. PA SE ae ES AS AS 
Quantity. Value. Quantity. Value. 
Long tons. Long tons. 
TNO sk eos hs Be oan is ae lS a a a a a a ne ceca advent 24,197 $240, 559 4, 286 $78, 391 
15904 55580755025 Conde O 25,681 219, 050 34, 154 516, 900 
TAG) A aded eteE eee vs 23, 416 239, 129 28, 825 380, 618 
DL A ee Ree te aa 13, 613 129, 586 58, 572 840, 811 
o P" — —— € 7,718 66, 614 68, 113 880, 238 
jh M ete etien sl ti cacao E a a ae eles ciel See 6, 308 53, 635 44, 655 432, 561 
TSP T era uc teat nana tae eee eee E laude -~ 9,547 71, 769 86,111 747, 910 
TSG O A E epa Uu du 10, 088 90, 727 31,489 250, 468 
IA iioc ma shes ERE A aae nea ag 11,108 95, 505 119, 961 1, 023, 824 
1808 RM E ade eae NM a eee 15, 957 129, 185 114, 885 831, 967 
A RU MU A 9,935 82, 278 188,349 ; 1,584,528 
A bet eate La deudas tole iMt cds 11,771 100, 289 256, 252 2, 042, 361 
(oT E 11, 995 116,722 165,722 | 1,456,573 
O E 7,477 60, 911 235,576 | 1,931,282 
[Old cct Rcs debo nte db ne Seen 2,825 25, 335 146,056 | 1,278,108 
Total for 15 years .......0.0ceeeececececceceeeees 191,639 | 1,721,294 | 1,683,006 | 14,306, 540 
Average for 15 years ........... c.l esee eee 12,776 | 114, 753 105, 534 953, 769 


CONSUMPTION OF DOMESTIC AND IMPORTED METALLIC 
MANGANESE. 


The consumption of metallic manganese, either as ferro-manganese 
or as alloyed with iron in spiegeleisen, includes that which is imported 
from foreign countries and that which is manufactured in the United 
States, the manufacture of the richer alloy, ferro-mangancse, being 
mainly from imported ores. 

On page 143 of Mineral Resources of the United States for 1902 
the consumption of metallic manganese in the manufacture of various 
classes of steel is given and from this an estimate is possible of the 
approximate quantity of manganiferous alloys used in the United 
States during the year. The Bureau of Statistics reports that during 
the calendar year 1903, there were imported into the United States 
41,518 tons of ferromanganese and 122,016 tons of spiegeleisen, and 
the domestic statistics collected by the American Iron and Steel Asso- 
ciation show that during the same time there were produced by the 
blast furnaces of the United States 156,700 tons of spiegeleisen and 
35,961 tons of ferromanganese, a total of imported and domestic metal 
of 356,195 long tons. 

The largest production of domestic spiegeleisen and ferromanga- 
nese was in the year 1901 when 291,461 tons were reported, but in 
1903 the total was only 192,661 long tons. In the following table will 
be found the annual production of domestic spiegeleisen and ferro- 
manganese in the United States from 1893 to 1903, inclusive, compiled 
from the reports of the American Iron and Steel Association. 
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Production of domestic spiegeleisen and ferromanganese, calendar years 1898-1908. 


Year. Quantity. Year. Quantity. 
Long tons. h Long tons 
A A be UD pM 81,118 A cuba do acsus A 219,7 
Lo EMO THER 120,180 | 1900L e us eec cR LEEE KDE: 255,977 
| aa Pete Eri 121; R y A AT 291, 461 
A II TN TE 131, 940 ' EE o A AEA EET eel E 212, 981 
A AN A eeu sete eee 192, 661 
1898 IA 213, 769 * 


From the reports of the Bureau of Statistics the table below has 
been prepared to show the imports of ferromanganese and spiegelci- 
sen into the United States for the fiscal years ending June 30, 1884 to 
1903, inclusive, together with separate data of both metals for the 
years 1898 to 1903, inclusive. From this table it will be seen that the 
maximum importation was in the year ending June 30, 1903, when 
175,687 tons, valued at 34,866,760, were imported. 


Imports of ferromanganese and spiegeleisen for fiscal years ending June 80, 1884-1908. 


Year. Ferroman- | Spiegelei- |__ Ton 
BRULEE: Sen. Quantity. | Value. 
Long tons. | Long tons. | Long tons. | 
A A A ne net UCI IDO 94, 210 | 82, 353, 368 
O IA A kad 65,406 . 1,557,108 
O A i cort LA A Deu rite RA RE 99,426 ' 2,188,363 
A A PEDES 150,205 : 3,327, 128 
e cen is oR MON ny OT ER SG E ea a O anda 108,973 2,368,600 
o ce | See ae en Utes e 93, 032 | 1, 757, 035 
1890..... eese serene A NGM sitar hat ETAT Vis da eatin 108,771 | 3,032, 006 
O ee Oe Ot ean ee ke On CR A DOC A 51,239 | 1,556,969 
IS escenas aeu: 55,080 | — 1,817,361 
O eie LEAN cese ei M. rore M Ad Mt E eed 49,157 — 1,773,463 
A A UP NTL OR ERN [isbn techs bid de 11,579 280, 840 
Daa eh P USC ia he o olas E 8,127 284, 409 
CI MI TD T EHE A PATO | 66,608 | 1,632,466 
Lp RM AMICO CPC PERCHE RT, 11, 301 328, 328 
A TM TERT 6,946 ' — 10,108 16, 454 491,398 
I mes ——————— o 10,392 | 3,615 14,007 + 518,756 
D mc 10,684 | — 13,615 24,299 | 1.178,098 
O AN 8, 995 16, 308 25, 303 952, 144 
A IA 37,618 31,416 69,034 | 2,110,753 
A are td Sake ac Be Ale UN te and cecal La 53, 121 122, 566 175,687 | 4,866,760 


PRODUCTION OF MANGANESE ORES IN FOREIGN 
COUNTRIES. 


As the most of the manganese ores used in the United States are 
imported from foreign countries, it will be of interest to refer briefly 
to the principal producers of this mineral. 
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CANADA. 


Manganese ore has been obtained in small amounts in the Provinces 
of Nova Scotia and New Brunswick, but figures of production for the 
year 1903 are as yet unobtainable. The quantity of ore mined in the 
years 1886 to 1902, inclusive, together with the total value and the 
average value per ton for each year, is given in the following table: 


Production of manganese ore in Canada, 1886-1902. 


Year. Quantity. | Value. bed 
Short tona. : 
) MM T oh eae ates at Son ae ceca mee aware ees 1, 789 | $11, 499 $23. 20 
opt CET RE 1,245 ' 43,658 35. 07 
TBSS ete EUER ILS pi E Sendu Eee Cede danse 1,801 | 47, 944 26. 62 
IESO Dill a A essa tasse dent M creators 1,455 ' 32,737 22. 50 
lr s Mer EMENUN 1,328 32, 550 24. 51 
jl ——————————————HÜ 255 | 6, 694 26.25 
1892: A A EM eae ae od UE E wes 115 10, 250 89. 13 
a ———— —— ————— ——— PON 213 14, 578 68. 44 
js, ep pU eevek le ue 74 4, 180 56. 49 
A A cists Sones ie te eee tek cds 125 8, 464 67.71 
18960 dm A AS 123} 3,975 82.19 
NB LE Sep EN E EP c MIS A 151 1,166 76. 46 
J898: aM PENES 50 1, 600 82. 00 
1899 b Mes RTT nc TTE 1,581 20, 004 12. 66 
A O 30 1,800 60. 00 
ba PE 440 4,820 10. 95 
1902 A A Cu LES Lp eu cies et 84 2,774 33. 02 


a Exports. 


b Nova Scotia mined 63 tons. New Brunswick's product was 1,518 tons. 


e Nova Scotia mined 10 tons and New Brunswick 20 tons. 


The geological survey of Canada supplies the figures showing the 
quantity and value of the exports of manganese from 1873 to 1902 
given in the following table. These figures apparently show that 
there are sources of manganese ore which have not as yet been officially 


located. 
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Exports of manganese ore from Canada, 1873-1903. 


Nova Scotia. New Brunswick. Total. 
MESS Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tons Short tona Short tons 
o osea Sead tex cA Rev d eate les ue ker eckd 1,081 $20, 192 1,081 $20, 192 
j.yr esse ————— A 6 $42 776 16, 961 782 16, 973 
Y iis O E a e sees 9 200 194 5,314 203 5,514 
1876. c sonis dob Caio do CDS VE SEES 21 723 391 7,316 412 8, 089 
MOET peus aude Soeweweseee ens 106 3, 699 785 12, 210 891 15, 909 
py ep 106 4, 889 520 5,971 626 10, 860 
y TES 154 7,420 1, 732 20, 016 1, 886 27, 486 
Eis o m -———— — 79 8, 090 2, 100 81,707 2,179 84, 797 
TOBY m T E S aud 200 18, 022 1, 504 22, 532 1, 704 40, 554 
ABS La ers dee uan aoa AD cg OUR wees 123 11,520 771 14, 227 894 25, 747 
A A E N GE 313 8,635 1,013 16, 708 1, 326 25, 343 
IBME A RI XP ERU RA RANA 1834 11,054 469 9, 035 603 20, 089 
A uk Suse ad ev eeeade cates 7 5, 054 1,607 29, 695 1, 684 34,649 
ISAO doce ae eeu ated ana ee a 441 854 1,377 27, 484 a1,818 58, 338 
Y Er DP 578 14, 240 837 20, 562 1, 415 84,802 
||. ERO 87 5,759 1,094 16,073 1,181 21,832 
IBBO A ca ei EE MER NS 59 3, 024 1,377 26, 326 1, 436 29, 350 
1800 Met 177 2, 583 1,729 34, 248 1, 906 36, 831 
A DTE 22 563 233 6, 131 255 6, 694 
1899: scc re se nb Idae: 84 6,180 59 2,025 143 ^" 8,205 
A Mrd wap e ceed 123 12, 409 10 112 183 12, 521 
o A OO 11 720 45 2, 400 56 3,120 
A Cr sek vod eN 108 6, 348 $5 8 1083; 6,351 
o A EE E eek cous 1234 8:975. | sone Eo oes patus 1234 | 8,975 
pis ec 151 AA A 15) 1, 166 
LO a A eee weed 11 Deel A E cece 11 325 
O 67 | 2,82 | 3 82 70 2,410 
A A IS | "o la 34 1, 720 
I90L sag aeeit xA A II A A PS 440 4,820 
A A A Viwaeeaqueet E 172 4, 062 
A A A A A E 135 1, 889 


«250 tons should be more correctly classed under the heading of mineral pigments. 
bOwing to changes in compiling customs returns, exports can no longer be given by Provinces. 


CUBA. 


In the report for 1902 there appears a summary of the manganese 
deposits of Cuba which have thus far been exploited, practically all 
of which are found in the southeastern section of the island. 

As far as can be learned the only mines active in 1903 were those 
of the Ponupo Mining and Transportation Company in the Province 
of Santiago de Cuba, shipments being made from the port of Santiago. 
In the year 1903 the production of manganese ores from the Ponupo 
mines was 20,849 long tons, and the shipments 18,795 tons. 

The following table gives the annual exports of manganese ore from 
the Santiago district of Cuba for the years 1888 to 1903, inclusive: 


MANGANESE ORES. 145 


Exports of manganese ore from Santiago district, Cuba, 1888-1908. 


Year. Quantity. Year. | Quantity. 

Long tons Long tons 

VBR A A A A SA A alee fete ved de Rire None 
1889 A Ea E TOA ASI dr None 
[MN ERIT 21,810 || 18982 oceani ecc ce O 950 
A 21,987 || | ee repo e kruD OT eicerci | 13,686 
||. ec 18, 7610 [TOO o oscuro TL ee dad 22, 600 
1893 RARE 10,640 || 1901.......2..2..2.eceececeececeecceeee | 25, 183 
A || 17 BELICE A ERR 39, 628 
A wh ferrari eee ba E 1008 ce at ON | 18, 795 

PANAMA. 


There are important deposits of manganese ore in the Nombre de 
Dios district of Panama, but no manganese ore was reported as mined 
in the year 1903. 

BRAZIL. 


Brazil is at present the principal contributor of manganese ore to 
the United States, the greater portion being obtained in the Minas 
Geraes district, and a relatively small quantity from the Nazareth dis- 
trict. A summary of these deposits was given in the 1902 report. 

No official data as to the shipments in 1903 are obtainable, but in the 
following table will be found the exports of manganese ore from 
Brazil from 1896 to 1902, inclusive: 


Exports of Brazilian manganese ore, 1896-1902. 


Year. Quantity. | Year. Quantity. 
Long tons. Long tons 
1896 125202 podus eae Vus ee dues 14,710. 1900 20: 44 a bars Syed cae a 127, 348 
IM TE CS 14,370 119014 rias e b 95, 710 
1898 ac oz ene tides tue deme quus 27:110 | 1900. dá 156, 269 
jo TERN. | 62, 170 
a Europe, 75,910; United States, 51,438. b Europe, 47,680; United States, 48,030. 
CHILE. 


Manganese ores occur in most of the provinces of Chile, but those 
which are actively worked are in the provinces of Atacama and 
Santiago. 

ln 1902 the manganese ore exported from Coquimbo was 12,990 
metric tons, valued at $389,700 Chilean dollars ($142,241). 

x R 1903—10 
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The following table shows the exports of Chilean manganese ores 
from 1885 to 1902, inclusive, together with the values in some of these 


years: 
Exports of Chilean manganese ores, 1885-1902. 


-—————M——————————————Ó—MM————M————————— —— = CS SS a TTA A lM 


Year. Quantity. 


Value. Year. | Quantity. | Value. 


Jony tons. Long tona. 


VES TN 4040 1.52255 iur EMPTORE MCN | 47,238 | $371,374 
LESEN 23,928 |........-. D cis caco 23,696 | 186,747 
las da 47,521 l.......... | NODE E ! — 25,740| 202,335 
LC TM MPH IR ls EAN EE "P 
E O An d nw 28,683 |.......--. O | 20,522 | 163,165 
O td a ate 47,986 loco jo MERCI 10,285 | 418,195 
Lo A A 34,462 |.......... (Dr ee ae ee net oe 25,319 |.........- 
E ei E eee 50,871 | $399, 881 || 1901 ..............Lseeseeese Fe vr d UAG 
A ERN NOE 36,162 | 284,262 || 1902 ..........-.seeeen ees. a12,785 | 142,241 
a From Coquimbo. 


GREAT BRITAIN. 


A small amount of manganiferous iron ore is obtained in Great 
Britain, the quantity mined in 1903 being 818 long tons. The follow- 
ing table gives the production and value of manganiferous iron ores in 
the United Kingdom from 1884 to 1903, inclusive: 


Production and value of manganiferous iron ores in the United Kingdom, 1584-1903. 


———— ———————————————————————————————————————— ———— -9———— 


Year. Quantity. | Value. | Year. | Quantity. | Value. 
T E s | —— ——— 
Long tona. Long tons. 
js REEE P EEAO 909 | $6,921 || 1894 ..........-- eee | 1, 809 $3, 582 
i Tee a ERT Sa Mors carters 1,688 | 11,669 || 1895 0.0... eee eee 1,273 3,323 
a a bd 12,763 | 52,722 |] 1896 .ooooocconcccccncnononos | 1, 080 2, 983 
jp vU PEN 13,777 |. 53,772 jj AAA | 599 a1,650 
o case icles | 4, 312 9,861 || 1898. ac: cc secon Das | 231 974 
II RR | 8,852! E MAA 415 1,212 
L EE E cope L 2,441. 92,088 | Tessan | 1,362 3,285 
16913 eee RS. 9,476 | 80,071 | 1901 .............. eee eeeees- | 1,646 |.......... 
180? MODERNE 6,078 | 21,461 || 1902.2... esses /—8 LUYS| 3319 
1898. REDE RM DON I 1,336 | 3,688 | sd | 818 |.........- 
4 Estimated. 
BELGIUM. 


Manganiferous iron ores are obtained in Belgium, the amount mined 
in 1902 being reported as 14,440 metric tons, valued at 187,300 francs 
($36,149). l 

The annexed table gives the annual production and value of man- 
ganiferous iron ore in Belgium from 1880 to 1902, inclusive: 
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Production of manganiferous iron ores in Belgium, 1880-1902. 


Year. Quantity. | Value. Year. Quantity. | Value. 


Metric tons. Metric tons. 
A T 7 $772 | 1802 AAA 16,775 $40, 202 
o Er 770 17/2 N ABB mites See elke oe dee EEER 16, 800 38, 793 
18822122 ue eM eX PER 345 338 i| 18 A on RV RONER VERTS 22, 048 53, 596 
TORS voce caret Geese eee VES 820 JUL 189S dal 22, 478 55, 250 
o A ted decease 750 724 | 1896 A 23, 265 66, 589 
A O A | PUN pkoi y AE E eer ete eras 28, 372 66,141 
i bata CS O E 750 1, 737 | A evade as ea 16, 440 40, 820 
TBST A DC CERE 12,750 30,079 | 1899 AMA loser ess 12,120 30, 245 
ps Dm 27,787 62,725 || 1900.14.55 cars rr o es 10, 820 25, 158 
JSS9 AA eek es ad 20, 905 47,864 | 1901 1... secco ces e oo nume 8,510 21,384 
A A pd dus 14,255 33,908 || 1902 ice oo rax x PERI 14, 440 86, 149 
IBSSI oct ree eu MR RM 18, 498 49, 022 
!i 
FRANCE. 


Manganese ores are mined in two departments of France, in the 
southern part of L’Ariege and in the western and central sections of 
Saone and Loire, the production in 1902 being 12,536 metric tons, 
valued at 327,600 francs ($63,227). 

The following table gives the production and value of manganese 
ores produced in France from 1886 to 1902, inclusive, together with 
the average value per ton: | 


Production and value of manganese ores in France, 1886-1902. 


Year. Quantity. | Value. een. Year. | Quantity. ! Value. Be 
Long tons. Long tons. 
1886 MC 7,555 | $53,099 $7.03 || 1895.............. 30, 385 | $177, 698 $5. 85 
IBS, Leva ves 11, 932 50, 501 4.23 || 1896.............. 80,797 | 179,297 5.82 
1888 — AN 10, 873 60, 757 5.59 || 1897.............. 36,612 | 200,720 5. 48 
jp — 9, 842 59, 000 5.99 || 1898.............. 31,396 | 160,383 5.11 
1890 AA ui 15,731 89,517 5.69 || 1899.............. 39,270 | 215,581 5. 49 
phi footed etvee be 15, 101 90, 316 5.98 || 1900.............. 28,534 | 164,050 5.75 
IS sega a eC 31,894 | 205,074 .6.43 || 1901.............. 21,952 91, 699 4.18 
1893 aia 37,406 | 290,073 7.75 || 1902. sieestesa cess 12, 338 63, 227 5.12 
18H Lees 32,239 | 192,264 5. 96 
GERMANY. 


The Kingdom of Prussia contributes the major portion of the man- 
ganese ore obtained in Germany, but this is more strictly speaking a 
manganiferous iron ore, the quantity mined in 1903 being 47,110 
metric tons, valued at 463,000 marks ($110,194). "The production of 
true manganese ore from other provinces of Germany was 884 metric 
tons, valued at 57,000 marks ($13,566). | 
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The annual production of manganese ores mined in Germany from 
1890 to 1903, inclusive, and the production and value of manganiferous 
iron ores in Prussia from 1881 to 1902, inclusive, the later years being 


furnished by Mr. E. Schrédter, of Düsseldorf, are as follows: 


Production of manganese ores in Germany, 1890-1908. 


Year. Quantity. Year. Quantity 
Long tons Long tons. 
A RC CER Rx MRNA ato t Sine 41,180 || I89T AA VAS 45, 694 
O CPC A EE RERES SE. Xi. ——————Á——————— 42, 669 
1802.5: O du eU PN EU RES 32, SAL || A va Ir Pu ER Ie ce 60, 360 
A Ra HRARES EEURI QUE bA e ag 40.057. 1/1900... i iuis Ser ARA RR DD RE Rx 58, 269 
no C ds caveat tee iewanse measles 43,012 || AA snes 55, 796 
BOO ec Sued A tU E eas 40,674 || TO ci rs id 49, 025 
js FN 44350- 1900 i esie y de atra REOR Ve ee RR 47,236 
Production and value of manganese ores in Prussia, 1881-1908. 
Year. Quantity. | Value. Year Quantity. | Value. 
Long tons Long tons. 
A —— 10,911 | $79,104 || 1893 ........................ 38, 384 $93, 506 
CN 4,597 | 33,745 | 1894 ....ooooccccccccocccnno. 41, 854 94, 992 
J883. A consan aa aas 4, 502 28,423 || IO E Een ER XS ERE 39, 266 100, 832 
jp. e —— — M 7, 629 43,118 j| I896 A 42, 925 97, 469 
A aches ue eee 14, 464 81,302 || 1897 sci canceuscziaceceeds 44,538 98, 185 
Iris Vegas beds 24,649 | 177,066 || 1898 ..........oooooooooooo.. 41, 565 92, 050 
A e La oU E 85,957 | 228,439 || 1899 ...................sess- 59, 425 151, 368 
INS Lo xa ex VOV s pite 26,877 | 147,250 || 1900... eos ee is 57,100 157, 271 
E A REFIERE 43,311 | 216,381 || 1901 ........................ 54, 984 155, 652 
1800: os osa equ eet us 89,497 | 174,425 || 1902 ........................ 48, 110 126, 140 
Lo ——— ÁO À 36,278 | 174,624 || 1903 .......................- 46, 366 110, 194 
po A — —À 30,892 | 101,844 
ITALY. 


The Kingdom of Italy in 1902 produced 2,477 metric tons of man- 
ganese ores, valued at 103,740 lire ($20,022) and 23,113 metric tons of 
maganiferous iron ore, valued at 276,601 lire ($53,384). 

The following table shows the annual production of manganese ores 
in Italy, together with the value of the same, from 1860 to 1902, inclu- 
sive; also of manganiferous iron ores from 1874 to 1853 and from 1892 
to 1902, inclusive, except 1895: 
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Production and value of manganese and manganiferous tron ores in Italy, 1860-1902. 


Manganiferous iron 


Year. 


Manganese ores. 
Quantity. | Value. 
Long tons. 

642 | $12,373 
515 9, 174 
1,714 15,661 
714 6, 674 
712 8,567 
571 6, 716 
711 7,191 
677 8, 079 
661 7, 894 
758 19, 403 
630 8, 646 
779 9, 793 
1,125 12,311 
3,108 46, 548 
3, 169 58, 697 
8, 750 64, 341 
6, 800 61, 074 
6,704 56, 546 
6, 550 46, 567 
5, 614 33, 842 
6, 373 40, 682 
8, 629 45, 219 
6, 868 67, 201 
11, 204 52, 975 
871 7,570 
1,774 10, 899 
5, 473 80, 943 
4, 363 21,872 
3,573 15, 054 
2, 168 9, 998 
2,113 10, 050 
2, 391 12, 467 
1, 223 8, 067 
797 6, 320 
748 4, 536 

1, 544 13, 634 
1, 860 19, 734 
1, 608 14, 483 
2, 955 18, 062 
4, 287 21, 647 
5,919 29, 910 
2,147 16, 052 
2, 438 20, 022 


ores. 


Quantity. | Value. 


weeeaweteaveocelesn 


*..o. noe. ne. eo neo. n.nojoo 


"29.077,22 
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a In oríginal, 30,000 metric tons, valued at 480,000 lire, possibly an estimate. 
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The manganese ore obtained in Spain comes chiefly from the Prov- 
ince of Huelva, where ores of the carbonate and silicate varieties are 
obtained. Mr. Carl Doetsch, of Huelva, has supplied the following 
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table of exports of manganese ore from that Province from the year 
1859 (the beginning of the dai to 1903, inclusive: 


Exports of manganese ore from the Province of Huelva. 


Year. Metrictons: Year. Metrictons. 
| m Rm 

1859-60 S 27,398 E A Oh oocacu deb ota hase 4,020 
A dec esate A AAA A Ror AA 
ES DET E eet PA E A seeks a araia 
ias 18:066. A E 
A 20:090: e AA PI entree stare 
A E A E A A obtusa 
O O A ERR EEUU RON ETIN 
DL RR EPOR PERFORMER 41,050 || 1890. 2 oo cose n te I RE E eter PE | 4,720 
E teehee A 35, 306 HI asco aaa iS 3, 884 
O aa 20 GAG i 1808 ds ve d XS 10, 410 
1870 BRENDA NONO A AA ernier aei 6, 394 
O dep edu eae 24,297 || 1891... A psum ries 7,321 
1879 22,2 A AOE 21,059. | ROS AAA tea uad UL A MA EE 33, 353 
Ly Chen 15:510 | 1896. uc canasex EIE eaa eR E ki E PUES 90, 821 
Lor MOI A 25,588 || Ii ono dlriseeson add dE 103, 267 
A REN 18:850 AROS cece ne La E secte cured IE | 138, 062 
|y quc 6,973 || 1899..... reU | 138, 419 
V EYVURCERPRRO UR RR EE EE AAA ete Pur aua 129, 916 
o seve ech tas AN 36,475 || 1901. ......2ececeececececceecececeecece | 9,072 
yr teer DRE A cies å; 750. || A m eoderibr s read 62, 944 
D MCN RA NOT 27 DIO. [| 1900 d coss eséavis veut exten EN P EV ET: 54, 540 
o ios Kig Tot 1,317,054 


The distribution of the exports in the years 1899 to 1903, inclusive, 
was as follows: 


Exports of Huelva manganese ores, 1899-1903. 


Quantity. 
Country. 
1899 1900 1901. 1902 1903 

Metric tons.| Metric tons.| Metric tons.| Metric tons.| Metric tons. 

Belgium and Luxemburg ................ 127,743 126, 482 85, 951 57, 927 53, 129 
A NOCT 4,842 1,213 918 cis 
France 132 4 e p e eek oe E RM teens 4, 449 2,221 2,361 1,823 | ° 1,111 
A A ceo vet esterases 100" (it Sens 2, 442 Bi 18d iocos ove 
DO bea 138, 419 129,916 91,672 62, 944 51, 540 


Mr. Doetsch estimates the total value of the E in 1908 as 
1,500,000 pesetas ($289,500). 

From the north of Spain, also, a small amount of manganese ore, 
estimated at about 1,000 tons per annum, is exported. 
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PORTUGAL. 


Most of the manganese ore mined in Portugal comes from the dis- 
trict of Beja, in the Province of Alentejo, the production of 1901 
being reported as 904 metric tons. 


AUSTRIA-HUNGARY. 


The Kingdom of Austria mines some manganese ore, the quantity 
produced in 1903, as reported by Prof. Hans Hoefer, being 61,789 
metric centners, valued at 128,851 crowns ($26,157). 

The following table gives the annual production of manganese ore 
in Austria from 1876 to 1903, inclusive: 


Production of manganese ore in Austric, 1876-1908. 


Year. Quantity. Year. Quantity. 
Centners. Centners. 
jy TREPIDUS NE 67,817 | 1800 Er 80, 068 
A Poteet ott 78,909. || 1891. ciar ri 52, 793 
O PERPE ENS 41,8396 |) 18922 iii ds 46, 000 
(ys; EN D" —— Á GÀ 34.997]: AA eeu o Fr S Paare medie di 54, 000 
ISSO uu ois E ES E: A O A 101, 120 
A eee Seve ve PESDesE SUE RUTAS PI -——— M a 92, 270 
1682 tL" ead 84, 183 Metric tons. 
A T Basu: AN AA eos nde ee dins 6,012 
A —— PR ARA: AA tS e REOR EON S EE saw 6, 132 
A ER EDEN E 601,577. || 1899... cioe ca se vea RE EU CR UY RES 5,411 
e A bentes US TA 92,464 171900... 54 concen rai aai 8, 804 
TBST NR A AIN <A A LEES 7,796 
A A 65,541 TIO a AA 5, 646 
E A A 39,261 || 1908. A iaces aene tolscAdstaes 6,179 
a Including Bosnia. 


Professor Hoefer gives the quantity of manganese ore mined in the 
Kingdom of Hungary in 1903 as 124,895 metric centners, valued at 
64,970 crowns ($13,189), and in Bosnia and Herzegovina as 45,374 
metric centners, valued at 136,122 crowns ($27,633). 

The following tables give the production of manganese ores in Hun- 
gary from 1897 to 1903, and in Bosnia and Herzegovina from 1892 to 
1903, inclusive: 


Production of manganese ore in Hungary, 1897-1908.1 


Year.” Quantity. Year. Quantity. 
Metric tons. Metric tons 
e AA A E tess 3:976 || AAA A nes 4,591 
TBO A A ied SA AAA edna eaa 7,947 
j| 2 KP 56,073 || TO eee beets tatu Dot peus 12, 490 
A Era esu ER RENE 5, 746 


a Ungarisches Statistiches Jahrbuch. 
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Production of manganese ore in Busnia 


Year. Quantity. 

Long tons 
A —— — tee sek 7,819 || 1899 
A AA oie te een ed 8,016 || 1900 
A pe iR ede E A 6,713 || 1901 
LP CRECEN A A a5,260 | 1902 
1898 c ———  — PM» a 5,235 || 1903 


———————————— 
e 
ceo (¡c<.”..n.nn.e.. nn. e.e.. cn. en... .n cacon. erro | 
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and Herzegovina, 1892-1908. 


Year. | Quantity. 


Long tons. 
5, 936 
| 7,813 
| 6,147 
5, 669 
4, 465 


... e... 0... .<.-.....o. .n. e......e..n.oe. .L£. oe... 


e. e..no . e. conos. nono nc o. eo... o. 


eo ....o.n..n.eoeceons....eo nn... no. ce .o.ncn. no nn. 


...... ce. ..o..o. o. con. ce rn. o n.no.o0...o.o.eon... 


The production of manganese ore in Sweden is unimportant, the 
quantity mined in 1903 being 2,244 metric tons, valued at 36,550 
kroners ($9,795). 

The following table gives the official statistics of the annual pro- 
duction and value of manganese ores in Sweden from 1888 to 1903, 
inclusive: 


a Bosnisches Bureau Montan Abtheilung. 


SWEDEN. 


Production of manganese ore in Sweden, 1888-1908. 


Year. Quantity. | Value. Year. Quantity. | Value. 
^ Long tons. Long tons. 
O nt 9,537 | tous coss A 2, 023 $7,197 
189) donde 8,509 |.......... | E T sues reU 2,706 12,616 
1800 cessat iu E AP UIEPRGS 10,529 ci cos 1808 CP 2,821 11, 060 
SU O TRUM PE 8,936 | TN | 1890 KM TR 2,581 11,990 
^D, SEMEN E COR PR 7,708 | cccsecoe: | I HENRI 2,609 | 13,179 
1893 MMC S 6,949 !.......... 1901 m — 2, 235 11,256 
1894: 5 50 0:2 TE an Deus 3,306. omisso | 10095... dos odi | 2, 805 14, 729 
O A e A 3,068 |.......... | O vede coude 2,244 | 9, 795 
RUSSIA. 


Late official statistics in regard to the production of manganese in 
Russia, the principal manganese producing country in the world, are 
difficult to obtain. 

According to a report lately presented by Mr. Ethelbert Watts, 
consul-general of the United States at St. Petersburg, Russia, the ore 
is mined in the provinces of Perm, Orenburg, Ekaterinoslav, and 
Kutais (Caucasus) The latter province yields three-fourths of the 
manganese produced in Russia, and nearly all of it is exported. The 
total yield of the province in 1901 is given as 375,211 metric tons, a 
decrease of 286,733 tons compared with the quantity mined in 1900. 
The exports in 1901 were 355,545 metric tons, as against 461,195 tons 
in 1900. 

The following table shows the production of manganese ore in the 
different provinces of Russia from 1885 to 1901, inclusive: 
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Statistics of manganese ores in Russta.4 


[In poods.] 
Production. Exports. 

e Ural. pone Caucasus Total Caucasus,b Total 
VERA E 94,700 citas 3,640,800 | 3,695,500 | 2,567,000 2, 567, 000 
once 50, 000 250,000 ¡ 4,242,100 | 4,512,100 | 3,403,000 8, 403, 000 
1887 sessed A Ee vx ENTER UR n 50, 000 226,350 | 3,277,200 | 3,353,550 | 3,690,000 | 3,690,000 
LESS ida — € 82, 700 89,600 , 1,822,800 | 1,995,100 | 3,055,000 3, 055, 000 
1889. NAP EE une 179, 100 341,500 | 4,243,200 | 4,763,800 | 3,237,000 | 3,237,000 
1890........ ——— má 143, 500 528,100 | 10,468,100 | 11,139,700 | 8,235,000 8, 235, 000 
11.) BD c 118, 000 660,000 | 6,126,000 | 6,904,000 | 4,575,000 4, 575, 000 
1899... ous raise tta au ey teks 56,000 | 1,795,000 | 10,560,000 | 12, 411,000 | 7,876,000 7, 876, 000 
j|... MER 186,000 | 4,740,000 | 11,673,000 | 16,599,000 | 7, 633, 000 7,656, 000 
jj... Mn 108,000 | 3,562,000 : 11,193,000 | 14,863,000 | 8,961,000 | 8,965,000 
1805. Qoi oce uE NER OxSURaEuA Ye 168,000 | 2,287,000 | 9,943,000 | 12, 398, 000 | 10,172,000 | 10,172,000 
js MC 255,000 | 2,782,000 | 9,662,000 | 12,699,000 | 8,808,000 8, 812, 000 
poo —— 303,000 | 3,417,000 . 12, 343, 000 | 16, 063, 000 | 10,900,000 | 11,441,000 
D806 oi sese O 396,000 | 3,640,000 , 16,066, 000 | 20,102, 000 | 14,610,000 | 14,950, 000 
rs 111,000 | 5,919,000 | 34,077,000 | 40,107,000 | 23,849,000 | 25, 336, 000 
O es Fes aer» A A | MO, 308 nl 
190]. acca weite P etes rues caus zontesc c sweden as were | 22.569, AMA ese enn ma ERES | ans 

a One long ton equals 62 poods. b Exports within Russia not included. 
TURKEY. 


Turkey has some good manganese deposits which are worked to 
supply a portion of the foreign demand, none of it being used locally. 
Mr. Hugh Whittall, of Constantinople, states that the ministry of mines 
report the exportation of manganese ore from Turkey in the year 1903 
as 49,100 metric tons, valued at 66,950 pounds ($325,812). 


GREECE. 


Greece produces considerable quantities of manganese ore, the quan- 
tity reported mined being given as 18,076 metric tons, valued at 
542,280 francs, in 1901, and 14,962 metric tons, valued at 448,860 
francs, in 1902. A considerable amount of manganiferous iron ore is 
also obtained. 

INDIA. 


India in late years has attained considerable prominence as a pro- 
ducer of manganese ores, the greater portion coming from the presi- 
dency of Madras. The production of manganese ore in India in 1903, 
according to the report of Mr. L. Robertson, under secretary to the 
government of India, was 165,006 long tons, valued at 1,991,117 
rupees ($645,123), this year's production being the maximum. 
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The following table gives the production of manganese ore in India 
from 1894 to 1903, inclusive, the figures for the earlier years being 
those of exports. 


Exports of manganese ore from British India by sea to other countries, 1594-1903. 


a ee 9 — 


Year. Quantity. Year. Quantity. 

Long tons. Long tona. 
A AN 11,410 | 18900 ir che sy OS Sad. 87,126 
js IC M Gees cee kone 15,810 4 19008 coi ociovo sa 130, 670 
O REEL RRRRE d REC ERES 56, 869 || 190] cc oil 162, 057 
NBO p e EE 73,680: || 19028. Lu eoe a 157, 780 
1808 A as aes el ey cane ges 60, 449 || 19080 os kc oe eee eR ec  RETC ET PER VES 165, 006 


a Production. 
JAPAN. 


Manganese ores are mined in Japan, but the quantity secured is 
moderate. 

In the following table the first column, taken from the Financial 
and Economical Annual of Japan, gives the production of manganese 
ores from 1886 to 1901, inclusive, and the second column, taken from 
the annual returns of the Empire of Japan (department of finance), 
shows the exports of this mineral from 1881 to 1903, inclusive, together 
with the value of the same from 1893 to 1903. As both sets of figures 
are claimed as official, no attempt at harmonizing is made. 

The exports of manganese ores in 1903 are given as 5,571,518 kin, 
valued at 77,892 yen ($38,791). Of this quantity, 4,065,841 kin were 
exported from Yokohama, 1,502,047 kin from Kobe, and 3,630 kin 
from Osaka. l 


Production and export of manganese ores, Japan, 1881-1908. 


Produc- Value of 


Year tion Exports. | exports Year, tion. Exports. | exports. 
Long tors. | Long tons. Long tons. | Long tone. 

JL O NA ae 1898.......... 15, 655 18, 510 $106, 016 
1882... eee RENNES 356: E 1894.......... 13, 007 17,465 99, 007 
IRSE A A A 1895.......... 16, 679 16, 338 97, 906 
TRS e cutis A epis 195: secco rOEs | 1896 AA 17, 482 20, 785 136, 668 
A PR 123 PENNE y AAA 15, 031 14, 524 102, 248 
1886 .......... 392 P Mp O EE 11,207 9, 905 71, 853 
IR87 RN RT 302 319 Dientes ! TA sake oss 11, 049 9, 157 76, 039 
1888 uc 688 Sos 1900.......... 15, 430 12,576 111, 750 
18N9 .......... 916 G5 RON REM UN 1901: 5: 0c 15, 858 8,726 93, 214 
1890 .......... 2,526 2,604 Loco... | E A A 2,625 locos. 
1891 .......... 3, 142 8,178. | closest. E AAA EEE 3, 258 38, 791 
1892 Lcx diss 4, 891 4, 948 | 

l 


FERE 
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JAVA. 


Manganese ores are exploited in the regencies of Pengasin and 
Mangolaen, but no late reports are at hand. In 1899 the quantity 
mined is given as 1,388 metric tons. 


NEW ZEALAND. 


In 1902 no manganese ore was mined in New Zealand, but in 1901 
208 long tons were produced, valued at £614 ($2,988). 


AUSTRALIA. 


NEW SOUTH WALES. 


No manganese ore was mined in this province in 1902, but in 1901 
there was a production of 12 tons of manganese. 


QUEENSLAND. 


In 1902 Queensland supplied 4,600 tons of manganese ore valued at 
£16,959 ($82,677). The following table shows the production and 
value of manganese ore in Queensland from 1881 to 1902, inclusive: 


Production and value of manganese ores in Queensland, 1881-1884 and 1889-1902. 


Year. Quantity. | Value. | Year. Quantity. | Value. 
— 2] —— AS UN 
Long tona. Long tona. 
ISS eus O eus 87 $1203 | 1894, ooi esse ets ebd oun 140 $1, 936 
TOs eck tee IEEE PFPRAN EE 100 1,694 | A E E E | 355 5, 387 
A rue 20 CS AA hobs d es 300 4, 380 
ju. DT 95 799. i IRIT id 300 5,475 
INNO A he awe eR dfe 4 rM LAGS cee "CP 67 1, 221 
|o ———————— 5 O A lean tees ese 735 13,775 
TROY POETENE E AA We 10 126 | AA O 75 998 
O PETE TE ET EEE EETA 218 3, 869 
IEN A E EA E EA A ve x m RR 4, 600 82,677 


SOUTH AUSTRALIA. 


There was exported from South Australia to Queensland, in the year 
1909, 18, tons of manganese ore, valued at £62 ($302). 


WORLD? PRODUCTION OF MANGANESE ORES. 


Contemporaneous data of the production of manganese ores in 
foreign countries can not be secured, but in the following table are 
presented the latest reliable statistics which were obtainable, together 
with the year which the figures represent. The tons are either long 
or metric, except in the case of Canada, where the short ton is used. 
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World's production of manganese ores. 


Country. Year. 


—————— eee A eee 


North America: 


United States............... 1903 
Canadaa..................-. 1903 
CODA. corria 1903 
South America: 
Daz MERE 1902 
(epu mer 1902 
Europe: 
Austri PA err e RESP 1903 
Bosnia and Herzegovina ...| 1903 
Hungary ai 1903 
PYANCG ose l.l e e rUees 1902 
Germany ........... cce ccees 1903 
(Cp LL a 1902 


2,825 
135 
18, 795 


156, 269 


12, 990 


6,179 
4,537 
12, 490 
12,536 
47, 994 
14, 962 


a Exports. 


enoronnn.n.onn.ncn.n..conenn. 
corncrnronrnconssa 
ennonornacorsoscn.n.o.a 
en.onoo.n.nn.en.n.n. eo...» 
>CocXcsnrosarnnn.n.no....n.oo 


en.on.o..n.o nn. non... ... ..0... 
eoonsanocrc ne. n.oe. pc .LezLe. eo...» 
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GOLD AND SILVER. 


PRODUCTION. 


The total statistics of the production of gold and silver for 1903 are 
furnished, as heretofore, by the Director of the Mint, but the statis- 
tical canvass made by the United States Geological Survey resulted in 
some differences in the distribution of the product among the several 
States and Territories. 

During the calendar year 1903 the United States produced 3,560,000 
fine ounces of gold, valued at $73,591,700, a decrease of $6,408,300, or 
8.01 per cent, as compared with the production of 1902. 

Of the 21 States and Territories yielding gold in 1903, 11 
showed an increase in production, Nevada leading with an increase 
of $492,700, or 17.02 per cent. Alaska, which led in increase in 1902, 
was second in 1903, with an increase of $268,900. Kansas and Ten- 
nessee, with productions valued, respectively, at $9,700 and $800, 
reported for the first time in 1903. The other States and Territories 
showing gains in 1903 were as follows: Arizona, $245,300; Utah, 
$102,900; Idaho, $95,400; Montana, $38,300; Virginia, $10,400; Wash- 
ington, $7,700, and Alabama, $1,900. 

The greatest decrease in production in 1903 was in Colorado, where 
the production fell off $5,928,600, or 20.82 per cent. California was 
second in amount of decrease in 1903, falling off $687,600. Decreases 
were also noted in the following States and Territories: Oregon, 
$526,500; New Mexico, $286,500; South Dakota, $138,700; Georgia, 
$35,800; Wyoming, $35,200; South Carolina, $21,200; North Carolina, 
$20,200, and Maryland, $2,000. 

The silver yield of the United States for 1903 amounted to 54,300,000 
fine ounces, with a coining value of $70,206,060 and a commercial value 
of $29,322,000, a decrease in quantity of 1,200,000 fine ounces, or 2.16 
per cent. 

Of the 21 States and Territories producing silver in 1903, 11 showed 
increased production. Nevada, which led in increase of production 
of silver in 1902, held the same position in 1903, showing an increase 
of 1,304,300 fine ounces, or 34.82 per cent. This great increase is due 
to further developments in the rich Tonopah district in Nye County. 


The following States and Territories also showed gains in production 
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in 1903 over 1902: Idaho, 652,600 ounces; Utah, 365,100 ounces; 
Arizona, 344,000 ounces; Alaska, 51,600 ounces; California, 30,700 
ounces; Oregon, 24,700 ounces; Texas, 8,200 ounces; Virginia, 3,600 
ounces; and Tennessee, 700 ounces. Kansas reported silver for the 
first time in 1903, having a production of 97,400 ounces. The greatest 
decrease in the production of silver in 1903 was in Colorado and 
amounted to 2,685,800 fine ounces. Alabama, which reported 100 fine 
ounces of silver in 1902, reported no production in 1903. Other 
decreases were as follows: Montana, 601,500 ounces; Washington, 
324,500 ounces; New Mexico, 276,500 ounces; South Dakota, 119,000 
ounces; Michigan, 60,800 ounces; North Carolina, 9,900 ounces; and 
W yoming, 4,800 ounces. 

The total value of the production of the precious metals by the United 
States in 1903 (silver at commercial value) amounted to $102,913, 700, 
a decrease of $6,501,300, or 5.94 per cent, from the yield of 1902. 

The following table shows the production of gold and silver in the 
United States from 1792 to 1903, inclusive: 


Production of gold and silver in the United States, 1792-1908. 


[The estimates for 1792 to 1873 are by Dr. R. W. Raymond, United States mining commissioner, and 
since by the Director of the Mint.] 


Year. Total. Gold. A 
April 2, 1792, to July 31, 18% .ooooconococooconccnncccononnnns $14, 000,000 | $14,000, 000 Small. 
July 31, 1834, to Dee. 31, 1844....... esses eese eese nne 7,750,000 | ~7,500, 000 $250, 000 
esos eee Mu S err eee rors 1,068,327 | — 1,008,327 50, 000 
D mp He CHOR HOUSE 1,189,357 | — 1,189,357 50, 000 
r cupias M usce ue Mon E at 939, 085 889, 085 50, 000 
A A E 10,050,000 | — 10,000,000 50, 000 
A 40,050,000 | — 40,000, 000 50, 000 
Doe cT E T 50,050,000 | 60, 000, 000 50, 000 
ro DM NOE NIRE US 65,050,000 | — 55,000, 000 50, 000 
poen ^ A A DENEN 60,050,000 | — 60,000,000 50, 000 
D MI M TK TRIN 65,050,000 | — 65,000,000 50, 000 
A eee nee ares 60,050,000 | 60,000,000 50, 000 
ro P" TRE 55,050,000 | — 55,000,000 50, 000 
[v MM MMC DUC 55,050,000 | — 55,000,000 50, 000 
Dome MT A E ee ny 55,050,000 | 55, 000, 000 50, 000 
ota ean A 50,500,000 | 50,000,000 600, 000 
p c up TE TORNEO TUNER 50,100,000 | 50,000,000 100, 000 
T IEEE 46,150,000 | — 46,000, 000 150, 000 
Dulces ME ccceatesast E a 45,000,000 | 43,000,000 | —— 2,000,000 
S E ae nigetetiause 43,700,000 | 39,200,000 | 4, 500, 000 
I vC TIERE 48, 500,000 | 40,000,000 | 8,500,000 
Judi snb O tad 57,100,000 | 46,100,000 | — 11,000,000 
T MM HE RUN MOERORE E 64,475,000 | 53,225,000 | — 11,250,000 
T MCN UNS SUPER arene enna 63,500,000 | 53,500,000 | — 10,000,000 
AN 65,225,000 | 51,725,000 | — 13,500,000 
O RETE 60,000,000 | 48,000,000 | — 12,000,000 
[ pM UK ARMEN 61,600,000 | 49,500,000 | — 12,000,000 
1810 oaoot —————— 66,000,000 | 50,000,000 | — 16,000,000 
Cr MEER ever emt ADR eee seen ve 66,500,000 | 43,500,000 | 23, 000, 000 


A was Tues Mi at deeds Lou ee eauudneyesmeuees 64, 750, 000 36, 000, 000 28, 750, 000 
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Production of gold and silver in the United States, 1792-1903—Continued. 


Year. Total. Gold, | Sheen a 
b yn MER PHP $71,750,000 | $36,000,000 | — $35, 750, 000 
(ty WR IO m 70,800,000 | 33,500,000 37, 300, 000 
A E A ERAS. 65, 100,000 | 33,400,000 31, 700, 000 
Lr MERC ERE 78,700,000 | 39,900,000 38, 800, 000 
O EEE SEA TO EE er CLE. 86,700,000 | 46,900,000 39, 800, 000 
os SN ee RE AENEA OSEE 96,400,000 | 51,200,000 45, 200, 000 
Dr m PER 79,700,000 | — 38,900,000 40, 800, 000 
A. 75,200,000 | 36,000,000 39, 200, 000 
E ERROR RN O 77,700,000 | 34,700, 000 43, 000, 000 
iu bec Men uM M D Ea CELA i 79,300,000 | 32,500,000 46, 800, 000 
jS d NERA UPPER MERC meee ' 76,200,000 | — 30,000, 000 46, 200, 000 
PORE ORDRE HET ! 49,000,000 | 30,800,000 48, 800, 000 
DD CL ease ees ear aa ans aa sees cae 83, 400, 000 | 31, 800, 000 51, 600, 000 
E HE be cous alot VAEA 86,000,000 | — 35,000, 000 61, 000, 000 
CT a OR OE GT ORI ag REESE PEO REINES 86, 350,000 | 33,000,000 63, 350, 000 
o O 92,370,000 | 33,175,000 69, 195, 000 
1889: 
A OR A PEST ascents aces 97,446,000 | 32,800,000 64, 646, 000 
(A 99, 282,866 | 32,886, 180 66, 396, 686 
UNESCO gue ete: 108, 309,645 | 82,815,000 70, 464, 645 
TOL MERERETUR 108, 591,565 | 33,175,000 75, 416, 565 
tco uate rd P PHP MEER 115,101,000 | 33,000,000 82, 101, 000 
O NN E OA 113,531,000 | 35,955,000 | — 77,576,000 
A IN 103, 500,000 | 39,500,000 64, 000, 000 
A woh ER roses 118,661,000 | 46,610,000 72,061, 000 
O O E NN 129,157,236 | 53,088,000 76, 069, 236 
A II A 127,000,172 | 67,363, 000 69, 637, 172 
A P PRU 134, 847,485 | 64,463,000 70, 384, 485 
o PCI T TET 141,860,026 | — 71,053,400 70, 806, 626 
A tese onc paco ieri eai AR 153, 704,495 | 79,171,000 74, 533, 495 
MOOD MENO FIN CN 150, 054,500 | — 78,666, 700 71,387, 800 
DO a RORIS A NURSE ERE 151,757,575 | 80,000,000 71,757,575 
I NNNM ERECTUS 143,797,760 | 73,591,700 70, 206, 060 


The following table shows the production of gold in the United States 
in 1902 aná 1903 and the increase or decrease in 1903, by States and 
Territories: 


Production of gold in the several States and Territories in 1902 and 1908, and the increase 
or decrease of the production of each in the latter year. 


Value. 
State or Territory. a A 
1902. 1903. Increase. Decrease. 

Alabama AM een denise cena Gas V EE SR $2, 500 $4, 400 $1,900 lies 
O isch erie aa nantes UE 8, 345, 800 8, 614, 700 268,900 |.............. 
ARIZONA Pe eU rod EE E s 4, 112, 300 4, 357, 600 245, 300 |l. iesus rie dee 
COD IorDi cei stan ea wa RA ORA RCRR ORE D dd 16, 792, 100 16,104,500 |.............. $687, 600 
Colorado: toni 28, 468, 700 22,540,100 iris 5, 928, 600 
GeO PIG coco esas a aa Used aves 97, 800 62,000 ca 35, 800 
TORNO ved Ses tuu d eats So eeu ews 1, 475, 000 1, 570, 400 95, 400 |.............. 
KHDBAN oou cles esc da su eR LLL PC EE 9, 700 9:700 1:5 ua o eR Me 
Maryland ra daa 2, 500 DOO Maris 2, 000 


Montana epp TTE 4, 373, 600 4,411, 900 38, 300 1.2. 5 ae no 
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Production of gold in the several States and Territories in 1902 and 1903, etc. —Continued. 


Value. 
State or Territory. 
1902. 1903. Increase. Decrease. 
NOAA eed EUR E REM C ERE ENS $2, 895, 300 $3, 388, 000 $492,700 |.............. 
New Mexica 531, 100 244,600 |.............. $256, 500 
North Carolina .... cec oece e e e eee rs 90, 700 70,900 |. a vec ES USE 20, 200 
OTERO A E tense 1, 816, 700 1,290,200 |.............. 526, 500 
South Carolina ...............-- cc ee ee ee ee 121, 900 100,700 |.............. 21, 200 
South Dakota. 6, 965, 400 6,826,700 |.............. 138, 700 
TONOS rca Fere eR Sie yore | Ac esos mente E 800 ROO. cies el 
Utah ks ool o an as 3, 594, 500 3, 697, 400 102,900 locos 
WLC cc ads 3, 100 13, 500 10,400 |.............. 
Washington + cut rte 272, 200 279, 900 3:400, AAA 
WYOMING ieee P m 38, 800 M LN —— 35, 200 
Total 80, 000, 000 73,591, 700 1, 274, 000 7, 682, 300 
AO AAA A PAN AA eee ce ie dua d 6, 408, 300 


The following table shows the production of silver in the United 
States in 1902 and 1903, und the increase or decrease in 1903, by States 


and Territories: 


Production of silver in the several States and Territories in 1902 and 1908, and the increase 
or decrease of the production of each in the latter year. 


V 


State or Territory. == 
1902. 
Fine ounces. 

Alabama .221o loco ese eoe RE DEAS Vd RE mios 100 
AAA A V recs epp Vah dae ERE TUAE IE RSS RE 92, 000 
ATO zelo exe enu Cre erede bust MUN 3, 043, 100 
CHÜITIOITIIB. ioco oe erkwxXac es eR crew RE E ARE RES 900, 800 
COIOPBGOO 2 ees cas aed expone e Ran ais eus ts eins 15, 676, 000 
o A bea ea ed arare a 400 
O Lusso cuo ouo dada mua a etaed AES 5, 854, 800 
KANSAS VL ieucaczcciclkEeeIAe eS ues RE EE vede a Ra EIE 
MICRA sas 110, 800 
MOUtais es iia ls 13, 243, 800 
NO@VAGH AA re 3, 746, 200 
lia dots 457, 200 
North Carolina ii cA uE EXE ar x S RE ER 20, 900 
OFC OD EE 98, 300 
South Carolina seuss and ee trt xin tex Een RO 300 
South Di KOllbé iii 3410, 200 
TOenlesseU. c rocsossu se A 12, 300 
q AL a eek en i an cule ebd eser e E ae aig | 446, 200 
OAE, i m ——— 10, 831, 700 
VIRINA raso e pIEs II S KM ELE 5, 900 
Washington sn A ETRAS l 619, 000 
WYOMING PA C T i a | b, 000 

Total. 2i 2sude eeu eee See rt nme ES a 55, 500, 000 

NOU COCTONSE 5 5c ess Ido etus A A sogar ideae sea uaa dE seen 


Weight. 
1908. Increase, 
Fine ounces. | Fine ounces. 
143, 600 61, 600 
3, 387, 100 844, 000 
931, 500 80, 700 
12,990,200 |.............. 
400 
6, 507, 400 . 652, 600 
97, 400 97, 400 
50,000 arras 
12, 642, 300 |.............. 
5, 050, 600 1, 304, 300 
180,700 |.............. 
11,000 | reuersus 
118, 000 24, 700 
300 
221,200 e 
13, 000 700 
454, 400 8, 200 
11, 196, 800 365, 100 
9, 500 3, 600 
294,500 |.............. 
200 ita 
b 54, 300, 000 2, 882, 900 


Decrease. 


Fine ounces. 
100 


co.noonn. ene ne neorjJanorroenrane.n... 


econ... ...n..no..nonno. 


co. e.n.oonncovnanoo [o n..n.on..n. no. «Oo s».o 


aCommercial value, $29,415,000: coining value, $71,757, 575. 
b Commercial value, $29,322,000; coining value, $70,206,060. 
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The following table shows the approximate distribution of the pro- 
duction, by States and Territories, of gold and silver in the United 


States in 1903: 


Approximate distribution of the production of gold and silver in the United States for the 
calendar year 1903, by producing States and Territories. 


[As estimated by the Director of the Mint.] 


Gold. 


Silver. 


eric ee 

silver a 
oes, Quantity. Value. | Quantity. Coning Commer Put 
e 

Fine ounces. Fine ounces 

Alabama .............. 213 $4,400 M rp A A — $4, 400 
Alaska ................ 416,788 | 8,614,700 143, 600 $185, 665 $77, 544 8, 692, 244 
Arizona ............... 210,799 | 4,357,600 8,387,100 | 4,379, 281 1, 829, 034 6, 186, 634 
California ............. 779,057 | 16, 104, 500 931,500 | 1,201, 364 503, 010 16, 607,510 
Colorado .............. 1,090,376 | 22,540, 100 12, 990,200 | 16, 795, 410 7,014, 708 29, 554, 808 
Georgíia................ 8, 000 62, 000 400 517 216 62,216 
Idalo- i eee EIUS 79,969 | 1,570,400 6,507,400 | 8,413,608 8, 513, 996 5, 084, 396 
Kansas ................ 468 9,700 97, 400 125, 931 52, 596 62, 296 
Maryland ............. 24 DOO AA O A ene uias 500 
A O AA 50, 000 64, 646 | 27, 000 27, 000 
Montana .............. 213,425 | 4,411,900 12, 612, 300 | 16, 345, 600 6,826,842 | 11,238, 742 
Nevada......- e eoe 163,892 | 3,388,000 5,050,500 | 6,529,939 2,727,270 6,115, 270 
New Mexico........... 11, 833 244, 600 180, 700 233, 632 ' 97,578 342, 178 
North Carolina........ 3, 411 70, 500 11, 000 14, 222 5, 940 76, 440 
Oregon ................ 62, 411 | 1,290,200 118, 000 152, 566 63, 720 1, 353, 920 
South Carolina ........ 4, 872 100, 700 300 388 162 100, 862 
South Dakota.......... 330, 243 | 6,826,700 221, 200 285, 996 119, 148 6, 946, 148 
Tennessee ............. 38 800 13, 000 16, 808 7,020 7,820 
TOXHis2.2.2 22.302 AN AA 454, 400 587,507 245, 376 245, 376 
| 03/5 A 178,863 | 3,697,400 11,196, 800 | 14,476,671 6,046, 272 9,713,672 
Virginia ............... 654 13, 500 9, 500 12, 283 5, 130 18, 630 
Washington ........... 13, 539 279, 900 294, 500 380, 768 | 159, 030 438, 930 
Wyoming.............- 175 8, 600 200 258 108 3, 708 
TOG] .oiocros ess 3,560, 000 | 73,591, 700 54, 300, 000 | 70, 206, 060 | 29, 322,000 | 102,913, 700 


The following table shows the distribution of the production of gold 


and silver in 1903 according to sources of production: 


Distribution of the production of gold and silver in the United States for the calendar year 
1908 as to the sources of production. 
[As reported by mint officers and agents.] 


Gold. 


Quartz. 


Silver. 


Placer. 


Quartz. | Lead ores. 


ixl 


State or territory. 
Copper ores. 


Fine ounces.| Fine ounces. | Fine ounces. | Fine ounces. | Fine ouncca 


Alabama .......-. sees 222 15 "ro ERN ERE — 
Moa 131, 862 288, 209 o A PA 
ATZODA na E dE Qus 216, 584 4, 800 1,911,451 195, 000 1, 300, 000 
California ...ooooooccoocoomo=...- 596, 607 189, 122 325, 512 144, 482 495, 927 
Colorado .............. eese eee. 1, 069, 364 29, 025 2,917,326 | a 10,313, 248 |. ......... Sus 
E i eee e a EE e rRRR DO 1, 989 1, 230 A A UE T— 
A ciate teases 47, 506 36, 231 872, 811 | 6,042 295 AA 
Maryland ................. ees 9 22 A E ever sees 
AIDA AAA A eee Sees etus lo kine oh esas | — EPES 49, 991 


a Lead and copper ores, 
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Distribution of the production of gold and silver in the United States, etc.—Continued. 


Gold. Silver. 
State or territory. 


Quartz. Pincer. Quartz. | Lead ores. | Copper ores. 


| 


Fine ounces. | Fine ounces. | Fine ounces. | Fine ounces, | Fine ounces. 


MODA +5 .5+=35 350" T— 198, 776 23, 290 4, 091, 158 450, 303 8, 682, 543 
A ed N EEN casus FA 174, 428 1,762 | 5,151,631 MEI A B 
New Mexico................---- 7,499 5,544 12,349 104, 242 85, 365 
North Carolina ................. 4,671 A AO | 13, 076 
ORO A 55, 447 10, 000 124, 599 1,000 | eden 
South Carolina ................- | 5, 092 127 i A D ee 
South Dakota ................-. | t. ON. d PRETIO 25 3. 2 ANTT A UMORE SUN 
TORIO errada AA E PERETE A AAA 
TORUS A A ADERAT | A A PA A 
I ROS a e eee ae hs a 361,622 | — 8,258,303 3, 195,007 
A dne | A AAA APA 17,073 
Washington ............. a 20, 593 1,000 156,537 143,614 5,250 
WII rca roads AREA 401 826 | eee Pees PEPE 

italia IA | 3, 062, 762 591,219 | 16,835, 528 | 25, 682, 882 13, 844, 232 


The following table shows the production of gold in the famous 
Cripple Creek district of Colorado for the eleven years from 1893 to 
1903, inclusive: 


Production of gold in Cripple Creek district, Colorado, 1893-1903. 


A A II AO IN $2, 010, 367 
E MADURAS EAE A A ROO TEMA 2, 908, 702 
E AR AO E AA ARE IA 6, 879, 137 
050 ER AOS RIA A 7,512, 911 
IAN ARA AAA A 10, 139, 708 
Dl ARIS a E o E EIA he tl EERIE GS FORERO 13, 507, 244 
AR A AA OO UA AS EA 15, 658, 254 
e E A RN RS AIN 18, 073, 539 
| EAS AE ENERO IE A Pede ipte 17, 261,579 
E O A A ANS: AA 16, 912, 783 
aa A IA AR A TE 12, 967, 338 

Dn a o EEEE TT TAN 123, 831; 562 


The following table shows the production of gold in the United 
States in 1901 and 1902, and the increase or decrease in 1902, by States 
and Territories: 


Production of gold in the several States and Territories in 1901 and 1902, and the increase 
or decreuse of the production of each in the latter year. 


. Value. 
State or Territory. ——————— 
1901. 1902. | Increase. | Decrease. 
AR ds a de Sr enakus $3, 100 $2, 500 | ados | $600 
AIMER, sian rc io 6,885, 700 | 8,345,800 | $1,460,100 |. .........-- 
ATO cocer dapis ARSS 4,083,000 | 4,112,300 28.800 A 
etai e EE AA ases e sake o 16,891,400 | 16, 792, 100 |. ........... 99, 200 
AA SR IA a 27, 693, 500 | 28, 468, 700 710; QUO Tasa 
o ERT PEE E E TAE EEEE T 124, 500 MEN Te ca venei 26, 700 
IM ni rai 1,869,300 | 1,475,000 |............ 394, 300 
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Production of gold in the several States and Terrilories in 1901 and 1902, etc.—Continued. 


Value. 
State or Territory. 

1901. 1902. Increase, | Decrease.. 

Maryland 22.1165 A taku ceeds E saw entaeeses $2, 500 £2,500 Le coss eris 
MICHIEBE sat nia eosorbet i-e die edm a aaea A o cus $30, 800 
MODA os ce ete ERE EPIS Uc: ew saei s 4,744,100 | 4,373,600 |............ 370,500 
Neyada ae Soot dere II II teme P euet bes 2,963,800 | 2,895,300 |............ 68, 500 
New MexiCO ciar 688, 400 531,100 |............ 157, 300 
North Carolina A dad VEMM 55, 500 90, 700 35,200 |. ccsss so ees 
OIGFOD 0926097228 xot aut doa euis cd LA DR RN ad eke cae 1,818,100 | 1,816,700 |............ 1, 400 
South Caro lidia od 46,700 121, 900 10,200 1x2: v e cee 
South Dakota ................... cs iE o 6,479,500 | 6,965, 400 485,900 |............ 
Di o A es E E G00) AA A 600 
A A E E eel ese eee 3,690,200 | 3,594,500 |............ 95, 700 
VIPIN ia ia —— À 5, 300 3,100 Munic 2, 200 
Washington sendas awe aes ai 580, 500 272,200 1.22.5253 ae 308, 300 
e APA SENE QUA eU a AP EU 12,700 38, 800 26. 100-15 a 
Total ......... ———— — — — 78,666,700 | 80, 000,000 | 2, 839, 500 1,556, 200 

IN GCINCIOCASG sed occ eka enn breves ala 1,333, 300 |......... e. 


The following table shows the production of silver in the United 
States in 1901 and 1902, and the increase or decrease in 1902, by States 
and Territories: 


Production of silver in the several States and Territories in 1901 and 1902, and the increase 
or decrease of the production of each in the latter year. 


Weight. 
State or Territory. 
1901. 1902. Increase. Decrease, 


———— | ——————M | ——— |——M—MÀ— 


Fine ounces. | Fine ounces. | Fine ounces. | Fine ounces. 


Alabama ii 100 100 rescue exon acids vun 
O A NOR NUN 47, 900 92, 000 44, 100 |: e esa ew Ru ns 
e A A tute Sadi aeey x RE 2, 812, 400 3, 043, 100 230,700 |..... is 
CANTO DIA tr 925, 600 900,800 |.............. 24, 800 
Colorado A ches leet rw vedi r 18, 437, 800 15,676,000 |.............. 2, 761, 800 
CON T ETT ILLO TI 400 A canc se Gud A TES 
A A s 5, 542, 900 5, 854, 800 $11,900. liscorrainianes 
MIGDIER S oo ee os ecw isis 81, 000 110, 800 29, 800 |........ M elus 
Montana AA beech ewe Ead UR EE 13, 131, 700 13, 243, 800 112,100 ls causes —— 
AIT n T C—— 1, 812, 500 3, 746, 200 1,033, 700. .cioniicis dos 
New MexleO. ia 563, 400 457,200 |... eer ns 106, 200 
North Caro ld EE FUE 20, 300 20, 900 A 
ÜFCEOH ¿a A A 160, 100 98,300 |.....oooooo... 66, $00 
South Carolina nds 200 300 TUO ea 
South Dakota ii 78, 000 340, 200 269. 200 aaa e esses 
TenHleRsDO oec ocruwa peu Oed uv erii E cM de seins ade 12, 300 I2 900.1 cai tiens 
ORAS rr tddi 472, 400 446,200 ].............. 26,2 
EED a otek e Su Rr base O tas 10, 760, 800 10, 831, 700 70,900 |.............. 
Virginia ......... cR T T NER 700 5, 900 5,200 becca ddea annus 
Washington  cioceestuevii RR ER as 844, 400 619, 000 274, 600 |. i sue tea Ras 
WII 21, 400 5,000 A 16, 400 
Do o EL 55, 214,000 | a 55,500, 000 3, 288, 200 3, 002, 200 
a A A maweidte| usw sa don ees 2806. 000 noir e 


a Commercial value, $29,415,000; coining value. 371,757,575, 
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The following table shows the distribution of the production of gold 
and silver in the United States in 1901, by producing States and 
Territories: | 


Approximate distribution of the production of gold and silver in the United States for the 
calendar year 1901, by producing States and Territories. 


[As estimated by the Director of the Mint.] 


Gold. Silver. Total value 
2 | A] (silver nt 


DE DLE Quantity. | Value. | Quantity. SUR Aa "i P 
Fine ounces. Fine ounces. 

Alabama ................. e». 150 $3, 100 100 $129 $60 $3, 160 
Alaska rbd 333, 096 | 6, 885, 700 47, 900 61,931 28,740 6, 914, 140 
ATIZODR inca daa 197,515 | 4,083,000 | 2,812,400 | 3,636,234 | 1,687, 440 5, 770,440 
California ................... 817,121 | 16, 891, 400 925,600 | 1,196,736 555, 360 17, 446, 760 
Colorado .................... 1,339,673 | 27,693,500 | 18, 437,800 | 23,838,772 | 11,062, 680 38, 756, 180 
Georgia...................... 6, 023 124, 500 400 517 | 240 124, 740 
Td ANG cats 90, 427 1,869,300 | 5,512,900 | 7,166,578 3, 325, 740 5, 195, 010 
Michigan ......2.2.-0eeceeee- 1, 490 30.800 | 81,000 | 104,727 48, 600 79, 400 
Montana .............. eese 229,495 | 4,744,100 ' 13,131,700 | 16,978,360 | 7,879,020 | 12,623,120 
Nevada ido eii y pi da 143, 374 | 2, 963, 800 1,812,500 | 2,343,435 1,087, 500 4, 051, 300 
New Mexico................. 33, 302 | 688, 400 | 563, 400 728, 436 338, 040 1, 026, 440 
North Carolina.............. 2,685 ' 55, 500 20, 300 26, 246 12, 180 67, 680 
OTegon res 87.950 ¡ 1,818, 100 160, 100 | 206, 998 96, 060 1, 914, 160 
South Carolina .............. 2, 259 46, 700 200 259 120 46, 820 
South Dakota ............... 313, 446 | 6,479,500 : 78, 000 100, 849 46, 800 6, 526, 300 
guo. mM —— 29 600 472, 400 610, 780 283, 440 284, 010 
Utah sva eee vacate Das 178,513 | 3,690,200 10,760,800 | 13,912,954 | 6,456, 480 10, 146, 680 
MITETIIIIR irreal 256 5, 300 700 905 420 |. 5, 720 
Washington ................. 28, 082 580, 500 | 344, 400 445, 285 206, 640 787,140 
NyOmlng. es us ram enh 614 12,700 | 21, 400 27, 669 12, 840 25, 540 

Toldos 3, 805, 500 | 78,666,700 55,214,000 | 71,387,800 | 33, 128, 400 | 111, 795,100 


The following table shows the distribution of the production of 
gold and silver in the United States in 1902, by producing States and 
Territories: 

Approximate distribution of the production of gold and silver in the United States for the 
calendar year 1902, by producing States and Territories. 


[As estimated by the Director of the Mint.] 


Gold. Silver. Total value 
TOMTOM (silver ut 
State or Territory. Quantity. Value. Quantity. can ing Cone ue e 
Fine ounces. | Fine ounces. | 

Alabama .............. 119 2, 000 100 | $129 $53 82,553 
Alaska .coommmccncocoo.. 403,730 | 8,345,800 92, 000 118, 950 48,760 | 8,391,560 
Arizona ..............- 198,033 | 4,112,300 3,043,100 — 3,934,513 1,612,843 | 5,725,148 
California ............. 812, 319 | 16,792, 100 900,800 , 1,164,671 77,424 | 17,269,524 
Colorado .............. 1,377,175 | 28,468,700 | 15,676,000 | 20,267, 960 8,308,280 | 36,776,980 
Georgia. ......... sess. 4,730 97,800 ' 400 517 212 98, 012 
Td 71,352 | 1,475,000 ^ — 5,804,800 7,569,842 3,103,044 | 4,578, O44 
Maryland ............. 121 A eas sl CE 2,500 


MICH iat ascot secs eta dd ia | 110,800 | 143,257 58, 724 58, 724 
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Approximate distribution of the production of gold and silver, etc.—Continued. 
i [As estimated by the Director of the Mint.] 


Gold. Silver. a value 

Se SS SSS SS ver at 
State or Territory. Quantity: Value. Quantity. coming commer EOS 

Fine ounces. Fine ounces. 

Montana .............- 211,571 | $4, 373, 600 13, 243, 800 $17, 123, 297 $7,019,214 | $11, 392, 814 
Nevada................ 140,059 | 2,895,300 8,746,200 | 4,843,572 1, 985, 486 4, 880, 786 
New Mexico........... 25, 603 531, 100 457, 200 591,127 242,316 773, 416 
North Carolina ........ 4,390 90, 700 20, 900 27, 022 11, 077 101, 777 
Oregon ................ 87,881 | 1,816,700 98, 300 120, 630 49, 449 1, 866, 149 
South Carolina........ 5, 896 121, 900 300 388 159 122, 069 
South Dakota ......... 336,952 | 6, 965, 400 340, 200 439, 855 180,306 | 7,145,706 
gu AAA A eel ease geese 12, 300 15, 903 6,519 6,519 
TOXHN A A DPA SEES 446, 200 576, 905 236, 486 236, 486 
Utah AAA 173,886 | 3,594,500 10,831, 700 | 14, 004, 622 5, 740, 801 9, 335, 301 
Virginia ............... 148 3, 100 5, 900 1,628 3, 127 6,227 
Washington ........... 13,166 272, 200 619, 000 800, 323 328, 070 600, 270 
Wyoming.............. 1,879 38, 800 5, 000 6, 464 2, 650 41, 450 
Total ...........- 3, 870, 000 | 80,000,000 | 55,500,000 | 71,757,575 | 29, 415,000 | 109, 416,000 


The following table shows the distribution of the production of gold 
and silver in 1902 according to sources of production: 


Distribution of the production of gold and silver in the United States for the calendar year 
1902 as to sources of production. 


[As reported by mint officers and agents. ] 
Gold. | Silver. 


State or Territory. MESTRE EPT ETT ETA ee 
Quartz. Placer. | Quartz. Lead ores. | Copper ores. 


Fine ounces. | Fine ounces. | Fine ounces. | Fine ounces. | Fine ounces. 


Alabama ....................-.. 117 25 eaa a a EE EEE 
AlaskKA io cosida dada 124, 156 276, 554 A A 
ATIZONG concert ges 199, 140 2, 100 1, 837, 000 203, 000 1, 130, 000 
California ....-. clics 612, 559 205, 478 168, 582 235, 917 22,257 
Colorado serio 1, 348, 046 31, 444 8, 476, 192 | @12, 324, 766 |.............. 
Georgia. ...... 00.00 000000000000 4,130 1,035 a RN ETD O 
Idaho.............. ccce eee 38, 500 34, 547 713, 786 5,928,928 |...........--- 
Maryland... orcos rer vno 94 37 A Us edaas 
AA A suena died uode ss QUA Sa d pk edd 110, 844 
MOUTADA pE——— — 191, 229 21, 626 4, 160, 284 410, 738 9, 058, 715 
Nev8dàü leisure epe nne 144,211 757 3, 516, 259 482, 124 |.............. 
New Mexíco................. ss. 12, 297 6,312 178,390 47,929 54,171 
North Carolina................. 3,727 A x EE Se e RUE 23, 368 
Oregon cios rta 77,086 11, 798 107, 463 PAL LLENO 
South Carolina................. . 4,257 226 A pns 
South Dakota .................. 349, 410: a 351,000 |. cco ed eee salen or xen wR 
Y ro DOR Dr 7 I e ENE EE PETTE tates 
o A A A eaa d ed A yee alioi 
LATI CEPERANT E esate 192,157 A 1,568, 227 8, 700, 218 2, 409, 592 
Virginia A ue uREiPDA 181 P AE PE EEE eram. poets 1,344 
Washington .................... 15,115 3, 000 369, 450 350, 000 2, 000 
Wyondng.... uu ls 2, 188 A eos dread 

Total .......... cesses y 3,315,717 597, 964 | 16,958,647 | 28,035,620 | — 12,812,291 


a Lead and copper ores. 
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, 
GOLD AND SILVER IN 1903 BY INDIVIDUAL STATES AND 
TERRITORIES. 
ALASKA. 


By Aurrep H. BROOKS, 
PRODUCTION. 


The wide fluctuations of the annual production of precious metals 
in Alaska during the last five years, as shown in the accompany ing 
table, demand explanation. From 1898 to 1900 there was an increase 
in value of over five and a half million dollars, followed by a falling 
off in the succeeding year of nearly one and a half millions, which was 
more than regained in 1902. The output of 1903 shows a still further 
increase of some $300,000. These facts are presented in greater detail 
in the following table: 


Production of gold and silver in Alaska, 1898-1903. 
[As estimated by the Director of the Mint.] 


Gold. | A dd i | Total d ue 
E . y et (silver at 
ás Quantity.| Value. EN et d i E RE 
Fine Fine 
Ounces. Ounces. 

IBS A A te aes 122,137 | $2, 524, 800 92, 400 $119,467 | $54, 516 £2, 579, 316 
A be ues o ocu x RE 264,104 | 5,459,500 | 110,100 181, 140 84, 060 5,543, 560 
A eec eke emkeue cies ees eaten 395,271 | 8,171,000 73, 300 94, 772 45, 446 8,216, 416 
¡A A E exa E MOT: 333,096 | 6,885, 700 47, 900 61, 931 25, 740 6, 914, 440 
TO 08 es 403,730 | 8, 345, 800 92, 000 118, 950 48, 760 8, 394, 560 
1903. eke A E UE nTECEE 416,738 | 8,614,700 | 143,600 185, 665 77,044 8, 692, 244 


The production of the quartz mines during this period has not varied 
from year to year over 20 per cent, and the value of their silver output 
isso small that it can be disregarded. The fluctuation of the total 
production is, therefore, a reflection of the status of the placer-mining 
industry. Moreover, as nearly five-sixths of the gold derived from 
placers comes from the Seward Peninsula, it is patent that the produc- 
tion of this district is the governing factor in the entire output. 

The rapid exploitation of the rich placers at Nome, in 1899 and 1900, 
especially the easily mined auriferous beach gravels, brought up the 
total values with a bound, but this was, unfortunately, followed by a 
reaction; for two favorable seasons sufficed to almost exhaust the 
beach placers, and to make serious inroads on some of the bonanzas of 
the shallower creek deposits. This fact, combined with a rich harvest 
of legal complications which had arisen at Nome, together with a very 
short and unfavorable season, led to a discouraging falling off of the 
placers in 1901. Meanwhile, however, the more enterprising opera- 
tors had recognized ¿he necessity of improving the mining methods, 
and consequently the building of ditches and the introduction of 
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hydraulic methods had by 1902 gone far enough to bring the produc- 
tion up over the eight million dollar mark again. The same general 
conditions existed through 1903. Though“ many extensive plants are 
being installed and 100 miles or more of ditches are being constructed 
in the peninsula, but few of these are in operation. 

The development of the bed-rock mines is relatively slow, and much 
the larger part of the lode gold still comes from the famous Tread- 
well group. In the Juneau district? much activity was displayed in 
lode mining during 1903, and some large properties changed hands. 
A few small gold mines were in operation in the Ketchikan district 
and other properties were prospected, but it was on the copper deposits 
of this region, rather than on the auriferous veins, that the attention of 
the mining public was centered. Gold-bearing quartz veins have been 
found in other parts of Alaska, but few of these have been developed 
so far as to reach a productive stage. Perhaps the most significant 
feature of lode mining in 1903 was the establishment as a commercial 
success of the Big Hurrah quartz mine on the Seward Peninsula. 
This little property, with its ten stamps, represents the only effort 
at quartz mining in all northern Alaska. 

The production of the Seward Peninsula placers is estimated to be 
about $5,000,000, of which probably three-fifths was taken from the 
Nome district, one-fifth from Ophir Creck, and the balance from three 
or four less important camps. Outside of the general activity in ditch 
construction and the installment of machinery, a very interesting inci- 
dent of the year was the discovery of considerable gold-bearing gravel 
in the northeastern’ part of the peninsula, in the valley of the Inma- 
chuk River. 

The Yukon region, including Fortymile, Birch Creek, Rampart, 
Koyukuk, and the recently discovered Fairbanks district, had an 
aggregate output for its placers of probably $1,000,000. Most of the 
camps of this region are so isolated as to make the cost of mining a - 
very large percentage of the production. In only a few instances 
have extensive mining plants been installed in this field, and most of 
the gold is taken out in small quantities by more or less primitive 
methods. The newly discovered Fairbanks“ district comprises a 
dozen creeks tributary to the Lower Tanana, from which they are 
only 15 to 20 miles distant. The auriferous gravels appear to occur 
in considerable thickness, and the values though not high are fairly 
uniformly distributed. 

a Brooks, Alfred H., Placer mining in Alaska in 1903: Bull. U.S. Geol. Survey No. 225, 1904, pp. 
nues Arthur C., The Juneau gold belt: Bull. U. S. Geol. Survey No, 225, 1904, pp. 2842. 

c Motlit, F. H., The Kotzebue gold placer field of the Seward Peninsula: Bull. U. S. Geol. Survey 

NO. 225, 1901, pp. 74-80. 


d Prindle, L. M., Gold placers of tbe Fairbanks district: Bull. U. S. Geol. Survey No. 225, 1904, 
pp. 64-73. 
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In the Cook Inlet region steady progress is being made in the instal- 
lation of hydraulic plants. The Christochina district, lying in the 
Copper River Basin, in spite of its isolated position, is being developed, 
but only in a small way. With the settlement of the boundary dis- 
pute, the Porcupine? district promises to take a new lease of life. 
The aggregate output of these three camps is probably less than half 
a million. The discovery of gold placers in the Kobuk Valley made 
in 1903, though yet of no importance from the standpoint of produc- 
tion, indicates a wider distribution of the gold-bearing areas than had 
previously been supposed. 


ARIZONA. 
By V. C. Heikes. 


The Territory of Arizona has during the year past held its own in 
the output of precious metals, and, in fact, shows a slight increase 
over the preceding year. When the Tombstone mines are unwatered 
and fully reopened there will be a notable increase and a probability 
of some return to the production which made Tombstone famous about 
twenty years ago. The increase will undoubtedly be in gold as well 
as in silver, as records show the ores produced higher values in gold 
at the water level, and assays taken lower down showed a considerable 
increase in the amount of yellow metal to the ton of ore. The tables 
appended to this chapter are those obtained from returns by producers 
to the Director of the United States Geological Survey in answer to 
interrogatories. According to these returns the yield of the Territory 
in precious metals for 1902 and 1903 was as follows: 


Production of gold and silver in the Territory of Arizona in 1902 and 1908. 


1902. | 1903. 
Quantity. Value. Quantity. Value. 
Fine ounces, | | Fine ounces. 
A eta bate duiee uf die 131, 453 | $2,717, 133 | 132,067 | $2,729, 824 
Silver..... dat aid ida 1, 610, 564 840, 070 2, 109, 456 1, 126, 661 
COLT CASE A ene etna ene caer eles Beas Dac Uae E aa $12, 691 
Silver O A A 286, 591 


Average commercial value of silver in 1902, $0.5216 per ounce; in 
1903, $0.5341 per ounce. 


a Wright, C. W., The Porcupine placer district, Alaska: Bull. U. S. Geol. Survey No. 236, 1904. 
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The following table shows the distribution of the total gold produc- 
tion of the Territory of Arizona, by counties, in 1902 and 1903: 


Production of gold in Arizona in 1902 and 1908, by counties. 


1902. 1903. 
County. -—  _ __ _—_«L OO -—— 
Quantity. Value. Quantity. | Value. 
Fine ounces. Fine ounces. 
COGDISB i A 20, 146 $116, 418 18, 283 a $377,910 
Coconino, Gila, and Maricopa ............LLLuL... 887 18, 33-4 130 62,687 
Graham A d EP RU TOR EEEI RAT Rd euuS 1,291 26, 685 443 a9, 157 
MONACO aol in Rie ieee acne e cM Lie Ede 2,526 2,212 15, 859 b 327,806 
PAR AA cnt Lea 471 9, 736 73 b 9,717 
Pinal sabes st paw daser cereus us se ohh Ede 160 3, 307 238 b4, 919 
AAA re EEE S Ea 18 872 540 | b11, 162 
bot E 81,931 | 1,693,514 77,843 | 41,609,014 
AM as dis a 24, 023 496, 555 18,258 ^ «377,392 
o Co eee a eS TE 131,453 | 2,717,133 | 132,067 | 2, 729, 824 
| 
a Decrease. b Increase, 


The following table gives the production of gold derived from the 
different kinds of ore treated: 


Production of gold in Arizona in 1902 and 1903, by kinds of ore. 


Milling ores. Smelting ores, | Total, 
Year. - AN OA O ar a ore 
wan Siliecous| Ores cya-| Lead Copper Fine 
Placer. ores. nided. Ores, ores. ounces, Value. 
Fine Fine Fine Fine Fine 
ounces. | OUNCES. | ounces. | ounces. | ounces. 
1902... cotes e eeu Pedo usus 497 22, 033 71,316 8,702 25,905 | 131,453 $2,717,133 
jp o oe tee eee See seca 568 22, 404 79, 639 3, 600 25, 856 | 132, 067 | 2,729,824 


—— - EC ee ee _ —_ _—__ _ _—_ —  —_— ——— 


SUMMARY OF GOLD PRODUCED FROM DIFFERENT SOURCES. 


Placer bullion.—The production remains small, Pima County having 
the largest output, which came mainly from the Greaterville placers, 
with small amounts from the Horse Shoe Basin in the Quijotoa dis- 
trict. The placers are worked by the Mexicans and Papago Indians 
during the season of rains affording water for washing operations. 
The gold is sold to storekeepers, who report yearly the output. 

Gold in siliceous ores.—The output of gold is largely from the 
siliceous ores, and it is found free in quartz and in combination with 
various ores having small percentages of sulphides. The most nota- 
ble increase in gold from siliceous ores is found in Mohave County. 
The decrease in Yuma County was due to the idleness during part of 
the year of one of the largest gold properties. 

Gold ores cyanided.— Yuma, Yavapai, and Mohave counties produce 
the largest amount of cyanides, which are made mainly from ores 
directly treated by the cyanide process. The mills of several large 
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properties have found the cyanide process advantageous in the treat- 


ment of tailings. 


Gold in lead ores.—The largest production of gold from this class of 


ore has been reported in Yavapai 


County. The decrease is probably 


due to the values of gold increasing in the ores carrying copper. 
Gold in copper ores.—Yavapai County is credited with the largest 


output of gold from copper ores. 
tance, and on account of increased 


Douglas, it showed a notable increase over 1902. 


Cochise County is next in impor- 
smelter facilities in the new town of 
The other important 


copper districts report very little gold associated with copper ores. 


The following table shows the o 


utput of silver in the Territory of 


Arizona for the years 1902 and 1903, by counties, comparing the two 


years: 


Production of silver in Arizona in 1902 and 1903, by counties, 


County. 


*^""»"""ec"no0n»5"*c00c59600060€900920*90€6€»-»99-229299 


Coconino, Gila, and Maricopa 
Graham 
MONAY O eaae AA 
A epi codd d La DUE deti O 
Pinal aae exe A wel dA E 
Santa CEU o sos ose cur d e hrs MR Va ead eA 
Yavapai 
Yuma 


e..... e. cc. n ereoenerteaee 


Coreano rn. AAA osos osas aora osos 


*e.O.O0- 10.0. .1..000. ..0< ..en. co..n.on.o... o... n.. o. ro. pros naoo 


eee 2222022*5250«€9»9€9-. 99022296067o09"70060€709799209^»*90999€ 


(Oo. n.nonona nono. .o.enncanco cacon... . oo 


1902. 1903. 


Quantity. Value. Quantity. Value. 


Fine ounces. Fine ounces. 


887,367 | $62, 851 1,406,815 | — $751,113 
4,212 2,212 5, 265 2,812 

26, 048 13, 587 13, 644 7,287 
90, 194 7,202 54, 169 28, 931 

2, 440 1,273 2, 450 1, 309 

18, 490 9, 644 3, 461 1,549 
98, 060 51, 148 4, 080 2,179 
466, 874 243,521 "602, 087 321,575 
16,549 8, 632 17,985 9, 606 
1,610,564 | «840,070 | 2,109,456 | 51,126,661 


a Commercial value, 20.5216. 


b Commercial value, 80.5341. 


The production of silver in Arizona in 1902 and 1903, by sources, is 
as follows: 


Production of silver in Arizona in 1902 and 1908, by kinds of ore. 


Smelting ores. 


Milling ores. Total. 
Year. du A MS A: ML 
Rees Siliceous |Orescya-| Lead | Copper Fine | s 
Placer. ores. nided. ores, ores. ounces. | Value. 
EA ll e lo | 
Fine Fine Fine Fine Fine 
OUNCES. VUNCES. ounces. | ounces. | ounces. 
A A AA A 723, 025 68, 562 177,158 611. 519 1, 610, 564 83-10, 070 
1903... nono 20 | 1,068,317 ' 50,158 2,109,456 | 1,126, 661 


84, 757 | 906, 204 


E" ——— —Ó—— —— 


SUMMARY OF SILVER PRODUCED FROM DIFFERENT SOURCES. 


Placer bullicn.—Only 20 ounces of silver was reported from all 
sources. 

Silver in siliceous ores. — The largest output of silver in this class of 
ore is credited to Cochise County, which had a greatly increased pro- 
duction over 1902. Reports from Yavapai and Mohave counties also 
show an increase. 
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Silver in ores cyanided.—Yavapai County reports show that the 
largest amount of silver is won from ores and tailings treated by 
cyanide. Mohave and Yuma counties follow in order of production. 

Silver in lead ores.—The lead-bearing ores of Yavapai County give 
up the most silver, with Cochise next, both being credited with an 
increase over 1902. Yuma County is placed third in the list of silver 
producers from lead ores. Mohave County shows a notable decrease 
in production, as do also Pima and Santa Cruz, as compared with the 
output in 1902. : 

Silver in copper ores.— Yavapai County has to its credit an increased 
number of ounces of silver won from copper-bearing ores, the figures 
showing an increase over 1902. Cochise County is second, and fully 
doubles its output. The next in importance in the production of 
silver from copper ores is Graham County. 


MINES CHARACTERIZED BY THEIR MAIN PRODUCT. 


According to a tabulated list consisting of 183 mines known as pro- 
ducing properties in distinction to mere prospects, only 117 were 
actual producers in 1903. All the mines that have been idle for 
several years were excluded from this list. As characterized by their 
main product, these mines may be specified as follows: 38 copper, 7 
lead, 55 gold, and 17 silver. 

The mining of copper ore is the main industry in the several follow- 
ing counties: Graham, credited with 10 properties; (Gila, 8; Yavapai, 
T: Cochise, 5; Coconino, 2; Pima, 2; Pinal, 2; Santa Cruz, 1; Yuma, 
1. The total quantity of copper reported from these counties is 
137,520,891 pounds. 

Mining for silver is practically at a standstill; hence it is that so few 
lead mines were heard from. 

Only 1,390,550 pounds of lead were reported, distributed accord- 
ing to productive mines, by counties, as follows: Cochise, 2 mines; 
Mohave, 2; Yuma, 2; Santa Cruz, 1. 

Gold is reported, by counties and mines, as follows: Yavapai County, 
24 mines; Mohave, 9; Cochise, 7; Pima, 4; Pinal, 4; Yuma, 4; Santa 
Cruz, 2; Maricopa, 1. 

The value of the gold and silver output in Arizona for 1903, as 
reported by the United States Mint and by the United States Geolog- 
ical Survey, differs considerably as to gold and to some extent as to 
silver. The cause of this discrepancy may be due to the shipping of 
gold in the form of placer dust, amalgam, or bullion in bars, from the 
State of Sonora, Mexico, into the Territory. Such gold would be 
disposed of to the banks and eventually be shipped to the mint at 
Denver, Colo., or to San Francisco, Cal., by express. It is possible 
that this bullion is credited to the output of Arizona. 
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CALIFORNIA. 


By Chas. G. YALE. 
PRODUCTION. 


Returns received by the United States Geological Survey show 
California to have produced in the calendar year 1903 gold to the 
value of $16,300,653; silver (commercial value), $498,412; -copper, 
52,533,355; lead, $7,074, and platinum, $952, a total of $19,340,446. 

In ** Mineral Resources of the United States for 1902” the chapter 
on the ** Production of gold and silver” was prepared by Mr. George E. 
Roberts, Director of the Mint. For that year he credited California 
with a gold production of $16,792,100, and with a silver production 
(commercial value) of $477,424. Comparing those figures with the 
returns for 1903, the State shows a decrease in gold product of 
$491,447, and an increase in silver product of $20,988, making a total 
decrease of $470,459. This loss in annual product may be attributed 
chiefly to labor strikes at various large producing gold mines and 
copper mines producing gold, which caused the enforced idleness of 
such mines for periods of from one to three months. These troubles 
were not confined to any one section, but occurred in the Mother Lode 
counties where many of the largest producers are situated, in Kern 
County to the south of San Francisco, and in Shasta County to the 
north. The mines ultimately resumed operations, though several 
have had to employ nonunion men and are not working the same force 
as formerly, work being thus more or less hampered. 

Conditions vary but slightly from year to year in California mining, 
much depending, however, on the winter rain and snowfall as to results 
of water supply for the following summer. This affects not only the 
gravel mines, but the quartz properties as well, the latter using the 
water for power, either direct or transformed to electricity. The 
winter of 1903-4 was an exceptionally favorable one as compared with 
three or four preceding ones, there having been abundance of rain and 
snow, giving plenty of flow in the streams in the spring. The result 
of this abundant water supply has more effect on the returns of bullion 
to come for 1904, however, than on the 1903 returns. The rainfall of 
the winter of 1902-3 was scant, and most of the gravel miners working 
their claims in the summer of 1903 had a very short water season in 
consequence; and in the fall of 1908, before the winter rains set in, a 
number of the larger quartz mills were compelled to ** hang up” all or 
part of their stamps for a time, owing to lack of water for power. 
These features, in addition to the labor troubles referred to, readily 
account for the reduction in bullion in 1903. 

The most noteworthy feature in connection with the gold production 
in California is the marked and rapid advance of the gold-dredging 
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industry. In fact, the increase of gold from this source did much to 
make up for the deficiency in other classes of mines in 1903. The 
total returns from the dredgers operated in 1903 were $1,415,749, as 
compared with $867,665, an increase of $608,074. This result was 
obtained from 25 machines operating at Oroville, Butte County, 3 in 
Sacramento County, 1 in Siskiyou, 1 in Trinity, and 1 in Yuba. Of 
the total for 1903 the sum of $1,329,998 came from Butte County, the 
center of the dredging industry. The number of dredges in the first 
part of 1904 at Oroville was 27, and in the summer of that year 2 
of the largest dredges in the State were installed betwcen Marysville 
and Smartsville, on the Yuba River. Others have heen built in Cala- 
veras, Shasta, and Trinity counties, and more are bein» constructed 
at different points. Ground suitable for dredging purposes is being 
prospected in many counties of the State, and is in great demand at 
prices ranging from $500 to $3,000 per acre, according to prospective 
value. 

For the first time in the history of the State the output of the dredg- 
ers has exceeded that of the hydraulic or the drift mines. This fact 
alone shows the rapid advance of this branch of gold mining. The 
hydraulic mines produced in 1903 the sum of $872,812, and the drift 
mines $905,679. The dredge output exceeded each of these and came 
within about $300,000 of equaling the product of hydraulic and drift 
mines combined. l 

The principal section of hydraulic mining has changed of late years, 
and is now in Trinity and Siskiyou counties, though Nevada County 
shows a yield from this source of $124,439. Trinity produced $233,093 
and Siskiyou $173,337 from hydraulic mines. Placer County leads all 
others in drift mining, its output having been $331,002 from this 
source. Sacramento County comes next with an output of $213,867. 
Sierra, Butte, and Plumas counties have been eclipsed in this respect 
by Sacramento, where little or no drift mining was carried on until 
recent years. The operations in the Blue Ravine section above Fol- 
som have brought about this result. The largest drift-mining opera- 
tions, however, are still carried on in Placer County. 

The quartz mines, however, continue to be the main source of the 
California gold supply, the sum of $12,247,892 out of $16,300,653 
having come from quartz in 1903. This shows that fully 75 per cent 
of the California gold comes from the quartz properties, the other 25 
per cent being from hydraulic, drift, and surface placer mines. The 
largest amount of quartz came in 1903 from Nevada County, followed 
in relative rank by the countics of Tuolumne, Calaveras, Amador, and 
Kern, all of which show a yield in excess of a million dollars, Nevada 
County alone producing over two millions. Among these counties, 
Amador, Calaveras, and Tuolumne are mother lode counties; Nevada 
and Kern are not. Considering total output of gold from all classes 
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of mining in 1903, the rank of the counties showing over a million 
dollars each is as follows: Nevada, Tuolumne,. Calaveras, Butte, 
Amador, Kern. Of these, three are mother lode counties and three 
are not. 

The quartz-mining industry has been fairly prosperous during 1903, 
but, as already stated, has been more or less hampered by labor 
troubles. There has been increased development in both new and old 
mines, and a number of old mines have been reopened and suitably 
equipped. Some mines developed in previous years have had machin- 
ery installed and have become producers. There is a constantly 
increasing tendency to enlarge the capacity of the stamp mills at the 
older mines, and new mills now erected are given more stamps origi- 
nally than was formerly the practice. This is due to the possibility 
of working lower grade ore than in the past and to the recognition of 
the fact that such mines can be worked at a profit with extensive 
reduction facilities, while small mills do not bring satisfactory results. 
Some of the mines are yielding well at a depth of 2,500 feet, and 
shafts are being sunk to 2,800 feet. The experience of the few mines 
working at such depths has given greater confidence to those persons 
with smaller mines, as the ore bodies have held out well, and in some 
instances richer bodies have been discovered. Numbers of ‘‘ pros- 
pects" are found each year and in due time become more or less 
developed; but, as in all mining regions, the great difficulty with the 
prospector is to turn these prospects into mines without the assistance 
of capital. The capitalists desirous of investing, want “going” mines, 
and prospects, until pretty well developed by their owners, are not in 
demand. 

The following table shows the source of California gold, by counties. 
It is possible that values in the column headed ** Surface placer," which 
includes ordinary placers, ground sluice mining, river bed and bar min- 
ing, ocean beach mining, etc., may be too high, as in some of the 
answers to inquiry the miners fail to make the distinction between 
surface and placer or deep, drift, or hydraulic mining, answering 
simply ‘‘ placer.” Some of the gold attributed to this source should 
probably be credited to the drift or hydraulic mining columns. 


Sources of California gold, by counties, 1908. 


Gold from | Hydraulic | Drift Surface 


County. quartz. mines, mines. Dredging placer. Total gold. 
AIPING coi it AA A A, A $2, 726 
AIDBOdOE A et eee 1, 369, 357 $1, 300 81,060 |. copies $12,791 1, 384, 508 
Rute ios 66, 614 33, 176 64,064 | $1,329, 998 48, 069 1,511, 921 
A c E 1, 803, 055 48, 304 20. 981 esse suat 20, 219 1, 898, 505 
DOE Nortel add l soi id tala aes 6,053) O sa Sev rette 4,250 19, 883 
Eldorado .........- essen seen ees 288, 865 12,849 | 14,106 l............ 48,496 | 364,316 
Vr A Cer e EV ES DELE 17, 809 1,800 [descaro lada 3, 140 22,749 
Humboldt. is A A 3, 850 41, 689 


GOLD AND SILVER. 175 


Source of California gold, by counties, 1903—Continued. 


— n_n 5 a — Á—M MM MÀ —— —— 


county Sour "e| hint, | restos. | Sete? [row gona. 

PNY Oferta Caio cece 81011015. A ee lecum Leon er $101,104 
LE ai MEE s. eee cee 1:4T. A A ee EE 86, 750 1, 048, 26] 
LASA sen T E xp EY 93,009 RA O A OE SEE 93, 599 
Los Angeles ............-.... ee. 3,969. A s Secus ehe los eta aratra eer 2, 200 6, 165 
Madera. e eode em INVE 66:048 | esses O AA EM PRS seesaw ES 66, 048 
Mariposa T — 565, 303 PP $235 haeso siise 1,500 567, 038 
MOllO cid tin AS A A CORR 2, 900 379, 555 
Monterey sos cock S eu 4E er rr A eec A 9,720 11, 419 
Nevada cio 2,062,148 | $124,439 | 122,570 |............ 39, 876 2, 349, 033 
OTANI Cuckoo A O sate ew ores [udtitaatsioat tau 150 150 
Plica is 123, 080 67,185 | 331,002 |............ 170, 441 691,708 
PlinniSBlolsedesee e ce x reu 137,154 48, 944 20.593 I oa sasssa ' 58, 49 274,179 
River ia 12,603 licor SUÜ AAA A 12, 953 
A A leere 213, 867 £102, 097 15, 000 330, 96-4 
San Bernardino. ................. ' 378,294 |............ | ARA PENES 8, SSO 387,174 
San Diego............ ee eeeeee eese 2g Pr NEN O NERONE | 18,500 378, 156 
San Luis Obispo ......0..c2.csccc|ecoseceecesclecececeeees CEN AE 1,081 1,084 
RI NNNM EIU 712, 338 1,143 300 lesions ean | 14,518 728, 299 
SIGFTR cue Bed teteeserieauelus . 133,028 51,805 | 80,329 |............ 42, 751 307, 913 
Siskiyou........- sees sees eceees 332, 754 | 173,337 | 11,328 | 7,318 | 112,873 637, 610 
SN sc cue i e ae 290, 172 233, 093 3, 400 | 10,600 76,746 614,011 
TUlIBTO.. 2.0 a 1.219 Nok wee ara A Chdudwasieu dE AA. 7,215 
Tuolumne.....-.2-2--2ceeeeceeee 1, 898, 308 5,000| 4,083 Loco oo... | 4,189 | 1,911,550 
Ventura Sess oeec once se eris BY Vics Siete A a tio bate 87 
Rie a Moet cee ste e eet ose 2,695 | 25,965 | 2,606 | 25, 736 | 71,079 128, 081 
Total ad 12, 247, 892 872, 812 | 905,679 | 1,475,749 | 798,521 | 16,300,653 


The returns from California received by the survey were from 512 
producing quartz mines and 648 placer mines, including surface placers, 
hydraulic, and drift, or 1,160 producing mines in all. In addition 
returns were received from 1,098 quartz and 328 placer mines which 
werein course of development but were not productive. These active 
but nonproductive mines are therefore shown to number 1,426; and 
there are also many additional mines which are idle or on which assess- 
ment work only is done. 

The following table shows the production of gold, silver, copper, 
lead, and platinum i in California in 1903, by counties, as per returns 
received by the United States Geological Survey: 


Production of gold, silver, copper, lead, and platinum in California in 1908, by counties. 


Gold. Silver. a 
————— Plat- 
County. Copper. Lead Total 
Placer. | Quartz. Pinger prp Inn 
QUOI NE a Ani ae A E A 
Value. | Value. | Value. Value. Value. Pounda. Value Value.) Value. 
Alpine ........1.. ee eess 82, 7261. ...... NES En MERO OA crete O 82,778 
Amador....... $15,151! 1,369, 357 $, 6,392 15,000, $1,690 ........ | RE IUE 1,391, 554 
Butte ......... 11,475, 307, 66,614 — 259  2,467.......... .... eee TM A ' $210, 1, 544, 857 
Calaveras ..... 4 95,450) 1,808,055) — 10 73,949 2,448, 182) BL NE | GN mer 2,204,346 
Del Norte ..... 10,883 ice seven eec PRIM ROUES ode | OS nent) ere 10, 883 


aCommercial value. 
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Production of gold, silver, copper, lead, and platinum, etc.—Continued. 


Gola. Silver.a 
County. | Copper Lead Plat- | Total. 
Placer. | Quartz. Placer. DEP zum. 
Value. Value. | Value.| Value. | Pounds. | Value. Pounds Value.| Value.| Value. 

Eldorado ..... $75,451) $288,865|.......|..- e.c c pese ene prenne] RUN ERE NE $364, 316 
Fresno ........ 4,940, 17,809/....... SLY A A ES A us 22, 860 
Humboldt .... 41, 689! A AO A AAN PAI A A $362 42, 051 
A A E 101,104,....... 23,850 18,850 $2,500| 161,188 $6,830 ....... | 134, 284 
Kern.......... 6, 750| 1,041,511]. ...... 117,659 4, 300 o O rare | 1, 166, 479 
Lassen 4.5045 asus RE | 93,599/....... 1:904 obses aor A auci sels ets iei | 94, 906 
Los Angeles... 2, 200, E A A A assesses PE eius | 6, 165 
Madera .......]......... !— 66,018... Mj 03500 — 4,689... 70, 742 
Mariposa. ..... 1,735,  565,803........ 3,859 39,645 — 4,780]........]....... | d | 515,077 
Mono ......... 2,900 376,655........ 23, 710 9, 810 1,300| 4,720  200....... 404, 765 
Monterey ..... 9, 720 1,699 ....... LO natos | O | aba ates ies | eee 11,434 
Nevada ....... 286,885 2,002,148, — 821| 5,575 .......... ER CARE. OG HE | 2,351,629 
Orange........ 150 A reru O E E e ee | ptas eee | 150 
Placer ........ 568,628 — 123,080 76 760 4, 000, A | M 280 693, 344 
Plumas ....... 137,025 137,154 ........ 355 1, soo 22 ri CE A eias et | 274, 781 
Riverside ..... 300 12,0099 Loos eese soos [eau peus vee aeecen[esinesing (I... — 12,903 
Sacramento...| 330,964|.......... MG STA A oem EA ON ES 331,135 

San Bernar- | 
dino ........ 8,880| 378,294|....... 13,421| 60,400 7,852 802 3....... ! 408, 481 
San Diego..... 18,500| 359, 656/....... 1,462!..02...... eX. ER. E l 379,618 

San Luis Obis- | | 

po........... 1,084]. ......... eee eese poo i8 exei aro neas aii ee ee ebat 1, 084 
Shasta ........ 15, 961 712,338 a 214,028 16, 453, 409 2, 171, 497]. .......... LL se]. esse 3, 113, 824 
SierTa ......... 174,885) 133,028........ 21 200 27 | FROM SPA RE 308, 212 
Siskiyou ...... 304,856| 332, 754, 38 AG es ences AS, has 638, 597 
A acca vic etwas A vas COE EY | 122,000 — 15,860|........ LLL... ese 15, 860 
Trinity........ 323,839} 290,172 41 e AA A KEEA 100 614,336 
Tulare A TA A ¿A CA ais A IS. O: 7,215 
Tuolumne ....| 18,242] 1,898,308 ....... A PA 236 —— 10....... 1, 919, 921 
Ventura A A aE REAS cuss tie E EEES A A S A 87 
Yuba.......... 125, 386 2, 695 A A AAA ETETE. | 128, 122 
Total... .|4, 052, 761 12, 247, 892 661 497, 751 19, 213, 696.2, 533, 355] 166,916 — 7, 074 952 19, 340, 446 

Grand to- | | 
tal..... pm 16, 300, 653 EN | 498, 412). ......... 2,533,355... .... | 7.074 95219, 340, 446 

a Commercial value. 
COLORADO. 


CRIPPLE CREEK. 


During 1903 the production of Cripple Creek suffered a considerable 


reduction, due to several causes. 


One of the most serious was a strike 


which interfered greatly with the work from August to the end of the 


year. 


Another was found in the drainage. 


Many mines were unable 


to sink their shafts deeper until relieved by drainage tunnels from the 


heavy influx of water. 
edly showed a tendency 


to contract. 


Finally, the payshoots in some mines undoubt- 


The El Paso drainage tunnel, which was intended to unwater the 


- 


GOLD AND SILVER. 177 


western half of the district to an elevation above sea level of 8,800 feet, 
was completed in the last months of 1903, and this great enterprise 
will be rewarded by an increased production in 1904. Two of the 
important producers in the district, the Elkton and the Mary McKinney, 
have already been enabled to continue operations to the level of the 
tunnel. The Portland mine, which is the largest property in the dis- 
trict, produced 90,000 tons of ore having a gross value of $2,609,000; 
dividends of $360,000 were declared during the year; extensive 
development continued and opened a large amount of ore ‘reserves. 
Stratton’s Independence continued its large production, and its divi- 
dends amounted to $260,000 during the year. Other important dividend 
payers were the Strong, the Golden Cycle, and the Vindicator mines. 
Valuable ore bodies were developed in the El Paso, the C. K. £ N., 
and many other mines, the working of which will swell the production 
of 1904. The extensive holdings of Stratton's estate were practically 
idle during the last half of the year. Dividends of less than $100,000 
were declared by the Mary McKinney, the El Paso, the Last Dollar, 
the C. K. & N., the United Gold Mines, the Practical, the Acacia, the 
Free Coinage, and the Modoc mines. Several beginnings were made 
to utilize the low-grade oxidized ores of the camp. A cyanide mill 
was built on the Fluorine at Copper Mountain by the Sioux Falls 
Company, and another by the Homestake Company on Ironclad Hill, 
and both were ready to begin operations at the close of 1903. The 
capacity of these mills is only 200 tons per day, but if successful they 
will be enlarged. The profits of mining and milling these ores are 
expected not to exceed $5 per ton; the telluride ores, on the other 
hand, can hardly be utilized unless they run at least $12 per ton. 

In June, 1903, the resurvey of the Cripple Creek district was begun 
by the United States Geological Survey, with Messrs. W. Lindgren 
and F. L. Ransome in charge. This examination was undertaken 
jointly by the Survey and the State of Colorado, citizens of Cripple 
Creek, Colorado Springs, and Denver having contributed to the 
State's share of the expense. The resurvey was completed in April, 
1904, and the results will be published in an extensive monograph. 
A preliminary report of the principal results obtained will be pub- 
lished in a bulletin to be issued by the Survey in the last months of 


1904. 
IDAHO. 


By V. C. HEIKEs. 
PRODUCTION. 

The precious-metal industry of Idaho during 1903 shows a con- 
siderably increased yield in silver, by reason of the extended mining 
operations in the Coeur d'Alene region, and a decrease in the yield of 
gold. This decrease has been due in great measure to the reduced 
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number of miners at many of the smaller placers, where operations in 
the primitive manner heretofore conducted are no longer found sufti- 
ciently remunerative. Nevertheless, the quantity of gold taken from 
the placers has not suffered any material reduction and represents a 
large percentage of the precious-metal value of the State. The work 
already begun with improved dredging machinery and hydraulic 
power will no doubt greatly increase the future gold production. 
For each of the last two years the water season has been very short. 

Throughout this chapter silver is given in figures of commercial 
value or amount obtained for it by producers when sold. 

The following table shows the production of silver and gold for 
1902 and 1903: 


Production of gold and silver in Idaho in 1902 and 1903. 


A A ER TERT S La PS —M M ro 


1902. 1903. 
Quantity. Value. Quantity. Value. 
FIC O IA O: REA ON ET IA 
Fine ounces. Fine vunces. 
Gold A Satine ad cea Ke mete Aree awe een Goes 72,182 | $1, 492, 002 65,850 | $1,361,119 
ANNE id O 6, 183, 025 |a 3,225,066 | 7,598,970 | 03,951, 790 


P Bilver at 80,5541, average commercial value. 

From this table it appears that the decrease in the gold production 
in 1903 as compared with 1902 was $130,883, and that the increase in 
the silver production in the same period was $726,724. 

The following table shows the output of gold in Idaho for the years 
1902 and 1903 by counties: 


Production of gold in Idaho in 1902 and 1903, by counties. 


— 


1902. | 1903. 


County. ROA ee ee i qe el 
Quantity. Value. | Quantity. Value, 
Fineounces, Finc ounces. 

Ada, Bingham, Canyon, Elmore, and Fremont...... 4, H7 $83, 651 1,555 $32, 142 
Blaine..... duwdadqruxwe eset at ibpetet KU dd xd E ed 516 10, 666 50 1,033 
BOING core COP Lou A E dr dalton 12,750 263, 543 7, 533 155, 707 
CARTA as 2,244 46, 383 233 4,516 
CUM a AA 3, 342 69, 079 5, 919 122, 965 
TORO casein cess ba Oe ieee we cde e EE NI E dd 9, 746 201, 450 12,777 264, 101 
KO AO ie 363 7,503 624 12, 898 
Latah, Nez Perces, Oneida, and Washington......... TN 14, 924 3, 267 67,529 
TOW A A O A 6,419 132, 681 8, 819 182, 289 
A A ee hed aval ta ade uper E gu 386 7,979 79 1, 633 
AAA o ne EE EIER A oe ena Ee sy 25, 930 535,973 | 19. 66» 406, 475 
SROSNONG 25 sre -—— EE EEEE E 9, 717 118,170 | 2, 884 29, 530 
Undistribüted ii eR Rad xeiuwesclbituewew EE and 2,419 50, 001 


I noun RED MER TE doen ened TERR 72,182 | 1,492,002! 65,850 | 1,361,119 
{ 1 
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The table following gives the quantities of gold derived from differ- 
ent sources in 1902 and 1903: 


Production of gold in Idaho in 1902 and 1903, by sources. 


Milling ores, Smelting ores. 
Year : E 
à Siliceous | Ores cya- Copper 
Placer. Gra: nided. Lead ores. ores: Total. 
Fine ounces.| Fine ounces.| Fine ounces.| Fine ounces.| Fine ounces.| Fine ounces. Value. 
1900. cad 17, 694 30, 268 23, 916 50 254 72,182 | $1,492,002 


AA 18, 327 21, 125 24, 633 39 1, 426 65, 850 1,361, 119 


SUMMARY OF GOLD PRODUCED IN IDAHO IN 1908 FROM DIFFERENT SOURCES. 


Gold in placer bullton.—Lemhi, Idaho, and Custer counties in the 
order named were the largest producers of placer gold in 1903. Sho- 
shone County, usually one of the largest producers of placer gold, has 
during the last year shown a marked decline in the yield of this metal. 

Gold in siliceous ores.—Idaho County, owing to its increased pro- 
duction of gold-carrving siliceous ores, greatly exceeds all other 
counties in the gold output. 

Gold in ores cyanided.—Owyhee County stands first in its produc- 
tion of gold from ores treated by the cyanide method, with Custer 
and Washington counties not far behind. 

Gold in lead ores.—Very little gold is obtained from the lead ores 
of Idaho. 

Gold in copper ores.—Custer County is the only one whose copper 
ores carry a fair amount of gold. 

The following table shows the output of silver in Idaho for the 
years 1902 and 1903 by counties: 


Production of silverin Idaho in 1902 and 1908, byecounties. 


1902. 1903, 
County. A A A —— — | 
Quantity. Value. Quantity. Value. 
Fine ouncca. Fine ounces, 

Ada, Elmore, Fremont, Nez Perces, Oneida, 
and Washington. .......... 0.000 cece eee e nnn 4, 259 $2, 222 60, 961 $32, 554 
BRING ox chan cones ition bates pe so o epe wes 200, 900 104, 789 334, 393 178, 599 
BOSC MM 19, 669 10, 259 8, 432 4,504 
COGS Aisi dida AI Gees eee TERRAS 75 39 4 2 
O d eem 232, 145 121,087 130, 560 69, 732 
TORO 202. a hentia bise epu E AA NU REED ME 8,518 4, 443 6, 026 3,218 
Kootenai Seca seb re edad EE TOC E ENDE 16, 234 8, 468 14, 448 7,717 
ROM Nitec oense t bc petes een an oaks 2, 902 1,514 10, 431 5,573 
ONO s EE ne i aa aa EnD elena tau aud 696, 442 363, 264 162, 604 407,307 
STR ATE ORC TO 5,001,881 | 2,605,981 6,071, 118 3, 242, 584 


A —Á—Á— 6,183,025 | 3, 225, 066 7, 398, 970 3, 951, 790 
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The following table shows in detail the sources of silver in Idaho 
during 1902 and 1903: 


Production of silver in Idaho in 1902 and 1908, by sources. 


Milling ores. Smelting ores. 
Year. ; Total. 
Siliceous Ores Copper 
Placer. Ores, cyanided, | Lead ores. | “ores 
Fine Fine Fine Fine Fine Fine 
ounces. ounces, Ounces. ounces. ounces, ounces. Value. 
W902 cas 2, 688 681, 981 95, 905 | 5,390, 548 11,903 | 6,183,025 | $3,225,066 


1908 is | 6, 058 712, 667 157,950 | 6,426, 941 95,354 | 7,398, 970 8, 961, 790 


SUMMARY OF SILVER PRODUCED IN IDAHO IN 1903 FROM DIFFERENT SOURCES. 


Silver in placer bullion.—The gold from placer and surface mines 
ranges from 630 to 950 fine. The silver production from this source 
does not materially affect the total output. 

Silver in siliceous ores. —Owyhee County yields largely from milling 
ores, with Idaho County following. 

Silver ores cyanided.—The yield in Custer County doubled in its 
production of silver from cyanided ores. Owyhee County remained 
the same as last year. 

Silver in lead ores. —The Coeur d'Alene region of Shoshone County 
is responsible for an increase of over 1,000,000 ounces in the silver 
output compared with last year. Blaine County increased 100,000 
ounces. Custer County decreased in its silver output. 

Silver in copper ores. —The increased amount of copper ores mined 
caused the silver output to be doubled in Washington, Custer, and 
Kootenai counties. 


MONTANA. 


By A. N. WINCHELL. 
PRODUCTION. 


The most important development in precious metal mining in Mon- 
tana during 1903 was the continued success and improvement in the 
cyanide treatment of gold ores in central Fergus County, resulting in 
still further increasing the gold production from that county, and, in 
fact, placing it in the lead among the counties of the State as a pro- 
ducer of the yellow metal. The Kendall, the Barnes-King, and the 
Gold Reef properties were in successful operation throughout the 
year. 

Silver Bow County produces over 20 per cent of the annual gold 
product of the State and more than three-fourths of the silver product. 
The generally prosperous condition of precious-metal mining in the 
State is attested by the fact that in spite of two important interrup- 
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tions to the mining operations in that county the total gold production 
of the State shows an increase, and that the total silver production 
suffered only a slight decrease as compared with that of the preceding 
year. 

The first of these interruptions, which lasted about two months, 
affected all the properties of the Anaconda and the Washoe companies. 
It was caused by the closing of the Washoe smelter at Anaconda to 
permit of the completion and the connection of a new flue and stack 
erected on the hill back of the smelter. The object of this new 
arrangement is to render the fumes harmless by causing the injurious 
elements to settle in the long flue on the mountain side, and hy carry- 
ing the lighter gases into the upper air currents. The second inter- 
ruption affected all the properties of the Amalgamated Copper Com- 
pany, and lasted from October 22 to November 11, 1903. It was an 
outgrowth of the mining litigation which has been carried on in Butte 
for years. 

During the year the Pittsburg and Montana Company very nearly 
completed the building of a new smelter and concentrator at Butte, 
intended to treat custom ores as well as the gold-silver-copper ores 
from the mines of the company, which are located on the flat east of 
Anaconda hill. The same company purchased and partly developed 
some mines in Jefferson County, rich in iron pyrites, which it is planned 
to use in the smelting of the other ores. 

The matte furnace building at the Butte Reduction Works in Butte, 
which was destroyed by fire, was immediately rebuilt in an improved 
condition. Improvements, more or less extensive, were also made at 
the concentrator of the United Copper Company at Basin, and at the 
plant of the American Smelting and Refining Company at East Helena. 

During a few months of the year the affairs of the Granite-Bimetal- 
lic Company in Granite County were in the hands of a receiver, who 
was discharged near the close of the year. The company hus been 
operating continuously since then. 


NEVADA. 


By CHARLES G. YALE. 
PRODUCTION. 


The returns received in answer to inquiries as to gold and silver 
production in Nevada for 1903, show that the gold amounted to 
$3,070,350, and the silver to $2,098,912 (commercial value), a total of 
$5,169,262. Compared with the figures of the previous year there is 
shown an increase in gold of $175,050, and in silver of $113,426, a 
total increase of $288,476. It is proper to state that the total figures 
of the year’s gold and silver production, as here given, are nearly 
$950,000 less than those given in the report of the Director of the 
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United States Mint for the same period. Yet all the known pro- 
ducers of the State have answered the inquiries made by the Survey, 
and given the figures of production. 

In obtaining the exact facts, however, there are several difficulties 
to overcome. A large amount of leasing is done in Nevada, and it is 
very hard to get at returns from these lessees. They only work dur- 
ing certain months of the year and then leave for parts unknown; so 
that letters sent them are returned *‘ uncalled for.” Many of the com- 
panies owning mines worked by lessees return but small values of pro- 
duction, amounting only to their royalties,'and the sums obtained by 
the lessees is unknown. Sometimes a company returns as answer 
“no product,” when its mine has been under lease to others, the com- 
pany itself having done no work on its own account. Another great 
hindrance in arriving at the true production of Nevada is the fact that 
in a great many cases mines are either owned or controlled by Utah 
and Colorado people, and the production is attributed by the smelters 
to those States instead of to Nevada, where it originated. The small 
individual owners or lessees in many instances fail to make returns, 
the aggregate of which would make a considerable addition to the 
total. In view of these circumstances it is quite probable that the 
actual amount of gold and silver produced in Nevada in 1903 was 
somewhat higher than is indicated by the figures herein given. And 
this, notwithstanding the fuct that every effort was made to ascertain 
the exact truth, many special letters having been written in addition 
to the sending out of the usual circulars and cards. 

About 600 mining operators responded to the inquiries of the Sur- 
vey. Of these 145 were producers and 454 were doing development 
or annual assessment work only, without any yield of bullion. Of the 
producers 132 had quartz and 13 had placer mines. Of the assessment 
or development claims 446 were quartz. The record of the respective 
counties is as follows: Churchill, 14 quartz mines being developed, 
with no producers; Douglas, 7 quartz and 2 placer mines, with 4 pro- 
ducers; Elko, 11 producing quartz mines and 2 placers, with 18 
quartz mines and 1 placer in development stage; Esmeralda, 16 
producers and 40 nonproducers; Eureka, 14 producers and 17 non- 
producers; Humboldt, 8 quartz and 2 placer-producing mines and 
48 nonproducers; Lander, 5 producing mines and 16 nonproducers; 
Lincoln, 12 producers and 48 mines in development stage; Lyon, 
12 producers and 21 nonproducers; Nye, 9 producers and 79 
nonproducers; Ormsby, 1 producer reported and 14 mines are being 
developed; Storey, 17 productive mines and 25 nonproductive; 
Washoe, 17 producers and 49 nonproducers; White Pine, 18 quartz 
mines and 6 placers which are productive, and 50 quartz mines and 5 
placers which are not. 

The largest aggregate output shown by any one county is in the case 
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of Nye, where the Tonopah mines are situated. From this camp only 
the highest grade ores were shipped out for treatment, as there were 
no reduction works of any kind at the place. Since the period of this 
inquiry a railroad has been completed to the camp (July, 1904), so 
that all ores may now be shipped and the yield will be very greatly 
increased. The largest producer in the State, the Tonapah Mining 
Company, is in this county. 

Lincoln County also shows a yield of considerably over a million 
dollars. The Bamberger-Delamar mines at Delamar are in this county 
as are also the Quartette and the Duplex mines at Searchlight. Ac- 
cording to returns received, these two counties of Lincoln and Nye 
are the only ones in the State showing a yield of over a million dol- 
lars each, and the figures for the latter amount to practically two 
millions. The new and exceptionally rich camp of Goldfields, in 
Esmeralda County, since very productive, was just commencing to 
show some yield at the end of 1903. Quantities of very high grade 
ore have since been shipped. The gross yield of the Comstock mines 
is practically shown by the figures for Storey County—#453,785, of 
which $329,656 was gold and the remainder was silver. Including the 
yield of copper and lead as well as of gold and silver, the total 
production of Nevada for 1903, as shown by returns received by the 
Survey, amounted to $5,827,927, as is set forth in the following 
tables: 


Production of precious metals in Nevada in 1908, by counties. 


Gold 
County. Ver; Copper. | Lead. Total. 
Placer. Deep 

Value. Value. Value. Value. Value. Value. 
Douglas. 22 $3, 397 $1, 700 IA es $7, 097 
MO aaa RN 14, 028 187, 826 32,943 |.......... $14, 150 248, 847 
a AAA PA 189, 651 174, 530 $3, 933 28, 261 396, 345 
BUPCES A O eX ERTERI 83, 051 52,609 |.......... 16,176 151, 836 
Humboldt ..................-..-.-- 40, 000 34, 231 6 062 A od 80, 793 
LANE le , 398,320 130, 786 391 399 169, 896 
LDIheoln uccisi A 1, 091, 596 101, 692 2, 255 700 1, 196, 242 
YOU A EIE nb ES ew Vx bres 1, 000 230, 979 69.165 A AO 295, 144 
A A erus qoM 646,153 | 1,304,372 |.......... 6, 018 1, 956, 543 
A A edan aw ES ase 8, 000 IA erue Rr gs 14, 000 
SLOTOV O essa ES 829, 656 124,192 |; iiie rx RE 453, 788 
Washoe. oa usce A A A 45, 332 21.404 A A 66, 826 
White Pine cusco 6,761 118, 690 78,727 200 86, 192 290, 570 
Todd 65,186 | 3,005,164 | 2,098,912 6,779 | 151,886 | 5,327,927 


Grand total..................]----- - eee 8,070,350 | 2,098,912 6,779 | 151,886 5, 327,927 
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Sources of Nevada gold, 1903, by counties. 


county, a are o 

Douglas m ————————— $1, 700 $897 $2, 500 $5, 097 
A seas eee ees 187, 826 14,028 uns 201, 854 
Esmersldàü ed ae e 189 631 A asea 189, 631 
Eürek uses exi dt E N E OE RN EN R3 001. A O E EE 83, 051 
Humboldt ios 34, 231 10, 000 30, 000 74, 231 
M nn "—————— — 38,320 A coat adware 38, 320 
LIDCO td selec ce nee eee eee eee 1,091,595 T. scooter er A 1, 091, 595 
A EUER qus RR EEEHU(UE E UE PII eee wee. 230,979 |............ 1, 000 231, 979 
INN © Mee A ad 646.153. ian nea A 646, 153 
O O A e es pari vUR Rd EE 8:000 A ssa Re usss 8, 000 
SOLEY eT ———————À 320.090 A E E denies $29, 656 
WISE vete exiens NERA I ord eia Fees s 45: AAA ner) ergo ee 45, 332 
White uio ec 118, 590 |............ 6,761 125, 461 
VOI A ia 8, 005, 164 24, 925 40, 261 3, 070, 350 

OREGON. 


By CHARLES G. YALE. 
PRODUCTION. 


According to the returns received from operators in Oregon, that 
State produced $1,412,208 in gold and $62,241 (commercial value) in 
silver in 1903. With the value of copper and platinum added, the 
total yield was $1,477,516. When these figures are compared with 
those for 1902 furnished the Survey by Director Roberts of the United 
States Mint, the gold yield shows a decrease of $404,492 and the silver 
an increase of $12,792, a total decrease of $391,700. The yield was 
made by 302 producing mines, 72 quartz mines and 230 placer, 
hydraulic, and surface mines. The quartz mines produced $941,188; 
the hydraulic mines, $356,969; and the placers, $114,051. In addition 
to these the returns show 477 quartz und 57 placer mines upon which 
development or annual assessment work was done. The largest yield 
was from Baker County, followed, in relative rank, by the counties of 
Josephine, Grant, Jackson, Douglas, Lane, Malheur, Wheeler, Curry, 
Coos, Lincoln, Crook, Wallowa, and Union. 

The following table shows the number of producing quartz and placer 
mines, and the number on which development or annual assessment 
work was done in 1903, in the respective counties of Oregon, as reported 
in the returns received by the survey: 


Producing and nonproducing mines in Oregon in 1903, by kinds and by counties. 


Development or as- 


Producing mines. | ', nont alee: 


County. STERN NET ere 
Quartz. | Placer. | Quartz. | Placer. 
Nl Qu Pre 19 84 125 10 
bo) pc dao 1 2 Vlad 
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Producing and nonproducing mines in Oregon in 1908, etc. —Continued. 


Development or as- 
Producing mines. sesament mines. 


County. 
Quartz. | Placer. | Quartz. | Placer 

OO 2 10 12 8 
DOUG AS A THE 7 23 40 5 
A AN 12 8 69 5 
E AAA A A A A B. A dx 
JUCESOB. «ooa cines A UL II UAI 12 56 56 8 
A A II A TIN 11 78 70 17 
AAA nck esi cuueltisude tau qd cu. NS a AA 6 A 
LIC Mo tios A ON A Dl — 2 
Pune K"---——————— Á— —— 8 8 051. eoe 
O me cS ; Mp cem 7 A 
LA II A 1 ll A 
Wheeler A A A A A B Sees 2 

Total 550s p E 72 230 477 57 


This table shows that returns were received from more than 800 
mines in Oregon, but practically three-fifths of these were nonpro- 
ductive, being in the development stage only. The falling off in yield 
is due to the lowered production in 1903 of some of the large pro- 
ducers. The productive regions are in the Blue Mountain section in 
eastern Oregon, the mountainous section of the southwest, and more 
or less in the Cascades along their whole length in the State. The 
most extensive developments have been in Baker, Wallowa, Grant, 
and Malheur counties, in eastern Oregon. Baker County is the center 
of this section and the scene of the largest operations. It is the most 
productive county in the State. 

The sources of the gold in the counties of Oregon is shown in the 
following statement: . 


Sources of Oregon gold, 1908, by counties. 


County. darer fime | placer: | Total gola. 
Baker: aa $609, 097 $65,350 | $17,099 $691, 546 
ea OEE E E EE A 1,560 [esonsaninós 6, 830 8, 410 
Crook dive Er TP TF METEO 600 1,041 
bliss MUNERE NM MUERTE 1,150 4, 394 9,113 14, 657 
Douglass a iaa 19, 982 16, 556 5, 793 42, 331 
Grant A canadien ce oicaws ween dx dU ID IL D E sud 85, 372 12, 906 4,035 102, 313 
JACA a nd S ee neues 20, 421 83, 088 19, 470 122,979 
Josephite Li ii 160, 006 141, 948 40, 179 342, 133 
TANG iia ER SS A ene mers 31,125 
Lincoln qe pP Pr NR. HEREIN IMEEM 8, 000 8, 000 
MACUL uta E a oa 12, 000 15, 927 1, 300 29, 227 
UnA ai es DE Mes omen, eastocsuss 14 
A A, A A 350 350 
Wheeler a lo 16, 800 1, 282 18, 082 


TOte) o 941, 188 356, 969 | 114,051 1, 412, 208 
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Production of gold, silver, copper, and platinum in Oregon in 1908, by counties. 


Gold. Silver. 


County: Peace te te SAO NETA Copper. Total. 
Quartz. Placer. | Quartz. | Placer. E num. 


————— |———À |—— | o————— | ——— |————— 


Value. Value. Value. Value. | Pounds. | Value. Value. Value. 


Baker..........--- . $609,097 | $82,449 | $12,509 12 M A rt ct A $704, 066 
Coos .............. 1,580 6, 830 y Ca EN A E dese ewes $640 9, 060 
Crook PA 441 600 A A A nesses aas 2, 041 
A 1,150 13:900 A A x ee ky preesse [eec t NUS 480 15, 137 
Douglas........... 19, 982 22, 349 A out etc adul uA 8 43, 024 
Grant ............. 85,372 16, 941 84,439 |.......... 4, 000 $376 1.2... ose 137, 128 
Jackson ........... 20,421 | 102,558 11 7/8 A PR AI 122, 992 
Josephine......... 160,006 | 182,127 13, 008 32 14, 000 1,563 A i 856, 731 
Lane... eoru 81,125 Pee ¡E AA AO O me n aeons | 31, 600 
A AP eur [oe ERES 8.000 AA A O A qa wies | 8, 000 
Malheur .......... 12, 000 Ba y el A Pp ES A AA STE 29, 227 
Union............ I4 E igs O A OT IR 18 
Wallowa..........]...........- 990 ous oss ves lowe eee eae sane seco vest A 850 
Wheeler ..........]............ 18,082 AAA sect dona xs A begins Ge wale esd 18, O82 

Total.......... 911,188 | 471,020 | 62,196 45 | 15,000 1, 939 1,128 | 1,477,516 

Grand total...) 1,412,208 |.......... OMIT A essa deos 1, 939 1,128 | 1, 477,516 


o p——————————————— 


NOTE.—The department of chemistry of the University of Oregon, nt Eugene, has issued a bulletin 
on the Mineral Resources and Mineral Industry of Oregon for 1904," which contains full descrip- 
tions of the various districts and mines, and to which those desiring details are referred. 


SOUTH DAKOTA, 


By E. P. Porter. 
PRODUCTION. 


During the year 1903 a vast amount of development work was accom- 
plished in South Dakota, which, while increasing somewhat the pro- 
duction of precious metals for that year, should mean a greatly increased 
production for 1904. Several new reduction plants were completed, 
aggregating a capacity of 1,200 tons, and work was begun and ts in course 
of construction on many other plants. There were more companies 
formed in 1902 than in 1903, but many did not start active operations 
until 1903. This is especially noticeable in the district around Elk 
Creek, Rochford, and Keystone. In addition to the formation of new 
companies, several of the larger companies have consolidated, which 
will enable them to make a total production far greater than they 
could have done if operating individually. Much systematic develop- 
ment work has been done throughout the phonolite belt, west of Dead- 
wood, and encouraging reports come from along Deadwood and False 
Bottom gulches. 

Successful treatment of low-grade ores by the cyanide process, 
increased transportation facilities, and steadily increasing mill capacity 
all tended to increase South Dukota production for 1903, and had it 
not been for the closing down of the Golden Reward smelter and a 
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falling off in three of South Dakota's steady producers, the increase 
would certainly have occurred. The good results obtained in pros- 
pecting the free-milling ore veins of the Homestake system by local 
and Colorado companies have given an impetus to the development 
outside of the phonolite ore districts, and the year 1903 witnessed 
the transformation of many prospects into gold producers. No less 
than 10 companies are operating in the phonolite belt west of Dead- 
wood, and several veins are being developed to a considerable depth. - 
The success obtained by the Penobscot Company has stimulated mining 
in the Garden City district. Several deals have been consummated 
and several companies formed for the development of ore bodies of 
the same character as that found at the Penobscot. Among the com- 
panies that made their initial production in 1903 are the Columbus 
Consolidated, the Golden Crest, the Lexington Hill, and the Golden 
Empire, all in Lawrence County. Those increasing their output for 
1903 were the Homestake, the Hidden Fortune, the Penobscot, the 
Spearfish, and the Wasp Number Two. Several new reduction plants 
have been completed during the year 1903, which, with their daily 
capacity, are as follows: The Horseshoe, 500 tcns; the Hidden Fortune, 
300 tons; the Penobscot, 200 tons; the Jupiter, 150 tons; the Golden 
Crest, 50 tons; the Extreme, 50 tons; Lundberg & Dorr, 100 tons; and 
the Branch Mint, 250 tons. 

Other companies that have mills in course of construction or that 
are contemplating the erection of reduction plants are: The Reliance, 
300 tons; the Columbus Consolidated, 1,000 tons; the Victoria, 300 
tons; the Phoenix, 300 tons; the Deadwood Standard, 125 tons; the 
Dakota, 120 tons; the Minnie May, 50 tons; the Gilt Edge, 125 tons; 
the Lexington Hill, 300 tons; the Ruby, 100 tons; the Tinton, 300 
tons; the Ohio Deadwood, 100 tons; and the Sunbeam, 100 tons. 

It is less than ten years since the first cyanide plant was built in the 
Black Hills, and the number of plants now in operation and under con- 
struction demonstrates the success of this mode of treatment. The 
following mills are at present treating ore by the cyanide process: 
Homestake, Horseshoe, Golden Reward, Penobscot, Spearfish, Dead- 
- wood Standard, Wasp Number Two, Lexington Hill, Columbus Con- 
solidated, Jupiter, and Imperial. The Homestake Company still leads 
the list of producers in South Dakota, with the Golden Reward second, 
and with the Horseshoe, the Spearfish, and the Penobscot running 
close for third. Following these come many other properties pro- 
ducing from $5,000 to $100,000. 

Placer mining seems to be gradually dying out, and the production 
amounted to but a little over $10,000 in 1903, obtained mainly in 
Lawrence County and in the southern part of Pennington County. 
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A brief summary of the principal work accomplished by some of 
the companies in various counties follows: 

Custer County.—At the Clara Belle new machinery in the way of a 
hoist and pump has been installed. The shaft has been sunk to a 
depth of 180 fect, showing some fine specimens of free-milling gold. 
It is the intention of the owners to continue the shaft in order to 
explore the ore bodies thoroughly. The Copper Butte Mining Com- 
pany has been prospecting with diamond drills, and expects to start 
in 1904. | 

A new steam hoist, compressor, drills, etc., have been installed at 
the Cuyahoga Company's property, and plans have been made to sink 
to a depth of 500 feet. The Extreme Mining Company has completed 
its 10-stamp mill and has considerable ore on hand for concentration. 
The concentrates will be shipped to outside smelters. 

The Gladiator Consoliduted Company has been developing the Gold 
Fish Group, and has the main shaft down 100 feet. The company 
contemplates erecting a new reduction plant. The Grantz Mining 
Company, operating the Roosevelt Group, has sunk a shaft 280 feet, 
and the ore found justifies the prediction that this property will be 
one of the big mines of the Black Hills. A contract has been let to 
sink a shaft 100 feet at the Gold Standard Company. Active work 
was started at the Interstate Mining Company properties in January, 
and has continued throughout the year. A new hoisting plant was 
installed at the Ivanhoe, capable of attaining a depth of 500 feet. The 
shaft is at present 200 feet in depth and will be pushed rapidly to 400 
feet. Atthe Minnie May a contract has been let for a new mill, steam 
hoist, air drills, etc. At the North Star practically no ore was treated 
in 1903. Active work was carried on at the Saginaw by sinking shaft 
and following diamond drill hole. The mine has at present reached 
a depth of 300 feet. Among recent organizations are the Custer 
Mountain Mining Company and the White Cloud Mining and Milling 
Company. The latter is installing complete hoisting machinery. 

Lawrence County.—The mill at the Alder Creek Company's mine 
was active for a short time, but was closed down for several months. 
The ore from this mine is obtained chiefly through open cuts. Atthe 
Anaconda the shaft has been sunk to a depth of 200 feet and a crosscut 
has been started. A new hoisting pump has been installed at the Bear 
Gulch mine. Atthe Big Four Mining Company's mine new machinery 
was installed and preparations were made to sink to a depth of 500 
feet. The Black Hills Belt Development Company sunk a shaft to the 
depth of nearly 1,000 feet, but shut down last spring, not finding 
any ore. 

The Branch Mint Company completed their reduction plant and 
started work January, 1904. The Rossiter cyanide plant was running 
most of the year on ore from the Buxton and Bonanza mines, recently 
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purchased by the lessees. In July the plant was shut down and the 
ore was treated at their 100-ton plant, located at the mine. At the 
Uncle Sam mine of the Clover Leaf Mining Company, extensive devel- 
opment work was carried on below the 700-foot level, and drifts were 
run to a considerable distance. The mill was in operation the entire 
year, although not to its full capacity. 

The main shaft in the property of the Columbus Consolidated 
reached a depth of 500 feet. Crosscuts were driven at the 200-foot 
and 500-foot levels, cutting large bodies of ore. The capacity of the 
plant was increased to 70 tons per day, and the plant was operated for 
a short time during the year. New machinery was installed at the 
Custer Peak mine. The cyanide plant of the Dakota Mining and Mill- 
ing Company was closed down most of the year for the purpose of 
enlarging. The mill will probably be removed from Deadwood to the 
mine before the capacity is increased. The mill of the Deadwood 
Standard ran steadily.during the year, and paid its first dividend. It 
is stated that this company treats by cyanide cheaper than any com- 
pany in the Black Hills, as ore running as low as $3 per ton has been 
treated ata profit. Plans are on foot to double the mill capacity. The 
property of the Galena S. and S. Company, embracing some 2,000 
acres, has been purchased by eastern capitalists, and work is to be 
resumed. The Garden City group was also sold to outsiders. The 
Golden Crest plant was enlarged and placed in commission. The com- 
pany claims to save 85 per cent of the values. The first clean-up was 
made in December. The Golden Reward cyanide plant was operated 
continuously during the year. The smelter was closed down in Feb- 
ruary, and the smelting ore was shipped to outside smelters. It is 
expected that the smelter will resume operations early in 1904, after 
the several damage suits are settled. 

The Hercules Gold Mining Company has its new 4-compartment shaft 
down 300 feet. The ore body is widening and work is progressing. 
The Hidden Fortune Mining Company carried on extensive develop- 
ment work and completed its 300-ton cyanide plant. Some ore was 
shipped to Omaha smelters. A trial of the mill was made, and the 
mill was afterwards closed; then amalgamation plates were installed 
and the mill started in November. 

Many improvements were made at the Homestake during the year, 
among which were an increase of a hundred stamps to the Amicus mill 
and a new 200-drill compressor. 

The Horseshoe Company's plant was closed down for some time 
during 1903. Work was resumed in May and shipments made to the 
Imperial cyanide plant and to Denver, pending the completion of the 
500-ton cyanide plant. This was accomplished in September, since 
which time the company has been operating steadily. 

Considerable ore was treated at the Imperial before it closed down, 
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the capacity of the plant was increased, and operations were resumed 
in January, 1904. 

The Lexington Hill Gold Mining Company, a new company, made 
its initial production, operating an old mill on Spruce Gulch, which 
was included in the sale of ground to them. Nearly 100 tons a day 
were treated while the mill was in operation. At the Lucky Strike 
mine the shaft is being continued to a depth of 200 feet, following the 
vein from the surface. The triple-compartment shaft on the Oro 
Hondo was sunk 500 feet lower during 1903, and a drift was started at 
the 600-foot level. A new hoist was erected at the Pennsylvania and 
sinking was resumed. The Penobscot increased its production quite 
materially, operating a 125-ton cyanide plant continuously, and ship- 
ping between 50 and 100 tons per day to the smelter. At the Pluma 
mine development work was carried on extensively during the time 
that work on the new mill was stopped, pending settlement of litiga- 
tion. The company is at present cross-cutting at the 300-foot and the 
500-foot levels. The former cross-cut has been run 630 feet and the 
latter 100 feet. A considerable amount of ore has been brought down 
awaiting completion of the cyanide plant for treatment. 

The Reliance Mining and Milling Company, a consolidation of sev- 
eral other large companies, started active operations, and was engaged 
in erecting a 300-ton plant. Atthe Ruby Gold Mining and Milling 
Company’s property the new mill is about completed. The Speartish 
Company operated steadily during the year, making regular clean ups. 
At one time during the year the company held an option on the Dead- 
wood Standard group, but finally gave it up. A new 12-drill com- 
pressor was purchased, and preparations were made to increase the 
capacity of the mill. Plans were completed for erecting a new plant 
at the Tinton Mining Company’s property. The Two Johns Company 
started to unwater its shaft, preparatory to resuming operations. The 
Wasp Number Two operated steadily during 1903, with the exception 
of four days. This was the longest shut down since the company 
started, and was caused by needed repairs. The Wasp was one of the 
mines that quarried the quartzite. 

Among the new organizations formed in 1903 the following have 
carried on continuous development: The Aurizone Mining Company, 
Columbia Commercial Gold Mining and Milling Company, Gilt Edge 
Maid Mining Company, Gold Copper Mining and Development Com- 
pany, Gold Eagle Mining Company, Gold Stake Mining Company, 
Leo Mining Company, and the United Ruby Gold Mining Company. 

Among companies installing new machinery and not mentioned 
previously are: the Elliptic, the Rex, the Gladiator Consolidated, the 
Tintanic, and the Wanconda. 

Pennington County.—The Black Hills and Duluth Copper Company, 
after prospecting the greater part of the year with a diamond drill, 
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has purchased machinery, and will sink to a considerable depth 
before attempting any lateral work. A new plant will be bought to 
replace that of the Castle Creek Gold Mining Company, recently 
destroyed by fire. The new leaching plant of the Central Black Hills 
Copper Company was completed, but not in time to operate in 1903. 
The capacity is 100 tons; the process, lixiviation. After the copper 
has been extracted the ore will be treated by cyanide process. Work 
on the Cochran Mining Company, abandoned by the lessees, was 
resumed by the owners. 

At the Columbia Gold Mining and Milling Company’s properties the 
shaft was sunk to 200 feet and cross-cutting was commenced. At this 
time work was stopped, pending a settlement with the miners. A 
plant is contemplated. Work at the J. R. shaft of the Cumberland 
Mining Company was suspended for a short time during the year 
while a new air compressor was being installed. The shaft is now 
down 500 feet, and drifting has been started. Considerable work was 
accomplished at the Dakota and Calumet Copper Mining Company’s 
properties. An aerial tram was erected, pumps were installed, and a 
small smelter was built. Drifting on the Golden Slipper was continued 
from the 450-foot level by the Empire State Mining Company. The 
Golden West 10-ton mill was operated several months, and cross-cut- 
ting was started at the 150-foot level in the main shaft on the Yellow 
Bird group. The company expects to enlarge mill to 100-ton capacity. 
Work was resumed on the Gopher property after an idleness of several 
years. The property is well equipped with two shafts, 110 feet and 
105 feet deep, respectively. 

The Holy Terror operated but a short time during the early part of 
the year and then suspended work on account of several damage suits. 
The mine was allowed to fill with water, submerging a $7,000 pump 
which was left in the bottom of the shaft. The Lakota Gold Mining 
and Reduction Company has cleaned out the Grizzly Bear mine and 
is erecting a 20-stamp mill and an aerial tram. Following the pur- 
chase of the Ida Florence group and the Bismarck mill, the Mainstay 
Mining Company inaugurated a new era of development, and has 
since opened a large body of good ore which is to be treated in the 
old Bismarck mill. The National Smelting Company started opera- 
tions on ore from the Horseshoe, the Penobscot, and other mines in 
Lawrence County. Flux for the smelter is obtained from the Monte- 
zuma group at Deadwood. 

The success of the cyanide process, operating on the black sands 
found in Rapid Creek, near Pactola, has been so far successful that 4 
more plants are to be erected at once. The plant operated in 1903 
handled about 300 cubic yards daily, and the new plants will be of 
the same capacity. 

Work has commenced on the new shaft at the Redfern Gold Mining 
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Company. At the Sunbeam Mining Company's properties the shaft 
has attained a depth of 450 feet, and drifting has been carried on from 
the bottom. Enough ore has been shown to warrant a new 20-stamp 
mill. This mill was completed late in December. The Tycoon Mining 
Company has opened large bodies of ore and has decided to combine 
cyaniding with amalgamation. The 10-stamp mill is to be enlarged. 
Two new companies started operation in 1903, namely: The Burling- 
ton Mining Company and the Yellow Jacket Grold Mining Company. 

Mention should be made of many other properties in South Dakota 
which are doing meritorious work toward making this State foremost 
among the gold-mining States. 


UTAH. 


By V. C. HEIKEs. 
PRODUCTION. 


In the production of gold and silver, Utah's output for 1903 was 
much greater than for 1902, making, indeed, a very satisfactory 
showing, the increase being due to greater smelting facilities, better 
transportation rates, and the improved processes of treatment. The 
statement of production is as follows: 


Production of gold and silver in Utah in 1902 and 1908. 


1902. 1903. 


AREA A ci 
Quantity. Value. Quantity. Value. | (Value). 
Fine ounces. Fine ounces. 
Gold A O REEL RE 174,547 | $3, 607, 686 210,162 | $41, 344, 069 $736, 383 


piu A ——Ó——— 11,842,015 | 6,176,785 12,204,011 | 6,518,151 193, 329 


The following table shows the production of gold in Utah in 1902 
and 1908, by counties: 


Production of gold in Utah in 1902 and 1903, by counties. 


1902. 1903. 
County. —————————————— j > ————— 
Quantity. Value. Quantity. Value. 
Fine ounces. Fine ounces 
Beaver, Iron, and Piute....................... 23, 741 $490, 726 23, 636 $488, 556 
Juab and U tahoe. cose Side desee is 29, 909 618,219 66, 009 1, 364, 406 
Sali Lake: is 26, 806 554, 080 43, 535 900, 282 
Summit and Wasatch......................... 15, 088 811,766 16, 317 316, 602 
TOO ii 75, 326 1, 556, 788 56, 559 1,169, 075 
Washington, Sevier, Grand, and Boxelder ... 8,682 76, 107 5, 086 105, 148 


A is est E a aca 174,547 3, 607, 686 210, 162 4,344, 069 
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The following tables give the quantities of precious metals derived 
from the different kinds of ore treated: 


Production of gold in Utah in 1902 and 1903, by kinda of ore. 


Siliceous | Ores yan: adore: Copper Total. 


Year. ores. ided.a ores. 
Fine ounces. Fine ounces.| Fine ounces.) Fine ounces.| Fine ounces. 
1909. 2 2 vet ove tse eios EUG DT REN 5, 056 98, 631 33, 494 87, 426 174, 547 


A —— ket 5, 884 79, 165 83, 035 92, 078 210, 162 


a Produced in Iron, Piute, and Tooele counties. 


The gain in gold is accounted for by the greatly increased produc- 
tion of gold-bearing copper ores in Juab and Salt Lake counties, 
especially in the latter, owing to more extended mining operations in 
the West Mountain (Bingham) district, as is shown in the following 
tables: 


Production of gold in Juab County, Utah, in 1902 and 1908, by kinds of ore. 


Total. 
Year. Siliceous Dead ores Copper 


Quantity. | Value. 


e a ll € — 


Fine ounces.| Fine ounces.| Finc ounces.| Fine ounces. 
A oe te Set dain steer dU iS 1,348 16, 081 11, 246 28, 625 $591, 679 
A A A see. 762 15, 622 49, 603 65, 987 1,363, 951 


aThe decrease is due to the closing of the Centennial Eureka mines in the Tintic district. 


Production of gold in Salt Lake County, Utah, in 1902 and 1903, by kinds of ore. 


Total. 
Year. Siliceous | Lead ores. Copper MR EOM 
Stes: oS: Quantity. | Value. 
Fine ounces.| Fine ounces.| Fine ounces.| Fine ounces. 
DAA —  — 22 605 26,179 26, 806 $554, 080 
A 4 1,076 42, 475 43, 555 900, 282 


The yield of gold from the lead ores of the Tintic district, in Juab 
County, and of Park City district, in Summit County, is about the 
same for 1903 that it was for 1902, as is shown in the following table: 


Production of gold contained in lead ores in Juab and Summit counties, Utah, tn 1902 


and 1908. 
Juab County. Summit County. 
Year. SSS SS | eee 
Quantity. | Value. Quantity. Value. 
Finc ounces. Fine ounces. 
II 16, 031 $331, 361 15, 025 $310, 567 
DD Ae —— ————— T 15, 622 322, 907 14, 744 304, 758 


M E 1903——13 


194 MINERAL RESOURCES. 


Regarding the production of silver in Utah the large argentiferous 
lead mines at Park City continue to be great shippers and to hold their 
own in ore reserves, to which facts the increased mineral output of 
the district is chiefly owing. West Mountain (Bingham) and Tintic 
districts have also contributed large amounts of silver derived from 
the copper ores. 

Utah asa producer of metals is undoubtedly showing notable devel- 
opment, especially in the production of copper-carrying gold and 
silver. The silver is derived from the following kinds of ores: 


Production of silver in Utah in 1902 and 1903, by kinds of ore. 


Siliceous | Ores cva- Copper Total 
Year. ores. nided, | Lead ores. ores. value. 
Fineounces. Fineounces.| Fine ounces, Fine ounces. 
A A E 30, 704 134,323 | 10, 643, 439 | 1,033,549 | $6,176, 795 
T03 A A NS 56, 631 116, 141 9,317,074 2,714,165 6,518, 151 


Production of silver in Utah in 1902 and 1903, by counties. 


1902. | 1903. 


County. SA us = CU CS 
Quantity. Value.a Quantity. Value.a 
Fine ounces. Fine ounces. 

Beaver, Iron, and Piute......................... 247, 258 $128, 970 183, 548 $98, 033 

Juab and VIAN cae eat lidad 2, 813, 818 1, 467, 688 3, 622, 596 1, 934,818 

IG Iq "-————Á——— ala as 909, 933 265, 981 969, 849 5017, 996 

Summit and Wasatch....................... Lee. 7, 990, 200 4, 167, 688 7,109, 209 3, 797, 028 

WOOGIE S o oce tones Scene AA 264, 870 138, 156 263, 682 140, 833 
Washington, Sevier, Millard, Grand, and Box- 

pleb A A O A 15, 936 8, 312 55, 127 29, 143 

Tota A Edw wx Meses oua ON 11, 842, 015 6,176, 795 12, 204, 011 6, 518, 151 


aCommercial value. 


WASHINGTON. 


By CHARLES G. YALE. 


PRODUCTION. 


The returns received from the State of Washington indicate an 
increase in gold production over that of the year 1902 amounting to 
$225,665, or nearly double; the silver production shows a decrease of 
$126,281: and the total increase for the year of the value of the com- 
bined gold and silver production is $109,384, or about 16.5 per cent, 
when the figures of 1902 and 1903 are compared. The gold and silver 
comes almost entirely from quartz mines, the total placer operations 
of the State, in both hydraulic and drift, only amounting in valne to 
about $5,000, from Asotin, Kittitas, Lincoln, and Okanogan counties. 
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The principal increase in gold came from the counties of Chelan, Ferry, 
Okanogan, and Whatcom. Ferry County was the largest producer 
of gold as well as of silver. The rank of the counties in relative pro- 
duction of gold is as follows: Ferry, Chelan, Snohomish, Whatcom, 
Okanogan, Kittitas, Stevens, King, Asotin, and Lincoln. Their rank 
in silver production is: Ferry, Stevens, Snohomish, Okanogan, What- 
com, Skagit, and King. The greatest production of copper was in 
Snohomish County, and the most lead came from Stevens County. 

A very large proportion of the known mining claims in the State of 
Washington are in the development stage and nonproductive. Many 
are held by annual assessment only. This may be seen by the follow- 
ing statement of the proportion of productive and development or 
assessment mines in the different counties, based on returns received 
in reply to inquiries: In Asotin County there were 1 quartz producer 
and 1 small placer, and 4 claims in which assessment or development 
work was done in 1903. There were 5 unproductive claims in Cowlitz 
County and 2 in Clarke County. In Chelan County 3 producers made 
returns and 51 mines reported as being in development or assessment 
stage. In Ferry County 11 quartz mines reported as having produced 
in 1903 and 72 reported as being in development stage. In King 
County only 1 producer reported, but there were 58 in the develop- 
ment or assessment stage. In Kittitas there were 5 productive quartz 
mines and 48 doing development work, and 2 productive placers and 
6 in course of development. In Lincoln County there were 1 small 
producer and 20 other mines in process of development. In Okanogan 


o 


i quartz mines reported as producers and 125 as in the develop- 
ment stage, and 5 placers, with 8 others doing assessment work. Pierce 
County had 1 quartz producer and 9 claims in course of development; 
and Skagit had 1 producer and 17 worked but unproductive mines. 
In Skamania County 5 claims were being developed. Snohomish 
County had 6 productive mines and 130 unproductive ones. Stevens 
had 12 productive mines and 130 in development or assessment stage. 
In Whatcom County there were 3 producers and 53 nonproducers. 

It thus appears that out of 808 mines in Washington from which 
reports were received in 1903, only 60 were productive and 148 were 
in the development or assessment stage. This statement shows that 
the Washington mining industry is badly in need of the investment of 
capital to bring the majority of the claims to a productive stage. It 
shows also why there is a comparatively small annual production 
when the number of known mines is considered. 

In the report of the Director of the United States Mint on the pro- 
duction of precious metals for 1902 only 25 producing mines are 
reported from Washington. More than double this number reported 
to the United States Geological Survey in 1903. This accounts for 
the increase shown in the product. 
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The following table shows the production of precious metals in 
Washington in 1903, by counties: 


Production of precious metals in Washington in 1903, by counties. 


Gold. Silver. Copper. Lead. 

County. us + — M Kn E .| Total 

Deep. | Placer. Deep. | Placer.| Pounds.| Value. Pounds, Value. value. 
AU NH 89 | $090 ......... 96 eM A TN DOREM $696 
Chelan ............... 2 PN ener A UN ae eee as MM 80, 090 
o sess cetbee ds 275,3897 eee desse $53, 464 |........ 75,471 ¡810,000 |......... ........ 368, 861 
King ieu eria. 1,584 ........ O MD URN EM se 1, 604 
Kittitas............... 2,636 | 1,798 |........- 7t E A MENO | NONE 4,441 
Lincoln exert esee 364. Cossus A lc cecus de ies usc etos org c e 36 
Okanogan............ 33,537 | 2,472 | 20,056 |........ 113, 207 | 15,000 6, 300 $252 71,917 
PlérGelliccesscrerees WO —— PR O A 50 
3] 4:11:41 OE 41 oue BOD: iuste A lanas eas 8, 400 252 1,161 
Snohomish ........... 70,661 '........ 29, 876 |........ 292,863 | 38,720 1, 200 48 139, 305 
Stevens. .............. 2002 pass 54, 860 |........ 19,038 | 2,522 | 389,512 | 15,523 75, 412 
Whatcom............. 36,388 |........ 12:030 A A AN | sitos hee. pre 48, 418 
Total ...........| 502,979 . 4,906 | 201,776 13 | 500,579 | 66,242 | 405, 412 | 16,075 791,991 
Grand total..... 507,885 ......... | OT ESO A oaks 66,242 |.......... 16,075 791, 991 


WYOMING. 


By E. P. PonrER. 
PRODUCTION. 


The mining in Wyoming in 1903 as compared with 1902 has been 
marked mainly by two features, the resumption of the production of 
copper and the amount of dead or development work accomplished. 
Several changes in the management of different companies have 
occurred, and in most cases for the better, as renewed activity has 
resulted and development work of a permanent character has been 
effected. 

The mining sections of Wyoming are as a rule situated in districts 
far from good railroad transportation, hence it is hard to secure the 
capital necessary for thorough prospecting and development, but in 
several cases in which ore has been shown preparations are being made 
to build railroads. 

Though copper is at present the paramount mineral included under 
the head of the precious metals of Wyoming, yet the gold sections are 
not to be overlooked. 

Wyoming has heretofore produced its quota of gold, but the year 
1903 fell short of former years, owing to leases being made pending 
sales, and to the prosecution of nothing but development work when 
sales were made. Again, several free-milling properties showed, with 
depth, changes in the character of the ore, and experiments were 
carried on for the proper treatment of the resulting refractory ores. 
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The copper production increased from practically nothing in 1902 
to nearly $150,000 in 1903, and the year 1904 opened with a brighter 
future than ever before in the history of Wyoming. It is safe to say 
that within the next five years Wyoming will take high rank among 
the mineral-producing States of the country. 

The two deepest mines in the State are the Ferris-Haggerty copper 
mine in Carbon County and the Carissa gold mine in Fremont County. 
The Ferris-Haggerty has attained a depth of some 700 feet, and has 
several thousand feet of drifts, crosscuts, raises, etc., showing in all 
cases the permanent character of the veins. Estimates made place the 
ore blocked out in the mine at 250,000 tons, principally copper, with 
slight traces of gold and silver. In addition to the underground work 
considerable surface work has been done; notably, one of the longest 
aerial trams has been built, conveying the ore 16 miles from the mine 
to the smelter; in addition the company has a concentrator capable of 
treating 300 tons a day and a smelter with a capacity of 500 tons, pro- 
ducing blister copper. This is hauled 40 miles to the railroad and is 
shipped to the east for refining. 

The Carissa mine has attained a depth of 450 feet. 

Albany County.—Foremost among the properties of Albany County 
is the New Rambler mine located on Douglas Creek, which company in 
1903 shipped considerable copper ore to Denver and Chicago smelters, 
although at a considerable disadvantage on account of the long haul 
over difficult roads. One of the principal features in the ore from 
this mine is the platinum contained, which was successfully extracted 
this year from the electrolytic slimes. Development work was carried 
on the entire year, and shipping will be again resumed as soon as the 
roads become passable. The gold production in this county comes 
principally from placers. The largest operator, the Douglas Creek 
Placer Mining Company, was idle in 1903, being under bond and lease 
to foreign parties who contemplate erecting a large dredge capable of 
handling 2,000 cubic yards of gravel per day. The Acme Gold and 
Copper Mining Company, successors to the Wyoming Mining and 
Transportation Company, with a large acreage in the Gold Hill dis- 
trict carried on development work during the year and is prepared 
for an active campaign for 1904. The American Copper Company 
has recently installed a new steam hoist, pumps, compressor, and 
drills, and is engaged in sinking a 2-compartment shaft. It has pre- 
pared to go to a considerable depth to strike the vein. 

Other prominent properties which are advancing regularly in devel- 
opment are the Wyoming Queen, the New Lincoln, the Michigan and 
Wyoming, the Strong, the Medicine Bow, and many others in the 
southern part of the county. Some work was done at Laramie Peak, 
in the northern part of the county, on the Three Cripples, the Tender- 
foot, and the Esterbrook. 
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Among the new discoveries is the Antlers property, an immense 
body of siliceous ore which is adapted to the cyanide process. Steps 
are being taken toward the erection of a cyanide plant. 

Big Horn County.—Active work was carried on during the year in 
Sunlight Basin near Cody, at Kirwin, and on Copper Mountain near 
Thermopolis. 

The ore is principally copper, and occurs in andesite. Considerable 
machinery was shipped in for the purpose of the further development 
and determination of the ore bodies. 

Carbon. County.—The whole county of Carbon seems to he impreg- 
nated with mineral veins, from the line of the Union Pacific Railroad 
on the north to the Colorado line on the south; and though few of the 
properties shipped any ore in 1903, the new policy of the North 
American Company, which has agreed to accept custom ore, will 
cause many of the properties to ship in 1904. 

Development work was carried on very extensively in the several 
camps around Encampment, Saratoga, Battle, and Rambler. Mention 
has been made of the Ferris-Haggerty mine, which is the foremost 
property in Carbon County. At the Doane-Rambler, in Battle Lake 
district, a new drainage tunnel has been run, and a crosscut driven 
from this tunnel to the main shaft. A new hoist has been installed, and 
sinking has been continued. There are, in addition, air compressors 
and machine drills. Several shipments were made from this property 
during the year 1903. 

Upward of 50 steam hoists have been installed in this county during 
the year, which shows that permanent work is to be carried on. 

At Pearl, Colo., on the Wyoming and Colorado line, such develop- 
ment work has been done that it has been deemed ndvisable to erect a 
large smelter, and preparations are rapidly advancing toward the com- 
pletion of this work. 

Fremont County.—For years this county has produced most of the 
gold in Wyoming, but in 1903 no ore was treated, although in devel- 
opment work the properties have been more active than for some 
time. The principal work was carried on by the Dexter Mining and 
Development Company, which is running a big operating tunnel to 
cut the veins of the Rose, the Tabor-Grand, and several other old-time 
producers. This company also owns about 600 acres of placer ground, | 
with a very complete hydraulic plant, which was idle in 1903. The 
old Tabor-Grand mill was also purchased by them, and will be used 
for the present for test runs and the determination of treatment, until 
the new and larger plant can be erected. 

The Wyoming Central Gold Mining and Milling Company has 
installed a new steam hoist, and is engaged in sinking a 2-compart- 
ment shaft. A reduction plant, capable of treating both its own and 
custom ores, is to be erected in the near future. At the Carissa mine, 
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one of the oldest mines in the State, the main shaft is down 450 feet. 
The vein has been crosscut, showing a width of 125 feet, and a drift 
on the vein to a distance of 800 feet has been run. California parties 
have recently examined this property, with an idea of purchasing it 
and erecting a new reduction plant. 

Laramie County.—In the Silver Crown district work has been carried 
on steadily, although the leaching plant, owned by the Hecla Mining 
and Smelting Company, treated no ore. The values in this district 
are mainly copper. 

Much more could be written on the possibilities of mining in W yo- 
ming, but the only attempt made here is to give a brief summary of 
the work accomplished and in course of completion during 1903. 


Digitized by Google 


COPPER. 


By CHARLES KIRCHHOFF. 


GENERAL TRADE CONDITIONS. 


The copper-mining industry of the United States has had a prosper- 
ous year in 1903. Consumption took care of nearly the whole of the 
product, considerably increased as it was, and when the home markets 
were adversely affected by the general industrial and financial depres- 
sion of the latter half of the year heavy purchases for foreign con- 
sumers, at fair prices, checked any serious decline. The good prices 
obtained during the spring and early summer, copper rising to 15 
cents a pound, carried the average for the year fairly above 13 cents, 
which is moderately remunerative to the majority of producers. 
There has been a good deal of activity in the development of new 
mines, and a good deal of capital has been judiciously spent in placing 
many of the older mines on a sounder basis, as to equipment and as to 
ability to cope with increasing depth and, in many instances, with 
declining grade of ore. A moderate increase in the production is 
probable during the current year, notably in Arizona, in Utah, and on 
Lake Superior. | 

It may be doubted, however, whether consumption during 1904 will 
equal that of 1903, since the financial situation does not encourage the 
prospect of even normal activity in the development of new enter- 
prises in electrical lines, in railroad construction, in shipbuilding, or 
in general manufacturing. 


PRODUCTION. 


The following table shows the production of copper in the United 
States since its rise to the dignity of an industry. For the earlier 
years the best available sources have been drawn upon for the esti- 
mates given. Since 1882 the figures are those collected by this office. 

201 


202 


Year. 


MINERAL RESOURCES. 


[Long tons.] 


Year. 


Totalpro- 
duction, Lake 
United |Superior. 
States, 
2, 000 24,363 | 
40, 467 25, 439 
51,574 26, 65 
64, 708 30, 961 
74, 052 32, 209 
70, 430 36, 124 
81,017 | 33,941 


Production of copper in the United States, 1845-1908. 


| 


Total | 
production. Superior. 


| 


9, 000 
8, 500 
8, 000 
8, 500 

8, 900 


10, 000 
11,600 
12, 500 
12, 600 
13, 000 
12, 500 
15, 00 
17, 500 
18, 000 
19, 000 
21,000 
21,500 
23, 000 
27, 000 


Percent- 
age of 
Luke Su- 
perior 
of total 
produe- 
tion. 


Montana. 


Percent- 
age of 
Montana 
of total 
produc- 
tion. 


Percentage 


Lake 


672 
572 
779 
792 

1, 297 
1,819 
2,593 
3, 666 
4,255 
4, 088 
3, 985 
5, 388 
6,713 
6, 065 
5, 797 
5,576 
6, 410 
6, 133 
7, 824 
9, 346 
11, 886 
10, 992 
11,942 
10, 961 
13,433 
15,327 
16, 089 
17,085 
17,422 
17,719 
19, 129 
22,204 


Arizona. 


of Lake 
Superior 
of total 
produc- 
tion. 


Percent- 
age of 
Arizona 
of tota 


¡€_  _ AKAK<á ff Ee 
—— ———. | —M— m | — o 


OL. 9 A nix sspe A 


91.6 
47.8 
43.5 
51.3 
41.9 
3X. 2 
38.7 | 


11,011 
19, 2 
30, 267 


35, 133 
43,704 
43, 849 


10,658 
11,935 
10,137 
6, 990 
7,910 
14, 195 
13, 654 
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Production of copper in the United States, 1845-1908—Continued. 


Percent- 


e of Percent- i Percent- 

“duction | Lake | ake Su- Oan EE 

Year. United’ Superior ponor Montana. of total Arizona of total 

States. produc- produc- produc- 

tion on. tion 

Lo A — — 116, 966 45, 273 38.9 50, 437 43.5 15, 534 13.4 

I89I 1 oio qus o dy wend ugs 126, 839 50, 992 40.2 50, 028 39.5 17, 800 14 
ji: heewee Vet enbeheseeeas 154, 018 54, 999 85. 7 72,860 47.3 17, 160 11.1 
E A WEDIEHMA Ra SURE ERE 147, 033 50, 270 A.z 69, 290 47.1 19, 200 13.1 
o TS 158, 120 51, 081 32.3 81, 729 61.6 19, 873 12.6 
A oe bisa A T 169, 917 57, 787 84 84, 900 50 21, 408 12.6 
jh. er PEE 205, 384 64, 073 31.2 99, 071 48.2 32, 560 15.8 
MOOT PP A O ER 220, 571 64, 858 29.4 | 102,907 46.6 86, 398 16.5 
e MET 235, 050 66, 291 28.2 92, 041 39.2 49, 624 21.1 
1899... A ere 253, 870 65, 803 25.9 | 100,503 39. 6 59, 399 23.4 
A a aE 270, 588 64, 938 24 120, 865 44.7 52, 820 19.5 
A A 268, 782 69,772 25.9 | 102, 621 38.2 58, 383 21.7 
A A O 291, 423 76, 165 25.9 | 128,975 43.8 53, 547 18.2 
po —— T 311,627 85, 893 27.5 | 121,677 38.9 65,914 21.1 


Previous volumes of Mineral Resources contain a detailed statement 
of the copper production of the United States, territorially, from 1883, 
when the statistics were first collected by this office, to 1898. Since 
then the production has been as follows: 


Total copper production in the United States, 189$—1904. 


[Pounds.] 
Source. 1893. 1894. | 1895. | 1896. 1897. 
Lake Superior....................... 112, 605, 078 | 114, 308, 870 | 129,330, 749 | 143, 524, 069 | 145, 282, 059 
ATIZONB: coc A oo a oed see 43,902,824 | 44,514,891 | 47,953,553 | 72,934,927 81, 530, 735 
Mcntana ................... eee ences 155, 209, 133 ¡ 183,072, 756 | 190,172,150 | 221,918,179 | 230,288, 141 
New Mexico...................... es. 280, 742 31, 8941 143,719 2, 701, 664 701, 892 
California... a CE OX EVER EIE 239, 682 120, 000 218,332 690, 237 11, 987, 772 
Utah ado 1, 135, 330 1,147,570 2, 184, 708 3,502, 012 3, 919, 010 
Colorado, including copper smel- 
iu. Oca c hoes ee T eee? 7, 695, 826 6, 481, 413 6, 079, 243 6, 022, 176 11,873, 033 
Nevada ine cod ecsie er ed E ELS we Ta AAA A A APA 
IdB DO cuoi dec e x m p SAPE 36, 367 cri da 1,425,914 |............. 183, 277 
South DAR E A a 2, 440, 338 
Washington -..oooooccccccccocccccoo A AAA IA lesen dave cs 
Maine and New Hampshire ......... 
Vermont s5dce0yctiwdensshoneee IR ES 
fennenacand Southern Gatos J x: 732, 793 2,374, 514 8, 105, 036 4,704, 993 4,472,017 
Middle States........................ 
Lead desilverizers, etc. 5 ............ 7,456, 838 2, 186,473 |............. 4, 063, 173 1, 400, 000 
Total domestic copper......... | 329, 354, 398 | 354, 188, 374 | 380,613, 404 | 460,061,430 | 494,078, 274 
From imported pyrites and oresand | 
Malte. oasis co cce E RUE dus | 10,431,574 | 10,678, 434 | 05,300,000 | c 5,900,000 | c 12,000,000 
Total (including copper from . 
imported pyrites) ................. 889, 785, 972 | 364,866, 808 | 385, 913, 404 | 465,961,430 | 506, 078, 274 


a Copner smelters in Colorado, purchasin  argentiferous copper ores and martea in hee n mee 
ch goes to one of these works has n 


b For 1896 the quantity stated covers only that part of the incidental copper product the source of 
ee could not ascertained. 
e Estimated. 
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Total copper production in the United States, 1893-1903—Continued. 


Source. 1898. 1899. 1900. 1901. 1902. 1903. 

Lake Superior .......... 158, 491,703 | 147,400, 338 | 145, 461, 498 | 156, 289, 481 | 170, 609, 228 | 192, 400, 577 
Arizona .............--- | 111,158,246 | 133,054,860 | 118,317, 764 | 130,778,611 | 119,944, 44 | 147, 648, 271 
Montana ............... 206, 173,157 | 225, 126, 855 | 270, 738, 489 | 229, 870, 415 | 288,903,820 | 272,555, 854 
New Mexico............ 1,592, 371 3, 935, 441 4,169,400 | 9,629, 884 6, 614, 961 7,300, 832 
California .............. 16,925,634 | 26,221,897 | 28,511,225 | 33,667,456 | 25,038,724 | 17,776,756 
A 8,750,000 | 9,584,746 | 18,354,726 | 20,116,979 | 23,939,901 | 38,302, 602 
Colorado, including 

copper smeltersa ..... 16, 274, 561 11,643, 608 7,826, 949 9, 801, 783 8, 422, 030 4,158, 368 
Alaska...... e puse er MM Rr HR (S PETENS Ende UN AE 1,339, 590 
Wyoming.............-- 233,044 | 8,104,827 | 4,203,776 | 2,698,712 889,228 | 1,023,189 
Nevada. ..cccccscccvcces 437, 396 556, 775 407, 535 593, 608 164, 301 150, 000 
Idaho............ TOÀ 1,266, 920 110, 000 290, 162 480, 511 227, 500 778,906 
South Dakota .......... 1, 261, 393 17,020 15, 147 753, 510 445, 663 173, 202 
Washington AAA PA A late RP A 209, 297 80, 758 
Maine and New Hamp- 

shire........ rre 
A Se E 5,395,226 | 4,410,554 | 4,820,495 | 6,860,039 | 18,599,047 | 13,855,612 
Tennessee and South- 

ern States ............ 
Middle States........... 
Lead desilverizers, etc.b 8, 553, 336 8, 500, 000 8, 000, 000 531, 530 500, 000 500, 000 


——————— 6.—————— J —————— MM | ————————— | eee 


Tótal domestic 
copper.........- 626, 512, 987 | 568,666, 921 | 606,117, 166 | 602,072,519 | 659, 508,644 | 698,044,517 


From imported pyrites 
and ores and matte...| c 19, 750, 000 | c 23, 800, 000 | 0 86, 380, 000 | c 64,000, 000 | c 40, 000, 000 | c 32, 000, 000 
Total (including 
copper from iin- 
ported pyrites) .| 546, 262, 987 | 592, 466, 921 | 642, 497,166 | 666,072, 519 | 699, 508, 644 | 730,044, 517 


a Copper smelters in Colorado, purchasing argentiferous copper ores and mattes in the open mar- 
A ad not known. The quantity of Montana matte which goes to one of these works has been 
ucted. 
b Since 1901 the quantity stated covers only that part of the incidental copper product the source 
of which could not be ascertained. 
e Estimated. 


LAKE SUPERIOR DISTRICT. 


In previous volumes of the Mineral Resources the production of the 
individual mines has been tabulated from 1884 to 1891, both inclusive. 
Since that time some of the producers have reported to this office only 
with the understanding that the returns be regarded as confidential. 
The production of the majority of the mines is, however, given accu- 
rately in the published annual reports to stockholders. From these 
the following table has been compiled: 
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Production of some of the leading Lake Superior copper mines, 1897-1908. 


15, 961, 528 
18, 988, 691 
13, 416, 396 
5, 259, 140 
4, 949, 366 


6, 473, 181 
6, 285, 819 
4, 165, 784 
5, 730, 807 
3, 569, 748 

908, 479 
2, 345, 805 


1903. 


15, 286, 093 
18, 498, 288 
16, 059, 636 


ce. n.on.nn eco nn fonos. ncenon[.<osoanocsnoccorn ¡so nconcsssnrjoenc nc. ooe....oo 


- 10, 580, 997 


10, 564, 147 
9, 237, 051 
3, 134, 601 
6, 284, 327 
2,576, 447 


[Pounds.] 

Mine. 1897. 1898, 1899. 1900. 1901. 
Tamarack ....... 20, 222, 529 | 19, 660, 480 | 18, 565, 602 | 19, 181,605 | 18, 000, 852 
Quincy .......... 16, 924,618 | 16, 354, 061 | 14,301,182 | 14,116,551 | 20,510, 720 
Osceola.......... 11,201,103 | 12,682,297 | 11,358,049 | 12,567,131 | 13, 723, 487 
Franklin ........ 2,908, 284 | 2,623,702 | 1,230,000 | 3,663,710 | 3,757,419 
Atlantic ......... 5,109,663 | 4,377,399 | 4,675,852 | 4,930,149 | 4,666, 889 
Central.......... 611,172 291, 339 
Wolverine....... 2,316,296 | 4,588,114 | 4,756,616 | 4,778,829 | 4,946,126 
A aieciesuaess 42,768 621,336 | 1,735,060 | 2,641, 432 
OREM DOM AAA A A A A eias ast 
TrimOunla AO A A A A ene ee causes aS eas 
A A A e Hed nec el ewes MEE 2,171,955 
AS jc A O i M A . 677,145 
E AA A A 42, 800 12, 239 873, 297 


Calumet and Hecla.—The annual report of the Calumet and Hecla 
Mining Company for the fiscal year ending April 30, 1904, shows a 
production of 76,620,145 pounds of refined copper as compared with 
76,632,912 pounds in the fiscal year 1902-3. The balance sheet for 
the last three fiscal years compares as follows: 


Balance sheet of the Calumet and Hecla Company for the fiscal years ending April 80, 
1902, 1908, and 1904. 


1904. 1903. 1902. 
ASSETS. 
Cash, loans receivable, copper, and mineral...................... $6,070, 918 | $6,118,436 | $3, 950, 576 
Insurance AAA AA Pea equa pa s idus 757, 691 600, 276 149, 937 
Bills TecelVAbDl@sccccice cones toed ——————— M 451, 521 509, 584 366, 658 
Employees aid fund 2.0 0.cssce eens deen rhe eos coe eaveniesies 6, 208 6, 583 |e Grease sce 
TOU lank cet tere ees. cease E EUEEDEAM MEN EVI D EE 7,286,338 | 7,234,879 4, 467,171 
LIABILITIES. E 
Drafts IN ÁTADS iu a oi 67, 682 54,397 165, 636 
ALC UNG A A ds eden lidad 17,529 
Bills PATADA ts pa oe aea 305, 617 319, 254 319, 651 
Machinery contracts icon ad 330, 000 304,174 371,575 
TOA Ia 703, 299 677,855 74,391 
BALACERA A 6,583, 089 | 6,557, O24 3, 592, 780 


President Agassiz, in his annual report, states that the new openings 
on the conglomerate belt in the vicinity of the Red Jacket shaft have 
continued unsatisfactory, and that rock mined in that district shows 
a decrease of about 15 per cent in copper from former years. The 
marked cutting out of the southern extension of the copper-bearing 
ground has continued. Last fall the opening of the Kearsarge amyg- 
daloid was started and three shufts have been located on the lode. 
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The quality of the rock encountered is fair. During 1903 five of the 
heads of the Calumet mill have been remodeled and the work on the 
six remaining heads has been started. It should be completed by 
May, 1905. The remodeling of the Hecla mill should be completed 
in the spring of 1907. 

Quincy. —The Quincy Mining Company did not, in 1903, reach the 
product of 1902. There were mined 1,024,164 tons, of which 1,006,173 
tons were hoisted, while 958,935 tons were stamped. The product was 
21,159,785 pounds of mineral from the stamp mill and 4,060,435 
pounds of barrel copper from the rock houses, which produced 
18,498,288 pounds of refined copper, against 18,988,491 pounds in 
1902. In spite of the increased quantity of rock handled, the total 
hoisted in 1902 having been 984,594 tons, the yield was smaller. 
There was realized from copper, $2,447,351.82; from interest, $11,- 
457.18; and from Hancock real estate account, $6,347.12. The working 
expenses at the mine were $1,573,863.46, the taxes in Michigan, $59,- 
406.10, and the cost of smelting, transportation, and other expenses, 
$175,184.82. The construction cost was $117,775.38, leaving as the net 
income $538,926.36, out of which dividends aggregating $550,000 were 
paid. 

Tumarack.—The Tamarack Mining Company made a slightly smaller 
output in 1903 than in 1902, but through the opening up of ground 
tributary to No. 5 shaft, which is better than the average in yield, has 
improved its position. 

In 1903 there were mined 803,262 tons, while there were stamped 
657,920 tons, yielding 24,055,512 pounds of mineral, and 15,286,093 
pounds of refined copper, an average of 23.2 pounds of refined copper 
per ton of rock stamped as compared with 24.2 pounds in 1902, when 
the product was 15,961,528 pounds. The cost of mining and stamping 
was $2.32 per ton of rock stamped in 1903 as compared with $2.30 in 
1902, the cost of stamping alone being 26.24 cents and 23.30 cents, re- 
spectively. Principally through the fact that the amount expended for 
construction was less, the cost per pound of refined copper declined. 
The figures were for 1903 and 1902, respectively: Cost per pound at 
mine, 9.97 cents and 9.51 cents; cost of construction, 0.15 cent and 
0.97 cent, and cost for smelting, freights, selling expenses, etc., 1.38 
and 1.42 cents; the totals being 11.50 cents for 1903 and 11.90 cents 
for 1902. 

The gross value of the copper at an average of 13.02 cents per 
pound was $1,990,045.53, to which must be added $52,177.67 for 
interest receipts and other income. The running expenses at the mine 
were $1,524,119.29, and the sinelting and other expenses $210,390.72, 
leaving a gross profit of $307,713.19. After deducting construction 
expenses of $22,647.64 there was a net profit of $285,065.55, out of 
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which a dividend of $90,000 was declared, making the total dividends 
since 1888, $8,580,000. 

Osceola.—During 1903 the output of the Osceola company was 
increased over 1902. There were stamped 924,400 tons of rock, as 
compared with 836,400 tons in 1902, the quantity of mineral produced 
increasing from 18,430,012 pounds to 21,904,243 pounds, yielding 
respectively 13,116,396 pounds and 16,059,636 pounds of fine copper. 
The Osceola branch is producing from 25,000 to 30,000 tons of rock 
per month, containing from 16 to 17 pounds of refined copper per ton, 
and this it is expected can be maintained for an extended period. The 
principal developments of the year have been in the Kearsarge branch, 
the South Kearsarge having averaged a monthly shipment of rock of 
over 27,000 tons during the last half of 1903, an increase of over 
11,000 tons per month over the best month of 1902. At the North 
Kearsarge branch the shipments of rock from No. 1 shaft, it is hoped, 
will reach a total of 20,000 tons per month, while No. 3 shaft has pro- 
duced an average of 23,000 tons of rock per month. All work on the 
Tamarack Junior branch has been stopped. 

A very considerable reduction in costs has been effected, the cost of 
mining and stamping per ton of rock having fallen from $1.59 in 1902 
to $1.43 in 1903, while the cost of stamping has declined from 21.74 
cents per ton to 17.44 cents per ton. The costs per pound of refined 
copper were 11.77 cents in 1902 and 10.29 cents in 1903, distributed 
as follows, respectively: Cost per pound at mine, 9.91 cents and 8.23 
cents; construction, 0.64 cents and 0.81 cents; and smelting, freights, 
eastern expenses, commissions, and all other charges, 1.22 cents and 
1.25 cents. 

The results of the fiscal year were: Gross value of copper pro- 
duced, $2,087,692.48, and balance of interest, receipts, and other 
income, $18,231.62. The running expenses at the mine were 
$1,321,193.47, and the cost of smelting, transportation, commissions, 
and all other charges, $201,576.59, leaving a gross profit of $583,154.04. 
From this must be deducted construction expenses aggregating 
$129,418.59, leaving as the net profit for the year $453,735.45, out of 
which a dividend of $96,150 was paid. Deducting from the surplus 
thus left of $257,585.45 the balance of liabilities at the end of the 
previous fiscal year of $226,025.82 leaves a balance of assets of 
$131,559.63. The Osceola is producing now at the rate of over 
20,000,000 pounds of copper per annum. 

Atlantic.—The yield of the rock of the Atlantic mine, which was 
0.5547 per cent of copper in 1902, increased to 0.638 per cent in 1903. 
This is accounted for mainly by the smaller proportion of rock treated 
from “A” shaft, which was found to be very much poorer than the 
average. In one week's run the actual yield of mineral ran as low as 
0.327 percent. During 1903 there were stamped 431,307 tons of rock, 
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which produced 7,670,660 pounds of mineral, or 5,505,598 pounds of 
refined copper, as compared with 4,949,366 pounds in 1902. The costs 
per ton of rock treated were: 91.91 cents for mining and surface 
expenses, 5.63 cents for transportation to mill, 22.39 cents for stamp- 
ing and separating, 14.97 cents for smelting, freight, and marketing, 
a total of $1.349. Including the cost of construction, the cost per ton 
of rock treated was $1.384. The copper, which sold for an average of 
13.12 cents, realized $722,386.47. The working expenses at the mine 
were $517,384.05; smelting and freight, $64,567.87, and interest on 
loans, $4,199.70; thus leaving a mining profit of $136,234.85. There 
were received $25,000 for the sale of land; and on the other hand, 
there were expended in construction and in exploration $10,893.19, 
showing a net gain for the year of $150,341.66. 

Franklin.—The Franklin Mining Company produced 5,309,030 
pounds of copper in 1903, as compared with 5,237,460 pounds in 1902. 
About 10,000 tons per month of stamp rock comes from the old 
Franklin mine, the remainder of the tonnage coming from the Penin- 
sula conglomerate of the Franklin Junior. There were hoisted 349,263 
tons of rock, of which 347,458 were stainped, yielding 8,132,310 
pounds at the mill, and 766,077 pounds of mass and barrel work. The 
total receipts were $685,540.95, including $49,694.62 of cash on hand, 
there having been sold 4,712,388 pounds at an aggregate of $634,391.74. 
The running expenses at the mine were $535,811.28 and the smelting, 
freight, and insurance amounted to $75,640.46. The outlays for con- 
struction including the cost of installing a fourth head at the mill were 
$41,803.68. 

Copper Range Consolidated Company.—The Copper Range Consoli- 
dated Company controls the Baltic, Champion, and Trimountain mines 
and the Copper Range Railroad Company, and is interested largely in 
the Michigan Smelting Company. During 1903 the Copper Range 
Company acquired 95,532 shares of stock, out of a total of 100,000 
shares, of the Trimountain Mining Company through an exchange of 
shares. One of the terms of the agreement was that the parties own- 
ing the majority interest of the Trimountain Mining Company should 
pay to the Copper Range Consolidated Company a sum equal to the 
entire amount of the net indebtedness, which on examination of the 
books on September 1, 1903, showed to be about $840,000. In pursu- 
ance of this agreement there has been paid on the principal to Decem- 
ber 31, 1903, the sum of $133,031.63. The Copper Range Company 
owns 50,000 shares of the Champion Copper Company, the other half 
being owned by the St. Mary’s Mineral Land Company. 

The Copper Range Consolidated Company is the second largest pro- 
ducer of the Lake district, there being produced during the year 1903 
30,382,146 pounds of copper, which, sold at an average of 13.3453 
cents, yielded $4,054,634. The mining, smelting, and warketing 
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expenses were $2,700,647, and taxes and interest $167,931, leaving a 
net income of $1,186,055. Out of this dividends of $300,000 each to 
the Champion Copper Company and to the Trimountain Copper Com- 
pany were paid, leaving $586,055. The earnings of the Copper Range 
Railroad Company were $116,584, and the receipts under the Tri- 
mountain agreement and other earnings carried the total to $1,015,908, 
from which must be deducted $133,763, being one-half the undivided 
profits of the Champion, which belongs to the St. Mary’s Mineral 
Land Company, leaving as the balance of net income for 1903 $882,145. 

The Baltic mine which began production on a moderate scale in 
1899 reached nearly full output in 1903, with an equipment of four 
Nordberg stamps. There were stamped 490,237 tons of rock, which 
yielded an average of 21.58 pounds of copper per ton, as compared 
with an average of 22.842 pounds in 1902. The total production was 
10,580,997 pounds in 1903, as compared with 6,285,819 pounds in 1902. 
The average selling price being 13.431 cents, the receipts were 
$1,421,211. Since the mining and smelting expenses were $897,562, 
and taxes and interest were $42,202, the net profit was $481,447. The 
improvement and construction expenses amounted to $83,818, which 
left a surplus of $397,629. A previous deficit was $216,831, so that 
the year ended with a surplus of $180,798. 

The Champion mine increased its production from 4,165,784 pounds 
in 1902 to 10,564,147 pounds in 1903, and since its new 4-stamp mill was 
not in full operation during the whole of the year, it is likely to make 
an even larger output in 1904. The company stamped 389,082 tons of 
rock, which yielded 14,710,245 pounds of mineral, the yield in fine 
copper having been 27.15 pounds per ton of rock. The copper sold . 
at an average of 13.37 cents, the gross receipts being $1,412,711, 
while the expenses at the mine were $646,959; the smelting, freight, 
and selling expenses were $156,745, taxes and interest were $1,450, 
and construction cost $274,669, leaving a surplus of $292,858, divi- 
dends aggregating $300,000 being paid. 

The Trimountain, which lies between the Baltic on the north and the 
Champion on the south, also increased its production from 5,732,166 
pounds in 1902 to 9,237,051 pounds in 1903. Since the full capacity 
of the 4-stamp mill was not available during the whole of the year, a 
further moderate increase is expected. The Trimountain stamped 
507,377 tons of rock, which produced 11,558,048 pounds of mineral 
and 9,237,051 pounds of fine copper, the average contents of the rock 
crushed being 18.20 pounds per ton, as compared with 27.55 pounds 
in 1902. The receipts, copper having averaged 13.428 cents, were 
$1,077,364, and the value of the copper on hand was $143,347, a total 
of $1,220,711. The expenses at the mine were $307,103; smelting, 
freight, and commissions $132,277, taxes and interest, 552,788, and 
construction $274,913, leaving a deficit of $136,370. Dividends of 
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$300,000 were paid, which increased the deficit to $436,370, which, 
added to a previous deficit of $291,063, made the total deficit at the 
end of the fiscal year $727,433. 

Wolverine.—During the fiscal year ending June 30, 1904, the Wol- 
verine Copper Mining Company hoisted 328,412 tons of rock and 
stamped 314,091 tons. ;The production of mineral was 12,152,590 
pounds, which yielded 9,300,695 pounds of copper. This was sold at 
an average of 12.75 cents per pound, the total receipts, including 
$6,680 for interest, being $1,192,425. The total expenses were 
$600,088, leaving a mining profit of $591,737. The outlays for con- 
struction were $34,496, so that the net profit was $557,241. Dividends 
to the amount of $390,000 were paid. 

Mohawk.—The Mohawk, which is working on the Kearsarge lode, 
began regular work in January, 1903, with two stamps, but the third 
stamp, owing to delays, did not go into commission until February, 
1904. When, in addition, the 60-drill compressor is in operation the 
capacity of the mill is expected to be increased by 50 per cent. Ulti- 
matel y, therefore, a production of about 9,000,000 pounds of copper is 
indicated. In 1903 the company hoisted 346,365 tons of rock and 
stamped 238,441 tons, which yielded 8,825,500 pounds of mineral, or 
6,284,327 pounds of fine copper, an average of 21.79 pounds per ton. 
The cost per ton of rock hoisted was $1.37 and per ton of rock stamped 
$1.65. "The cost of copper per pound at the mine was 7.55 cents, and 
the cost of smelting and freight was 1.23 cents, making the total 8.78 
cents. Including the outlays for construction the cost per pound of 
copper was 11.02 cents. 

The total receipts were $839,631, including $823,940 for the sale of 
6,284,327 pounds of copper, at an average of 13.11 cents. The 
expenses at the mine were $474,503; for smelting and freight, $69,080; 
for general expenses, $7,965, and for construction, $218,075, leaving 
a surplus of $69,408. There were received from assessments $202,895, 
and taking into account a previous deficit of $18,766, there was a sur- 
plus at the end of the year of $253,467. 

Isle Royale. —Vor the first six months of 1903 the Isle Royale Cop- 
per Company had in operation only one head of stamps, the rock being 
obtained from territory tributary to No. 2 shaft. In July, it was 
decided to reopen No. 1 shaft and start a second head, which carried 
the shipments to about 22,000 tons of rock per month. In December, 
however, shaft No. 1 was destroyed by fire, and the mine was thrown 
back on the operation of shaft No. 2. During 1903 there were stamped 
199,493 tons of rock out of 232,851 tons hoisted, as compared with 
263,672 tons stamped in 1902. The production of mineral in 1903 was 
4.408,615 pounds, as compared with 5,219,305 pounds in 1902, the 
production of fine copper being, respectively, 3,134,601 pounds and 
3,509,948 pounds. The costs compare as follows for 1908 and 1902; 
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At mine, 9.81 cents and 11.23 cents, respectively; construction and 
exploration, 0.23 cent and 0.53 cent; smelting, freight, etc., 1.81 
cents and 1.69 cents; the totals being 11.85 cents in 1903 and 13.45 cents 
in 1902 per pound of refined copper. 

The total income was $444,594.52, of which $441,313.56 was for 
copper sold at an average of 13.12 cents per pound. The running 
expenses at the mine were $307,437.32; the smelting, freights, and 
selling expenses were $56,617.61, and the exploration expenses, 
$7,258.79, leaving a net profit of $73,280.80. 

Mass. —The Mass Mining Company produced in 1903 2,576,447 
pounds of fine copper. The receipts from copper, assessments, etc., 
aggregated $345,813, while the expenditures were $434,225. 

Winona.—The Winona Copper Company is still engaged in a sys- 
tematic development of the mine, which is operating on the Winona 
amygdaloid, using one head of the Atlantic mill for stamping. Dur- 
ing the year 1903 there were crushed 51,434 tons of rock, from which 
there was produced 1,687,331 pounds of mineral, yielding 1,036,944 
pounds of refined copper, or 20.16 pounds per ton stamped. The 
receipts for copper at the rate of 13.489 cents per pound, assessments 
which yielded $105,124, and interest $2,254, aggregated $247,252, 
while the expenses were $192,858. 

Adventure. —The Adventure mine, which produced 2,182,608 pounds 
of refined copper in 1903, received from sales $301,134. "The mining 
expenses were $337,413; the smelting, freights, etc., $29,949; taxes. 
$14,051, and construction account, $61,611, leaving a deficit of $141,890. 

Michigan.—An effort is being made to determine whether the Mich- 
igan Copper Mining Company possesses a paying mine. A good deal 
of ground has been opened, arrangements have been perfected to 
extend the tracks of the Mineral Range Railroad to the mine, and to 
transport the rock to Keweenaw Bay where the use has been obtained 
from the Mass Company of one head capable of crushing 500 tons of 
rock per day of twenty-four hours. Shipmentsof rock began in Novem- 
ber at the rate of 250 tons per day, which were doubled in the spring 
of 1904. The mine produces a considerable quantity of mass copper, 
and the stamp rock has yielded an average of 13.8 pounds of ingot 
copper. 

Ahmeek.—The Ahmeek Mining Company will appear for the first 
time this year as a moderate producer of copper. The company is 
opening up the Kearsarge lode, on the old Seneca property, and adjoins 
the Mohawk. The company has secured one head at the Tamarack 
mill, where the rock broken in development work will be stamped. 

Centennial.--The Centennial Mining Company, which has concen- 
trated its efforts on the development of the Kearsarge lode on its 
property, has leased two stamps of the Arcadian mill, which will be 
capable of handling 1,000 tons of rock per day. 
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MONTANA. 


The copper production of Montana was hampered during 1903 by 
the continuance of the litigation in Butte, which has held back this 
great district for some years. With the exception of the product of 
the Indian Queen mine, and of some copper produced by the American 
Smelting and Refining Company and the National Smelting Company, 
of Rapid City, S. Dak., the total product of Montana is from the Butte 
district. The Amalgamated Copper Company controls the Anaconda, 
Colorado, Parrot, Butte and Boston, Boston and Montana, and Washoe 
properties, the ores of the Anaconda, Colorado, and Parrot companies 
being reduced at the Washoe smelter. The Butte Reduction Works 
treat the ores from the mines owned by Senator W. A. Clark, and 
the United Copper Company smelts the ores of the Minnie Healey, 
Corra-Rock Island, and Rarus mines. The Pittsburg and Montana 
Mining Company has been developing its mines during 1903 and has 
been erecting a smelting plant. The Speculator mine ships its ores to 
the smelters of the district. None of the companies of the district pub- 
lish annual reports, so that statistics relating to the yield of the ores, 
to costs, or to financial results are not available. Statements are annu- 
ally filed with the tax commissioner of Montana, which cover a fiscal 
year, but since they do not embrace figures as to the output of copper, 
silver, and gold, they permit only of approximations as to the capacity 
of the district to meet the world’s competition in the copper market. 


ARIZONA. 


Arizona has resumed its growth, checked in 1902 by the falling off 
in the output of a few of its leading mines through temporary causes. 
With the newer mines, like the Calumet and Arizona, and the Shan- 
non, reaching their full production in 1904, and with the enlarged 
operations of a few of its older producers, a further increase is very 
probable. 

The Warren district, of which Bisbee is the center, and which has 
been famous for the old Copper Queen mine, has been the scene of an 
extraordinary activity in mining development. Conspicuous among 
the properties which have already developed large ore bodies are the 
Calumet and Pittsburg Company, which lies to the east of the Calu- 
met and Arizona and is separated from it by the Lowell mine of the 
Copper Queen, and the Lake Superior and Pittsburg, which lies south 
and southeast of the Calumet and Arizona and joins both the Lowell 
and the Calumet and Pittsburg properties. 

During 1904 there will be completed the new Douglas smelting 
plant of the Copper Queen Company, whose supply of ore will be 
drawn not only from the Copper Queen itself but also from the mines 
controlled by Phelps, Dodge & Company, the Moctezuma and the 
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Sierra de Cobre in Socorro, the Globe, and others. The plant will 
also be used as custom works for the smelting of copper ores and dry 
gold and silver ores. The works have 5 smelting furnaces of 9,000 
tons aggregate daily capacity, one furnace being in reserve. 

The Calumet and Arizona Mining Company has rushed into promi- 
nence as a copper producer in 1903. Having produced in 1902 only a 
little over 2,000,000 pounds, the company made 10,272,427 pounds 
during the first six months of 1903, and 15,263,480 pounds during the 
second half of the year. During 1903 the company mined 150,070 
tons of ore, shipped 148,584 tons, and smelted 145,916 tons, from 
which there was recovered an average of 8.88 per cent of copper. 
The value of the gold and silver in the metal was $144,862.39, or an 
average per ton of refined copper of $11.35. During the year the 
highest price obtained for copper was 14.48 cents, and the lowest 
11.50 cents, the average for the refined copper sold being 13.088 cents, 
or, deducting refining charges and commissions, 12.013 cents, and less 
freight, insurance, assaying, sampling, and weighing 11.558 cents. 
The smelting works are now treating an average of 600 tons per 
day of 24 hours, which, with a small outlay, can be brought up to 
900 tons per day, equal toa capacity of 35,000,000 pounds per annum. 

The United Verde Company produced somewhat more copper in 
1903 than it did in 1902, although it has not yet returned to the 
normal output of former years. During 1903 the smelting plant was 
remodeled and enlarged, so that the production may be considerably 
increased. 

In the Verde district a new producer of importance will appear in 
1904 in the Equator Mining and Smelting Company, in which Senator 
W. A. Clark is largely interested. The property consists of the Iron 
King mine and a smelting plant with 250 tons weekly capacity. Con- 
siderable quantities of ore were in the roast yards at the close of 1903. 

The George A. Treadwell Mining Company did not produce any 
copper worth mentioning during the trial runs of its smelter in 1903, 
but is expected to become a steady producer during 1904, 

The Imperial Copper Company does not expect to begin production 
until the middle of the current year. 

In the Clifton district progress is being made. The opcrations of 
the largest producer, the Arizona Copper Company (Limited), are indi- 
cated by the latest report for the six months ending March 31, 1904. 
At the mines electric haulage has been introduced with success. In 
the concentrating plants there were treated during the six months 
231,552 tons of ores, which yielded 35,093 tons of concentrates. The 

* leading plant treated 43,049 tons of tailings and produced 1,488,246 
pounds of copper, the acid plant making 1,826 tons of sulphurie acid. 
ln the smelter 49,645 tons of copper ore and concentrates and 1,491,441 
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pounds of copper from the leaching works were smelted, which pro- 
duced 14,756,742 pounds of copper. The mine profits were £119,379, 
after deducting general expenses and taxes. The net earnings of the 
Arizona and New Mexico Railroad, owned by the company, were 
£39,842, making a total of £159,291. There were paid £10,505 for 
interest, £12,265 for dividends on preferred stock, and £107,659 on the 
share capital. 

The Detroit Company did not produce quite as much copper in 1903 
as it did in 1902, the figures being 18,917,158 pounds in 1902 and 
16,558,232 pounds in 1903. No enlargement i3 contemplated at the 
present time. 

The Shannon Copper Company, which first entered the ranks of pro- 
ducers in 1902 with a product of about 2,340,000 pounds, increased its 
output to 6,588,720 pounds in 1903, and in 1904 will probably exceed 
12,000,000 pounds, a second section of the concentrating plant having 
been completed during the current year. The company has closed a 
contract for treating the ores of the Standard Consolidated Copper 
Company, of the Clifton district. The latter company is an amalga- 
mation of the Coronado Mining Company, which has been a producer 
of ore on a moderate scale; the Standard copper mines, which have 
marketed some high grade ore, and the San Jose mines, now in course 
of development. 

In the Globe district the most interesting event has been the amal- 
gamation of the Old Dominion and the United Globe properties, fol- 
lowed by comprehensive improvements which will lead to a greatly 
increased output. The Old Diminion Copper Mining and Smelting 
Company has been an active producer for many years, but its opera- 
tions were based on the smelting of its oxidized ores, with the object 
of making black copper in one fusion. Metallurgically, much better 
results can be obtained by smelting to a matte and Bessemerizing the 
latter. The United Globe mines in the same district can advanta- 
geously furnish sulphur ores, the siliceous ores of the property going 
to the Douglas smelter, owned by the same interest. As soon as the 
amalgamation had taken place suitable ores from the Copper Queen 
‘mines had been shipped to the Old Dominion smelter and delivered at 
a cost varying from $1 to $3 per ton after taking into account the 
values of the copper contained, an arrangement which will cease when 
the company begins concentrating its own sulphides. Under the new 
management a new well-equipped shaft has been sunk on the Old 
Dominion, and a new smelter is being built, with three furnaces, 44 
inches by 180 inches, at the tuyeres. The matte is to be Bessemerized 
in a 2-stand plant. There is also being built a concentrator, with a 
capacity of 250 to 300 tons per day, which will be completed in 1904. 
In the meantime the company, which produced 7,479,721 pounds of 
copper in 1903, has reached during the spring of 1904 a production of 
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1,300,000 to 1,500,000 pounds per month by operating the old smelter, 
with two furnaces. It is estimated that with the new equipment a 
considerably larger output, approximately 2,000,000 pounds per month, 
will be maintained. 


UTAH. 


Utah has been the scene of great activity, the problem of treating 
the lead ores of the Bingham district in particular having been fully 
solved. Since 1900, when this development began seriously, the pro- 
duction has more than doubled, and a further increase is assured. 

The Utah Consolidated Mining Company, which has succeeded the 
Highland Boy Gold Mining Company, an English company, is the largest 
copper producer in Utah. During the year 1903 there were mined 
183,899 tons of sulphide ore, 6,276 tons of oxidized ore, and 81 tons of 
lead ore, a total of 190,256 tons, of which 6,390 tons were sold. The 
smelter at Murray treated 176,125 tons of sulphide ore and 6,015 tons 
of oxidized ore, an average of 482.5 tons per day of sulphide ore. The 
product was 13,023,633 pounds of bullion, which, when refined yielded 
12,715,693 pounds of fine copper, 198,811 ounces of silver, and 20,028 
ounces of gold, as compared with 11,840,431 pounds of copper, 160,915 
ounces of silver, and 19,078 ounces of gold in 1902. The company is 
increasing the capacity of the smelter by 40 per cent, so that it will 

‘enter the second half of 1904 with a productive capacity of 18,000,000 
pounds per annum. The company received from sales of copper, 
silver, and gold, $2,028,934, and expended for mining $338,524; for 
exportation and mine development, $6,263; for smelting and ore trans- 
portation, $515,202; and for refining charges, freight, and selling, 
$235,246. Taking into account miscellaneous and other outlays and a 
reduction in the stock of bullion on hand and of copper in process, 
there remained a profit of $1,038,637. 

The United States Mining Company works the Telegraph, Old Jor- 
dan, and Commercial mines at Bingham, and the Centennial, Eureka, 
and Tintic mines in the Tintic district, and has a smelting plant of four 
furnaces to which a fifth has been added, with a sixth to follow. In 
1903 the company produced about 8,500,000 pounds of copper, so that 
the output is likely to be considerably increased during the current 
year. The company has also begun the building of a lead-smelting 
plant. 

The Bingham Mining Company, which operates mines both in the 
Tintic and in the Bingham district, has considerably increased its 
operations during 1903 and early in 1904. The company has issued 
$1,000,000 of convertible 6 per cent bonds to pay for properties 
acquired, and to take up $300,000 of debenture bonds. The company 
has a smelting plant of four furnaces, which handled in 1903 at the rate 
of 13,500 tons, and with a fifth stack early in 1904 were smelting 20,000 
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tons per month, of which about 45 per cent was custom ore. The coin- 
pany has entered into contracts for the smelting of the copper concen- 
trates of the Utah Copper Company for seven and one-half years. It 
is estimated that a production of about 14,000,000 pounds per annum 
will be attained. 

The Tintic Mining and Development Company, in the neighborhood 
of the Highland Boy and Boston properties has been developing its 
Yampa mines, and during the year completed a smelting plant with a 
capacity of 250 tons per day, which it is estimated will produce from 
6,000,000 to 7,000,000 pounds of fine copper in the form of matte. 

The Utah Copper Company has been developing a large body of low- 
grade ore in the Bingham district and is completing a concentrating 
plant of 500 tons daily capacity. If the results are satisfactory, a very 
much larger plant is to be built. 

Similar ore is being treated by the Ohio Copper Company, which 
has acquired the Columbia mine. 

The Boston Consolidated Copper and Gold Mining Company, Limited, 
isa Bingham property which is shipping ore to the Bingham company’s 
smelter under a 2-year contract, which provides that there be fur- 
nished 200 tons per day of ore carrying not less than 3 per cent of 
copper. 

There is being developed on a very comprehensive scale the Cactus 
group of mines at Newhouse, near Frisco, in Beaver County, by the 
Newhouse Mines and Smelters, an undertaking carried out by Mr. 
Samuel Newhouse. The Frisco branch of the San Pedro, Los Angeles 
and Salt Lake Railroad is being extended to Newhouse, and contracts 
have been let for the first 800-ton unit of a concentrating plant, the 
property including the Wah-Wah springs, from which the water has 
been piped and which will furnish a supply for a very large plant. 
The ore is pyritie, easily concentrated, and contains about 5 per cent. 
in copper, and some silver and gold. A contract has been closed with 
the American Smelting and Refining Company for smelting the product 
for a series of years. 

The Majestic Mining and Smelting Company, which operates mines 
in the vicinity of Milford, built a smelter at Lewisville which produced 
a small quantity of matte during a trial run. The company has been 
in financial difficulties, and the plant is now idle. 

A little more than 1,500,000 pounds of copper was made in 1903 by 
the Utah and Eastern Copper Company, with mines and smelting works 
in Washington County. It is expected that a larger production will 
be attained during 1904. 

As a smelter of custom ores the Utah plant of the American Smelt- 
ing and Refining Company is an important factor in the utilization of 
its copper resources. 
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CALIFORNIA. 


Owing chiefly to the decline in the production of the Mountain Cop- 
per Company the output of copper from California has shown a fur- 
ther decline. Because of a fire and labor troubles, the Mountain 
Company made only 13,189,714 pounds of copper as compared with 
19,500,000 in 1902. During 1903 the Keswick smelting works smelted 
124,678 tons of ore, 118,973 tons being mined in that year. The 
Bully Hill Company, also in Shasta County, yielded a little over 
2,300,000 pounds. The Balaklala in the same district is developing 
its mines and is about to build a smelting plant. The Trinity has not 
yet made plans for work on a large scale. The Great Western Gold 
Company, another Shasta County property, has completed a smelting 
works. The Fresno Copper Company is an English Company which 
has just ordered a large smelting and bessemerizing plant. At Campo 
Seco the Penn Mining Company has been producing matte in 1903 
containing 2,210,000 pounds of copper. Besides this only small 
quantities of cement copper have been marketed by several of the 
old mines. | 


TENNESSEE AND THE SOUTH. 


The Tennessee Copper Company is forging ahead, having in 1903 
produced 10,690,389 pounds of fine copper, as compared with 8,103,534 
pounds in 1902. A third furnace and a new blowing engine were in 
course of construction, which according to the estimate of Mr. J. Parke 
Channing, the president, will carry the output to about 14,000,000 
pounds. It has been determined to increase the smelting capacity from 
300,000 tons per annum to 600,000 tons by enlarging the smelter from 
three to six furnaces. The production of ore could be made by operat- 
ing the mines double shift. The new construction will extend over 
eighteen months, so that the enlarged output will not come into play 
until well into 1905. The company is carrying out the plan of smelt- 
ing unroasted or green ore, which will not only reduce the operating 
costs but will increase the extraction, and will make a net saving of not 
less than 1 cent per pound on the copper. 

Mr. Randolph Adams, the general manager, in his annual report, 
states that there were raised and shipped from the Polk County mine 
15,153 tons, from the Burra Burra 120,046 tons, and from the London 
92,966 tons, & total of 287,465 tons, the ore reserves standing at the 
end of the year at 2,775,000 tons, an increase of 725,000 tons during the 
year. The charge smelted during the year consisted of 248,067 tons 
of roasted ore, the equivalent of 275,630 tons of green ore; 8,359 tons 
of siliceous ore, 213 tons of green ore, 25,336 tons of converter slag, 
2,282 tons of blast-furnace by-products, 27,232 tons of quartz flux, and 
5,977 tons of matte resmelted—a total of 317,466 tons, which required 
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the consumption of 39,606 tons of coke. The production amounted 
to 1,922,772 pounds of fine copper in Bessemer pig, 5,736,117 pounds 
of refined copper, and 31,500 pounds suspended in refining, the yield 
calculated on the green ore being 37,615 pounds per ton of ore. 

The detailed operating costs, free on board Tennessee, are as follows: 


Operating costa of Tennessee copper ore, free on board. 


| Cost. 


Item. Per ton of |Per pound 
ore. of copper. 
Cents, 

Mine development. cri ii AE | $0. 1343 0. 36 
Mining. hoisting, CUE Aid cee A ewes sc ode EGRE a a UE es . 6696 1.78 
Crushing and BOrllTig. cs coscnul ccc ce a REN RM | 761 20 
ob nde ————————Á——Á——Á dwees 145 38 
ROAS gos sasda naa aa sve E xg e e e wes ede veuve . 3300 .88 
Credit to ore in process in roast yards. .... 0... ee eee cee eee eee e eens . 0442 .12 
Blast rA CE e I 1. 1437 3. 04 
Engineering and laboratory.................cclcee cesse sees rsen i . 0324 . 09 
CENA Li E ELA E E dedo . 1443 .38 
Converting 2 edosLuececond oe 2692 | 72 
Cost of fine copper in A A GERNE S S a Ex 2.9892 ! 7.95 
O A sek eeu he de edges de howe stead ded aa a ee . 0971 . 25 
Cost of fine copper Rs oi A PN 3. 0863 8.20 


The treasurer, Mr. J. H. Susmann, reports that sales were made of 
3,023,544 pounds of pig copper, at an average selling price of 12.17 
cents, the approximate cost being 7.95 cents at works, 0.66 cent for 
freights, insurance, and selling expenses, and 0.30 cent for taxes, 
legal, and administrative expenses, a total of 8.91 cents. The sales of 
refined copper were 9,655,545 pounds, at an average price of 12.98 
cents, the approximate costs being 8.20 cents at works and 0.96 cent 
as above for other costs, a total of 9.16 cents. There were inveritoried 
at the beginning of the year 2,450,077 pounds of copper, and at the 
end the stock at works and on dock was 912,354 pounds. 

The profit and loss account shows profits aggregating $500,419.52, 
which includes $74,326.57 for royalties on iron ore mined, tolls on 
converting outside copper matte, and on merchandise, while the 
expenditures include $7,500 to bond-issue account, $25,000 interest 
on $500,000 bonds, and $50,854.52 for depreciation. The sum of 
$61,785.74 was expended on construction. Two dividends aggregat- 
ing $437,500 were paid. The capital stock is $5,000,000, of which 
$625,000 is in the treasury. 

The second producer in Tennessee is the Ducktown Sulphur, Copper 
and Iron Company (Limited), with a production of about 3,000,000 
pounds. Mr. W. H. Freeland, the general manager, reports that 
prior to August, 1902, the company roasted all its ore in open heaps 
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before smelting. As the result of successful experiments in the smelt- 
ing of green ore, roasting was abolished and the mines were shut down 
until the large stock of ore in the roast yards was exhausted in Sep- 
tember, 1903, when mining operations were resumed. Since then the 
ore has been smelted without preliminary roasting. The practice con- 
sists of two operations, viz, the smelting of the green ore to a low- 
grade matte, carrying in the neighborhood of 20 per cent of copper, 
followed by a second smelting or concentration of the first product to 
a 50 per cent matte. In tne first operation 3 per cent of coke is at 
present used in the charge, but it is expected that even tbis small 
amount will be dispensed with in the future. The second operation 
consumes a quantity of coke equivalent to 1 per cent of the original 
ore. Early in the current year a daily tonnage of over 400 tons of 
ore was being treated in this manner, which indicates an annual output 
of about 4,500,000 pounds of copper. 


ALASKA. 


Through shipments of ore to Pacific coast smelters, and to the Tacoma 
Smelting Company in particular, Alaska has for the first time entered 
the ranks of producers with the prospect that important additions to 
the output will be made during the current year, when several local 
smelting plants will render more extensive operations possible. The 
greatest progress has been made with the opening up of the deposits 
on Prince of Wales Island. The Alaska Copper Company, of Copper- 
mount, shipped some rich ore in 1903 and is building a smelting plant. 
A 400-ton plant is under erection also for the Brown-Alaska Copper 
Company. 

WYOMING. 


There has been only a moderate amount of copper produced in 
Wyoming, the bulk of it coming from the Encampment district, in 
southern Wyoming. The principal interest is the North American 
Copper Company, which owns the Ferris-Haggerty mine and the 16- 
mile aerial tramway from that mine to the Encampment smelter. A 
good deal of underground work has been done, and the smelter has 
been enlarged to a capacity of 500 tons per day and a converting plant 
has been added, so that the current year will witness a considerable 
increase in the output. A considerable number of other mines in the 
district are being developed. The Rambler Mining and Smelting 
Company has shipped a small quantity of matte, but was closed down 
at the end of the year. 

. IDAHO. 


A small quantity of copper was produced during 1903, during a 
brief period of operation of the smelting plant of the White Knob 
Copper Company at Mackay. The company will probably produce 
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more regularly in 1904. At Mineral City the Ladd Metals Company 
has erected a furnace and has shipped some matte. Small quantities 
of Idaho ores reach some of the larger smelting works. 


CANADA. 


According to official returns, the production of Canada amounted in 
1903 to 43,281,158 pounds of copper, valued at $5,728,261. The sta- 
tistics of the Minister of Mines of British Columbia show a production 
in 1903 of 34,359,921 pounds as compared with 29,636,057 pounds in 
1902. The Bureau of Mines of Ontario reports a production, during 
1903, of 10,662,000 pounds, the greater part thereof being obtained 
as an incidental product in working the Sudbury nickel deposits. 

The most important copper-producing section in British Columbia 
is the Boundary district, which produced, approximately, 625,000 tons 
of ore in 1903, the greater part of which was smelted in the local 
plants of the Granby Consolidated Mining, Smelting, and Power 
Company at Grund Forks, the British Columbia Copper Company, 
and the Montreal and Boston Company. All of them work large 
bodies of low grade ores, carrying some silver and gold. The largest 
of them is the Granby Company, which increased its smelting plant in 
1903 to 6 furnaces with a capacity of 2,100 tons of ore per day, and is 
now working on the plans for an addition of 8 furnaces, which will 
bring the capacity up to 4,800 tons per day. The company has com- 
pleted a Bessemer plant and has introduced the use of the steam shovel 
in its mining operations. It is estimated that when the proposed 
enlargements are completed the plant will produce 4,000,000 pounds 
per month. 

The Montreal and Boston Copper Company has been consolidated 
with the Dominion Copper Company, the Morrison Mines (Limited), 
the Athalstan or Jackpot Gold Mining Company, and a three-quarters 
interest in the Emma mine, the new company being known as the 
Montreal and Boston Consolidated Mining and Smelting Company. 
The company proposes to increase the smelting capacity to about 1,200 
tons per day, and to add a converter plant. The last annual report of 
the Montreal and Boston Company for 1903 shows that there were 
smelted during the year 112,246 tons of ore, producing 2,551,142 
pounds of copper, 7,705 ounces of gold, and 58,725 ounces of silver, 
for which there was received, in the form of matte, $403,602. The 
smelting plant ran only intermittently, owing to shortage of coke dur- 
ing the spring and early summer. The cost, including purchases of 
ore, were $453,882. 

The British Columbia Copper Company, which controls the Mother- 
lode mine, produced close upon 4,000,000 pounds of copper, 50,000 
ounces of silver, and 13,500 ounces of gold during 1903. The smelt- 
ing plant is to be enlarged, and a converting plant is to beadded. The 
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works are to be operated by electricity from the power plant of the 
Cascade Water Power and Light Company, at Cascade, on the Kettle 
River. 

The Rossland district hasincreased its product, the shipments having 
been about 377,000 tons of ore. The greater part of this ore is treated 
ut the Le Roi smelting works at Northport, Washington, while the 
Trail smelters handle the bulk of the remainder. The siliceous ores of 
the district are being successfully concentrated in mills built and build- 
ing which employ the Elmore process. The Velvet Mine (Limited) 
is erecting a pyritic smelter. 

As indicating the character of the ores, it may be noted that the 
Le Roi Mining Company mined and shipped to the Northport smelter 
155,765 tons of dry ore, which carried 1.526 per cent of copper, 0.709 
ounce silver, and 0.373 ounce gold. 

In the coast district development has been favored by the operation 
of the Crofton smelter of the Northwestern Smelting and Refining 
Company, at Crofton, Vancouver Island, and of the Tyee Copper Com- 
pany (Limited) at Ladysmith. The annual report of the latter com- 
pany for the fiscal year ending April 30, 1904, shows that there were 
mined 48,624 tons of ore ata cost of $2.21 per ton. The smelting plant 
handled, besides, 7,126 tons of custom ore, and 1,176 tons of ore from 
stock. There were produced 5,554 tons of matte, containing 4,446,987 
pounds of fine copper, 143,303 ounces of silver, and 8,778 ounces of 
gold, the total value, less refining charges, being $678,837. The ore 
yielded 3.96 per cent of copper, 2.55 ounces of silver, and 0.156 ounce 
gold. The total receipts were £128,632, and the expenses were £103,- 
242, including £45,954.for mine expenses and £39,886 for smelter 
expenses. The profits for the year were £25,390 on a capital of 
£180,000. 

MEXICO. 


The oldest of the larger copper enterprises in Mexico is the Boleo 
Company, operating in the Santa Rosalia district in Lower California. 
It is known as a Rothsehild enterprise, and its stock is held in France. 
During 1903 the company mined 230,490 tons of ore, which yielded 
10,480 metric tons of copper, the average yield being 4.56 per cent. 
The net profits were 5,829,449 francs, of which 2,500,008 francs were 
paid out in dividends to stockholders, and 460,002 francs were paid on 
founders’ shares. 

The Boleo Company is interested in the Inguaran Company, another 
Mexican copper enterprise under Rothschild management. Itis a low- 
grade proposition in the State of Michoacan, which has been prospected 
for a number of years, and which it is now proposed to develop fully. 

The Greene Consolidated Copper Company, of Cananea, has con- 
tinued its exceedingly rapid development, having produced during the 
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calendar year 1903 about 45,000,000 pounds of copper. During the 
year 1904, however, the company has been producing at a rate of over 
5,000,000 pounds per month, and there has been a further develop- 
ment of its capacity. An eighth furnace has been completed, a sixth 
stand of converters has been installed, and a very large new concen- 
trating plant has been added. 

The Moctezuma Company, at Nacosari, Sonora, produced in 1903 
about 8,900,000 pounds of copper. Its ore will, upon the completion 
of the Douglas smelter, go to that plant for reduction. 

In southern Mexico the most important producer is the Teziutlan 
Copper Company, in the State of Puebla. The plant consists of two 
Herreshoff furnaces, the matte being bessemerized. The production 
is about 400 tons of copper monthly. 


CUBA. 


The famous old El Cobre mines near Santiago are being developed 
by an American company, which has been unwatering the old work- 
ings and is now building a smelting plant at Punta Sal, on Santiago 
Harbor, 9 miles from the mines. 


GERMANY. 


The only great copper producer in Germany is the Mansfelder 
Kupferschieferbauende Gewerkschaft, whose cost of production is 
such that the profits and losses alternate as the prices of copper 
and of silver rise or fall. In 1903 there were mined 686,838 tons 
of cupriferous slate, at a cost of 28.09 marks per ton. The four 
smelting plants handled 685,880 tons of ore, and 474 tons of sandy 
ore were added in the matte smelting, so that the total was 686,354 
tons. The total production of copper was 19,258 metric tons, an 
increase of 509 tons over 1902. This included 17,266 tons of refined 
copper, 1,883 tons of electrolytic, and 109 tons of refined obtained 
from foreign products. The desilverizing plant yielded 97,358 kilo- 
grams of fine silver. There were also made 20,785 tons of chamber 
acid. The average price obtained for refined copper in 1903 was 
122.81 marks, as compared with 112.57 marks in 1902. The total 
receipts for 1903 were 30,900,828 marks, as compared with 29,044,079 
marks in 1902. The expenditures were 29,117,745 marks and 
29,634,971 marks, respectively, so that there was a surplus of 
1,723,083 marks in 1903, as compared with a loss of 590,908 marks 
in 1902, The corporation carries on a number of other operations, 
which carried the total profit in 1903 to 6,037,853 marks, as compared 
with 108,110 marks in 1909. 
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SPAIN AND PORTUGAL. 


The mines of the Peninsula are not showing any notable growth, but 
they continue to be an important factor in the copper trade of the 
world. : 

The Rio Tinto Company (Limited) produced, in 1903, 35,310 long 
tons of copper, 21,565 tons being refined copper and 14,245 tons being 
metal in pyrites shipped. The sales for the year were 36,361 long 
tons, consisting of 22,208 tons of refined copper, 1,484 tons in sul- 
phate, and 12,669 tons in pyrites. There were mined for shipment, 
during 1903, 688,919 tons, as compared with 627,967 tons in 1902, and 
there were mined for local treatment 1,229,619 tons in 1903 and 
1,237,322 tons in 1902. The average content of. copper, however, 
declined from 2.517 per cent in 1902 to 2.390 per cent in 1903. The 
actual shipments were 667,748 tons of pyrites and 118,171 tons of sul- 
phur ore. Of the pyrites shipped, the United States took 163,245 
tons. The net profit on the sale of produce was £1,648,110, and there 
were received from interest and rents £43,613. There were paid in 
dividends £1,214,688. 

The Tharsis Sulphur and Copper Company shipped, in 1903, 4,548 
long tons of precipitate and 421,226 tons of pyrites. The net profit 
for the year was £218,960. 

The mines of the company are approaching exhaustion and the efforts 
to acquire other profitable copper properties have not been successful 
thus far. Mines in Norway, purchased some time since, did not come 
up to expectations and have been disposed of. 

Mason and Barry (Limited), who work the San Domingos mines in 
Portugal, had a fairly prosperous year, making a profit of £85,056. 
The copper production of the company is decreasing. 

Among the more recent Spanish pyrites mines are the Pena Copper 
Mines (Limited), which are just beginning to produce. In 1903 the 
output was 179,160 tons of ore, of which 155,887 tons were put down on 
the heaps for leaching, the balance being reserved for export without 
treatment. There are now on the heaps 433,623 tons, from which 
there were produced, in 1902, 624 tons tine copper in precipitate, and 
in 1903, 924 tons. The average contents of the ore mined in 1902 was 
47.24 per cent of sulphur and 1.36 per cent of copper, the percentages 
in 1903 being, respectively, 46.11 per cent and 1.25 per cent. The 
net profit in 1903 was £21,599. 


THE WORLD'S PRODUCTION. 


Messrs. Henry R. Merton & Co., of London, have compiled the fol- 
lowing statement of the world’s production, the figures being moditied 
by this office where official statistics are available. 
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The copper production of the world, 1896-1905. 


[Long tons.] 
Country. 1896. 1897. 1898, 1899, 1900. | 1901. 1902. | 1903. 
EUROPE. 
Great Britain................ 555 555 640 635 777 532 480 « 500 
Spain and Portugal: 

Rio Tinto....... Pe 84, 501 33,923 | 33,705 | 34,370 | 35,732 | 35,348 | 34, 480 35, 810 

Tharsis 12,000 ¡a 11,000 |a 11,150 9, 448 7, 965 7,427 6,710, 6,320 

Mason and Barry........ 23,900 : 24,300 3, 600 3, 600 3, 460 3, 729 3, 330 2, 430 

A AAA 1,025 810 800 1, 200 1, 460 1, 292 1,515 1,105 

Tinto and Santa Rosa ... 3. 400 500 815 1,000 1, 580 1, 640 1, 285 | 1,430 

Other mines............. | | 2,550 | 2,305| 2,550 | 2,676 | 4,185 | 2,440! 2,645 
Germany: 

Mansfeld ................ 18,265 | 17,960 | 18,045 | 20,785 | 18,390 | 18,780 | 18,750 | 18,975 

Other German........... 1,800 2,185 2,040 2,075 2, 020 2,940 2, 855 2, 230 
A 1,065 | 1,210' 1,110 915 | s65; 1,015 | 1,027 | 105 
Hungary ..cooccccooccnnncoo. 205 | 445 430 590 ! 490 | 335 | 485 330 
Sweden... ul ee Et EDes 500 545 450 520 450 320 455 455 
NOT WAY ..ocooccoconcoooccooo. 2,500 ' 8,450 | 3,615! 3,610 | 3,935] 3,875 | 4, 565 5, 915 
liim m 3, 400 3, 480 2, 965 3,032, 2,797 | a 3, 000 3, 370 3, 100 
RU D — nas 5, 832 6, 911 7,291 7,933 7,893 6, 263 8,675 10, 320 
DUPE 15 ERE 97 470 | 920 520 | 980 | 1,100 1, 400 

TOA METER 88,948 | 90,829 | 89,461 | 93,383 | 91,039 | 91,341 | 91,552 | 94,020 
NORTH AMERICA AAA AA E xd E E E ] 
United States................ 205, 384 | 220,571 | 235,050 | 253,870 | 270,588 | 268,782 | 294, 423 | 311,627 
Canada rita iras 4,190 5, 938 8, 010 6,731 8,446 | 18,496 | 17,486 | 19, 321 
Newfoundland .............. 1, 800 1, 800 2,100 2,700 2,700 2, 336 2, 586 2,710 
Mexico: | 
ir) EUH 9,910 | 10,170 | 9,435 | 10,335 | 11,050 10,795 | 10,785 , 10,480 
Other Mexican .......... 1,210 | 44,200 | 47,000 | a9,000 |«11,000 | 19, 635 ¡430,000 | a 40, 000 
Total isis 222,524 | 242,679 | 261,625 | 282, 036 | 303, 784 | 320, 044 | 355,280 | 384, 138 
SOUTH AMERICA. LE ae E JURE EM cM 
ol set ————— 23,500 | 21,900 | 24,850 | 25,000 | 25,700 | 30,780 | 28,930 30, 930 
Bolivia: 

Coroeoro................. 2, 000 2, 200 2, 050 2, 500 2,100 | «2,000 | 42,000 | «2,000 
Peru. e viewed. d dedo de 7 1, 000 3, 041) 5,165 8, 220 9,520 7,850 7,800 
Argentina .................-. 100 200 125 65 75 720 240 135 

Total cosita card 26,340 | 25,300 | 30,065 | 32,730 | 36,095 40, 865 

AFRICA. a == dor A ESOS 

AIBIOPW oy le A OS[evse es F5 A NA ceded O eX CERO saa 
Cape of Good Hope: 

Cape Company .......... 5, 470 5, 290 4, 660 4, 140 4, 420 5,072 2, 730 4, 630 

Namaqua Company ..... | 1,980 | 2,100| 2,40 | 2,350] 2300| 2,400 1,700 600 

EA ————— ———— ————— A € — c, P ——Á oe cya, Sane E 

TOU c rr ERIS l 7,450 7,440 7,110 6, 490 6,720 |, 7,472 4, 450 5, 230 

| AAA RES TM ciu iy! "E = 

ASIA 
A rm du EN EE oe 21,000 | 23,000 | 25,175 | 27,560 | 28,121 | 27,475 | 29,775 31, 360 
AUSTRALASIA. c c IQ E 3 e M 

New Soutb Wales............ 4, 467 6, 922 5, 743 5,394 | @5, 500 6, 802 8,795 | @8, 000 

South Australia ............. 4,877 4,705 5,000 | a6,500 | as, 386 6,770 6,847 | «7,000 

Tasmania ................... 1, 928 4,956 5,200 | 19,000 |a 10,000 («12,000 ! 19,650 | 49,402 

Queensland. A O serene eene eje en 384} 3,061 | 3,78 4,916 

AE PA E CA AAA A cie wise zz d — A M 

Tola 11,272 | 16,583 | 15,943 | 20,894 | 21,270 | 28,633 | 29,076 | 29, 468 


a Estimated, 
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IMPORTS. 


In former volumes of Mineral Resources tables have been published 
showing the imports from 1867 to 1894, inclusive, of fine copper con- 
tained in ores. From 1895 to 1903 only the gross weight of the ore 
and of the regulus (matte) are given. These are presented in the fol- 
lowing table: 


Copper ore and regulus or matte imported and entered for consumption in the United States, 
1895-1903. 


i Ore. Matte. 
Y ear ending December 31— ————————_== mC Total value. 
Quantity. Value. Quantity. Value. 
Pounds. Pounds. 
TSO sacs outer E eue comets | 8,921,920 $213,689 ; — 3,104,640 $125, 853 $339, 542 
A poxdeR E addu RN ERR d 2, 620, 800 126, 580 8, 427, 200 210, 725 337, 305 
1850] 0 d tees eee Rau RR UE |. 43.919, 680 683, 497 ` 2,974,720 226, 704 910, 201 
D ÓÓ 107, 253, 440 565, 245 | 1, 583, 680 92, 135 657, 380 
O P | 120,934,616 1, 141, 180 7, 763, 885 784, 232 1, 925, 412 
¡AAA obit tues ae 109, 123, $40 2, 164, 386 27,534, 080 2, 966, 449 5, 130, 835 
ii ME | 131,790, 400 3,084,306 1 75,913,000 | 11,310,357 | 14,394,663 
1909. 2: 5 A RS Neu .. 834,010, 800 1, 706, 245 52.978, 240 | 6,215, 396 7,921, 641 
TOG T —— . 607, 107, 360 1,357,245 — 30,461,760] — 1,932,526 | 3, 289, 771 


The fine copper content of the copper ore and matte imported has 
always been a difficult matter to estimate, since it varies from very low- 
«rade ores to high-grade mattes. The country from which the mate- 
rial has been imported, and the valuation, has always served as a guide, 
but the chief reliance has been the reports of smelters and refiners in 
this country of the copper content of the material handled by them. 
The greater part of the tonnage from British North America is ore, 
including as it does the Le Roi ores smelted at Northport, Wash., the 
custom ores treated at the Tacoma and other smelters, and the copper 
content of the Ontario mines going to Atlantic tide-water works. 
Besides this there are the nickel-copper mattes of the Sudbury district, 
the copper content of which is reported to this office. 

The imports of oreand of matte are shown in the following table for 
the calendar years 1901, 1902, and 1903: 


Imports of copper ore and matte, hy countries, in the calendar years 1901, 1902, and 1903. 


D 1901. 1902. 1903. 

Country. a LS KNEE E 

Quantity. | Value. Quantity. ! Value. | Quantity. j Value. 

Long tona. d Long tons, Lang tona, ' 

Germány esir esos eve ue ps ES 153 45, 219 | 169 $43, 232 175 | $47. 583 
United Kingdom ............ 1,011 53, 495 4,990 , 139,281 ' 686 101, 396 
British North America ...... 29, 641 | 3,059,815 | 151,737 | 2,518,616 | 243,918 1, 758, 013 
MEXICO aut y exea 30, 460 9,378,197 — 22.264. — 6.127, SH 39,261 1,254, 305 
South America .............. 8,470 | 2, 130, 505 | 354 62, 463 77 2,565 
All other countries .......... 303 25,611 | 1 uu 791 10, 207 
Total Lonas shee: 96.007 14,692, Ho 151,566 — 5,695, 780 | 24,911 3, 177,232 
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Since July, 1903. the Bureau of Statistics has collected figures show- 
ing the fine copper content of this material. The following table 
presents the figures for the six months ending December 31, 1903: 


Imports of copper ore, matte, and. regulus into the United States for sic months ending 
December 31, 1903. 


| July. | August, | September. October. 
OPERE CDM ee ed NO ELM 
Country. : a : : : 
. Quanti- ? . | Quanti- : Quanti- ona | Quanti- | q» ] 
NS. Value, ! jos Value. "iem Value. tios Value. 
United Kingdom: | | | 
Long tons......... TNI: Eros : 306 lei, 780 Murias boo enn zu 
Pounds ........... lada | 287,954 | l na x E chr | 
Germany: | | | | | 
Long tons......... | 10 | > | Mr f 31 l eian | 
$2,059 E — ese seas BUR os Rae een cn 
Pounds ........... 17,076 || penc | 51,930 pe { p | 
British North America: 
Long tons......... "18996 ] { 22,776 {88,664 | f 20,955 |] 
95, 389 125, 182 y . 111598, 331 110, 698 
Pounds .........-- 1,035,555 | °° 1, 294, 450 l2,561,835 !| ^ 11,041,671 [° i 
Mexico: | 
Long tons......... 5, 919 u es | 2,457 | E f 323 1952 | 2,512 à 
, » PE H , 2i ' E T 
Pounds .........2- 1451,94 [OO [| 702,760 || | 3,516 | ' 656,152 
Cuba: 1 | | 
Long tons......... eet tnr | EET 84 | a E A 
Pounds. eremita ea | NN l um 9,040 | liess n[ SP re 
South America: | | 
r 9 
Long tons......... cre | NR f 2 | aik asta | NEN 
Pounds ........... Nic | il 7,346 || l idisse Mo 00 dern 
Total: | 
Long tons......... 24. 955 |] —À f 25, 560 f 36, 102 | 23,397 | 
275, 31 E 206, 50 357 94, 9t" 
Pounds ........26- 2,504,625 || "^ 2, 292,319 [0 l de, 765, 621 ie i Med | pidió: 
| November. December. Total, six mónths. 
Country. EUR REUS ee ge — — -———————————— 
Quantities, | Value. Quantities, Value. | Quantities. Value. 
as - -— — ex 2 Es <i TET ——————— e ERE Ly c C E ER E E o —————— 
United Kingdom: | | 
Long tons......... Desésenesedecsitt... | ewaassu oer ies 306 | 
Pounds ........... rial cia Tg. eee Y | — — | Sad | 287,954 | deudas 
“rermany: 
Long tons......... O 1 l 12 
PEA D E E $350 , 
Potes esas xeu eost | | 2.205 || | 74,211 | "ane 
British North America: | 
Long tons......... 16,791 il 27, 643 142,729 l 
$144,564 4 . : 122, 957 ! i 760, 12 
Pounds ........... 1,373, 379 || | 1.552, | i | 8,858,908 | des 
Mexico: i 
Long tons......... 3,383 5, 156 | f 19,810 l 
96, 976 T, 2X E, STH 
Pounds o... 746,551 id | 1,685,957 || 152295 a ger sao [MOR REO 
Cuba: | | 
Long tons......... "OUI. 14 o id (Presenter 785 
PNE ‘ 8,475 ula oat ual 8,979 
Pounds ........... 212,848 |? a ccs. s | 217, 888 || 
South America: 
Long tons......... 7 49 l TT 
1,314 : , 865 
Pounds ........... 8,355 | $ 1 6, 330 j s | 22.031 | A56 
Total: | | | 
Long tons......... 20, 82 32.849 | 163, 745 
251,329 21,178 ; : 70€ 
Pounds ........... 2, 341, 433 | ' | 3, 246, 501 || ee { 14, 848, 522 | "A 
! : ] 


NOTE.—The pounds given in this table are the estimated copper content of the ore, etc. 
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A study of these returns and of the reports from smelters and 
refiners justifies the estimate of 32,000,000 pounds for the fine copper 
content of the ore and matte imported during 1903. 

The growth of the Bessemerizing plants at the smelting centers 
tends to restrict more and more the shipment of matte, so that foreign 
copper reaches us more and more in the form of converter bars, which 
appear with ingots in the import returns. This source of uncertainty 
in the international movement of copper material tends, therefore, to 
disappear. 

The sources of the imports of copper in the form of pigs, bars, old 
material, etc., are shown in the following table for the calendar years 
1901, 1902, and 1903: 


Imports of copper pigs, bars, ingots, plates, old and other »umanufactured, in the calendar 
years 1901, 1902, and 1903. 


| 1601. 1902. 1933. 
Country. a ie als A GN AMERO a m E pese ccc 
| Quantity. ! value. Quantity. Value. Quantity. Value. 
TTE ees a nes O Re a Se (al 
| Pounds, : Pounds, Pounds, 
AAA | 1,0.2, 175 $159,311 813,523 $105, 51^ ], 426, 279 €211,297 
Germany ....oonooo...... 3,117,951 | 237,409 | 1,2 5,351 169,202 | 1, 600, 766 215, 000 
United Kingdom ........ 13,535,609 | 7,539,801 | 27,762. 38 | 4,003,006 | 18,788,558 2,094,101 
British North America... 953, 5076 100, 460 3*6, 361 40,373 | 15, 923, 760 : 1, 840, 604 
CUA Pe 1, 013, 460 25,255» | 801,016 82, 421 | 467,832 ' 50, 687 
Other West Indies........ 390, 205 43,035 | 190, 972 45, 397 317, 112 31,555 
MEXICO suede us 25,024, 376 3, 215, 564 68, 565, 175 8, 245. 926 | 89, 361, 100 | 10, 978, 497 
BEG e em erac car. 204, 850 33, 185 2, 643, 913 316,662 | — 3, 604,643 | 122, 756 
All other countries....... 211,115 27, 563 690, 416 71,197 4,717,945 | 511,348 
Toti e vive 73,826,410 | 11,812, 216 | 103, 129, 568 | 18,051, 159 136,707, 905 | 17,262,148 


A considerable part of the imports from the United Kingdom is 
blister copper originating in other countries, notably the Australian 
colonies, which comes to this country for refining. The Mexican cop- 
per is almost entirely in the form of converter bars, some American 
matte going to Mexican works for conversion to be returned to this 
country for refining. 
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Copper imported and entered for consumption in the United States, 1890-1908. 


Bars, ingots, and pigs. 
Year ending December 31— 


| 
| 
| 


Quantity. | Value. 

Pounds, 
IBOU ete suet aol eee te 5, 189 $859 
VOD TE EET 2,556 . 389 
PROP RR 22,097 2, 588 : 
pul exe LL T 554, 348 | 58, 480 | 
TS) As tome PME REOS 606, 415 | 42, 688 
LU seers A et bao aeaeeee 7,979,322 ' 726,347 
IN REN 9,074,379 . 750, 976 
PROG Sacchi ee lou aioe eh Maar 12,646,552 ' 1,142,526 
ROR RD MERC 85, 892,914 | 3,091, 641 
A X 64, 282, 583 - 9,350, 582 
1000. ur ick koe verre elon ¿-| 62,404,489 , 9,931,059 
A sra ea 71,001,713 | 11,478, 422 
a en eus ert 112,420, 253 | 12,615, 703 
| — MÀ 132, 762, 334 | 16, 784, 082 


Old, fit only for re- 


manufacture. 
Quantity. | Value. 
Pounds, 
284, 789 $26, 473 
134, 407 9, 685 
71, 485 6,114 
59, 375 6, 915 
160, 592 15, 726 
1, 336, 901 109, 340 
2, 422, 554 196, 419 
1, 780, 390 158, 829 
1, 986, 133 168, 405 
6,678, 145 758, 010 
3, 354, 756 373, 957 
2, R18, 757 325, 859 
2,119,081 219, 267 
3, 285,597 339, 514 


Plates rolled, | 
sheets, pipes, et 
Year ending December 31— ccelis, pipes, etc. DRM LU 


Quantity. ! I LE 
Pounds. 
 —Á—X | 4,209 | $917 
LOU) e ————— es 122,219 . 23, 291 
180 UiolA eS T 1,788 600 
VOUS ecard castes tsa Petes calor 7,056 | 1,065 | 
i0 PH 12,681 1,521 
oc "c 27,156 | 2, 556 | 
TU MERE | 34,481 | 4, 834 
A rev ded us 3,116 430 
TAUR e a wie’ | 11,793 2,193 
DR A II E EE 827 ' 331 
OOO ak occa te oo eee a eed 5,821 3,416 
A O 19, 248 6, 761 
TIO ts di 83, 798 22, 039 
A ede aed tes ES 34, 973 17,899 


ie athing metal, in 
part copper. 


Quantity. | V 


Pounds, 

37, 458 
225, 186 
417, 134 
1,670 

8, 422 
5, 698 
3, 153 
15, 242 
b, 801 
13, 763 
22,783 
5, 237 
3.912 
3,071 


Value: 


£1, 467 
29,112 
51, 350 
167 

1, 470 


Old, taken from bot- 


toms of American 
ships abroad. 
Quantity. Value. 
Pounds 
ww cm Ead $6, 326 
ORATIONE 1, 143 
Manufac- 
© tures not 
: otherwise 
specified, ¡Total value, 
Value. 
24,752 $57, 168 
12, 926 75, 403 
49, 764 | 110, 446 
16,166 : 89, 149 
3,851 , 66, 699 
13, 166 | 851, R28 
20, 953 | 973, 485 
30,729 1,334, 443 
20,071 3, 285, R89 
13,629 10, 128, 862 
8, 145 10, 318, H4 
8,610 | 11,820,459 
6,521 | 12,864,021 
10,335 17, 152, 208 
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EXPORTS. 


The exports of copper in different forms have been printed in former 
volumes of Mineral Resources for the period beginning June 30, 1863. 
Below, the figures are submitted from 1890: 


Copper and copper ore of domestic production exported from the United States, 1890-1903, 
[Cwts. are long hundredweights of 112 pounds.] 


Pigs, bars, sheets, and old. 


Ore and matte. Valne of 
Year ending De- (AR = manuíne- , 
CETIDEE Ee: Quantity. | Value. Quantity. | Value. du TOUS 
| Corte. Pounds. 
1890. ....... cessus - 431,41] | $4,413,067 | — 10,971,899 | — $1,865,379 $139,919 | — 85,918,395 
1891.....- censes 672,120 | 6,565,620 | 69,279,024 | 8,844,904 293,619 | ^ 15,703,543 
1892.2. 9$ Rrrrwk 943, 040 6, 479, 758 30, 515, 736 3, 438, 048 245, 064. 10, 162,870 
PROS A etek ; 835, 040 4, 257, 123 138, 984, 128 14, 213, 378 - 464, 991 18, 935, 497 
1894... eee rre 87,040 440, 129 162, 393, 000 15, 321, 925 378, 040 16, 143, 094 
IO OE | 276, 480 1, 631, 251 121, 328, 390 12, 222, 769 1,084, 289 14, 938, 309 
pos Qu — 414, 265 2,393, 914 259, 223, 924 27, 822, 280 819, 017 31,035,211 
IBUT 2.2. oe ERES 181, 280 1, 199, 029 277, 255, 742 30, 597, G44 958, 379 32, 755, 053 
INON. Lil ue or RECS 186, 860 755, 443 291, 955, 905 33, 598, 869 1, 190, 939 35, 515,251 
IB90 A A 74,540 442, 868 246, 826, 331 41,190, 287 1,852, 199 43, 4*5, 654 
jV) oo oraret 200, 140 1, 332, 829 337, 973, 751 B5, 285, 047 2, 257, 563 68, 875, 439 
190) oe eee eek 219, 666 2, 536, 549 194, 249, 82% 31,692, 563 1, 842, 336 36, 071, 448 
1909. voi ee FUÉ 201, 992 1, 326,131 954, 668, 819 43, 392, 800 2, 092, 798 46, 811, 729 
1908. |i eacus e es 137,659 855, 867 310,729, 524 | 41,170, 059 2,339, 729 44,365, 165 


The destination of the exports of copper for a series of years is 


shown by the following table, the data having been furnished by the 
Bureau of Statistics: 


Exports of copper bars and ingots for 1898, 1899, 1900, 1901, 1902, and 1903, and coun- 
tries to which exported. 


[Pounds.] 

Country. 1898. 1899. 1900. 1901. 1902. 1903. 
United Kingdom ......' 88,443,870 | 50,675,819 | 63,622,145 | 36,819,100 | 88,972,029 | 47,140,717 
Belgium ............... 18,613,183 | 5,069,456 | 12,554,191 | 4,561, 405 8, 431, 560 4,207,720 
a A 53,909, 508 | 58,450,866 | 67,725,989 | 34,607,042 | 63,519,881 | 53,745,221 
Germany ..........-..- 42,891,345 | 49,285,139 | 67,348,818 | 37,487,180 | 56,604,753 | 71,130,077 
Netherlands........... ' 72,418,633 | 69,304,699 | 101,398,394 | 61,752,002 | 96,358,472 | 90,927,346 
Haly........ —— 3,733,672 | 3,449,565 | 5,550,283 | 5,045,775 9, 108, 904 7,774,016 
Russia ..oooooomoo...o.. | 7,340,276 | 2,689,610 | 5,050,423 | 2,889,270 ||. m | 10, 411,679 
Austria ...........-.-5. 7,478,730 | 6,354,287 | 11,258,115 | 8,616,961 Qu. || 516,516, 663 
Mexico ............ eee. 253, 975 285, 222 296, 084 217,437 251, 812 165, 253 
British North America. 1,523,505 985,525 | 1,616,778 | 1,232,577 2,811,835 2, 644, 831 
West Indies....¢....... 6, 143 5, 599 1,317 8. 032 Miss 
Other countries........ 343, 065 270,514 | 1,050,282 | 1,018,044 69, 764 63, 971 

Total ............ 291,955,905 | 246, 826,331 | 337,973, 751 | 194,219, 828 | 354, 668,849 310,729, 524 
a Other Europe, including Austria and Russia. b Other Europe. 
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The recovery of the export trade, which followed the collapse of 
the effort to hold prices up to a high level in 1901, is well shown in 
these figures. Practically all of the metal which goes to the Nether- 
lands is in transit to Germany, and a considerable part of the copper 
shipped to England finds lodgment ultimately in other countries. 

Besides the exports of copper shown in the above table, largely of 
domestic origin, some foreign copper is reexported directly. The 
Bureau of Statistics reports that there were exported of foreign cop- 
per in 1899, 2,550,149 pounds; in 1900, 1,281,782 pounds; in 1901, 
12,888,083 pounds; in 1902, 11,629,877 pounds; and in 1903, 2,093,103 
pounds. In addition, 14,446 long tons of foreign copper ore, matte, 
and regulus were exported in 1902, and 5,150 long tons in 1903. 

The following table shows the ports from which copper was exported: 


Domestic exports of ingots, bars, and old copper in 1898, 1899, 1900, 1901, 1902, and 
1908, by ports. 


[Pounds.] 
District. 1898, 1899, 1900. 

Baltimore MA dad 87, 027, 133 90, 786, 853 86, 264, 231 
Boston and Charlestown, Mass....................eeeeeeeeeA 439, 368 1,568, 197 1, 496, 387 
Newark; N: d AAA ces rues Resultado aeo erred 613, 190-1 eese deberse dedu E RD 
Newport News, Va ...............eeeeeeceeese esr 2, 638, 868 4, 085, 580 2, 016, 060 
NORIOlEk, Via a en loco aay 5, 249, 820 4,707,267 els 
NOW York; No a dabas 178, 400,314 | 134, 412, 540 230, 178, 643 
Philadelphia, PA........o.oooooconcnccccconccconccnccononooo: 68, 624 2, 733, 692 12, 468, 680 
New Orleans, La A A A Re | 15, 508, 831 7,459, 623 3, 937, 350 
Galveston, Tex, uocis eeu xe eben ode LEA ROS eens 444, 920 STO eocena ews 
Detroit, Michi aa cad 728, 689 320, 121 469, 819 
Huron, Mi tottus Seed Sess ds 118, 827 107, 562 149, 525 
Burlington, Vt essence cece AS o ES 410, 410 434, 340 678, 589 
Al other district eck dnte a PREU E TI dex 246, 921 206, 856 314, 527 

o A E P—— MÀ 291, 955, 905 | 246, 826, 331 337, 978, 751 

District. 1901. 1902. oat 1903. 

Baltimore, Md ............... A wiekese E E 54,377,355 | 103,607, 256 88, 296, 071 
Boston and Charlestown, Mass.....................-.. eee 27,917 426, 069 512, 053 
Newport News, V&... ccuaioeeadoe a oes ss 1,568, 567 5,070, 026 1, 969, 177 
IS A A 595, 339 1,771,993 
New York, N. Y........... ———————— — 133, 540,150 | 236, 622,515 211, 879, 055 
Philadelphia, Pa qup is 8, 526, 130 ' 5, 804, 743 | 3, 845, 307 
New Orleans, La ......2.cccecseccccecceccncecceccecceccecees 1,806 | 1,819 3,014 
Detroit Met acid 387, 923 - 812, 828 | 611,327 
Huron, Mich A ness ooh ERAS XM ES 92,062 208, 849 261,820 
Burlington, VUs Gisaecsote ses see osse cote pai e ctw: 494,692. |... Lees 491,921 
All other districta.............0.cseeeceecees Bish cect en Dan 293,226 1,516,405! — 1,087,786 

POUL A abd oes tah faces ele 194, 249,828 — 354,668, 849 | 310, 729, 524 


The exports of copper from New Orleans in 1898 and 1899 were 
Mexican bars, which were shipped through that port, and were merely 
in transit. 
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The data submitted permit of the following summary showing the 
uvailable supply of copper for the years 1894 to 1903, both inclusive: 


Supply of copper for the United States, 1894-1903. 


[Pounds.] 
Source. 1894. 1895. 1896. | 1897. | 1598. 
ION STA. DESEES, CACERES a CIA 
Production of domestic copper...... 354, 185, 374 | 380, 613, 404 | 460, 061, 430 | 494,078,274 | 526, 512, 987 
Imports: 
Fine copper in ore and matte, 
ente for consumption...... 10,678,434 | 45,300,000 | «5,900,000 ¡| 412,000,000 | 419, 750, 000 
Bars and ingots.................. 606, 415 7,979, 322 
11, 397, 272 16,578, 420 54, 166, 467 
Old copper ...................... 160, 592 1, 336, 901 i í 
Total oidor 365, 633, 815 | 395, 229, 627 | 477,358, 702 | 522,656, 691 | 600,429, 4^1 
Exports: PECES ELTON bo = A SS E s I HE V ee gee, CER cee zx 
.(0277,255,742 | 291, 955, 905 
Ingots and bars.................. 162, 393, 000 | 121,323, 390 | 259, 223, 924 c 406, 598 | 23, 647, 968 
Fine copper content of matte...[ 5,750,000 15,200,000 | 22,881,936 la 11,000,000 — «5,420, 000 
JU NR NE 168, 143, 000 | 136, 528, 390 | 282,105, 860 258, 662,310 1 321, 023,873 
E PUES RE m Be ete UR ere A i 
Available supply ................ 197, 490, 815 | 258,701, 237 | 195,252, H2 , 233, 994, 354 | 279, 4057581 
Source. 1899. 1900. 1901. 1902. 1903. 
Production of domestic copper...... 568, 666, 921 | 606,117, 166 | 602,072, 519 — 659, 508, 644 | 698, 044, 51% 
Imports: | | 
Fine copper in ore and matte, 
entered for consumption...... a 23, R00, 000 | a 36, 380, 000 ^ 164, 000, 000 | d 40, 000, 000 | a 32, 000, 000 
Bars, ingots, and old copper ....| 71,922,340 | 65,796,808 73,826,406 ' 108,129,568 , 136, 707, 995 
TOO e — 664, 359, 261 | 711,293, 974 | 739,898,925 802, 638,212 | 866,752,512 
Exports: eee eee CC A A Ms S = 
Ingots and bars— | 
Domestic .................... 246, 826,331 | 338, 121,071 | 194,249,828 354,665, 849 310, 723, 21 
Foreign isis EVE Rau 2, 550, 149 1,281,782 ' 12,885,083 11,629,877 2, 003, 163 
Fine copper content of matte...| 43,500,000 | «9,000, 000 | «15,000,000 *11,000,000 | 47,500, 000 
TOU hse oes Ve Vie horde sre Este eee 252, 876,480 | 348, 402,853 | 222,137,911 377,298,726 | 320,322,627 
Available supply................ 411,512,781 | 362,891,121 | 517, 761,014 — 425,339, 486 | 546, 429, 8S) 
a Estimated. e Foreign. 
b Domestic. d Deducting estimated content of foreign matte exported. 
STOCKS. 


All the large producers of copper, with the exception of one leading 
producer of the Lake district, have submitted a statement of the stock 
of metal, the blanks calling for stock at works, in transit, or in agents’ 
hands, exclusive of material in course of conversion at the works, but 
inclusive of converter bars, matte, etc., which must be shipped for 
further treatment. The stocks do not include the amounts on hand at 
the refining works nor those carried by merchants, bankers, or specu- 
lators, nor does the statement deal with the copper in stock at works 
of consumers. 
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In the aggregate, the reporting mines, which represent a total pro- 
duction in 1903 of 537,570,584 pounds of copper out of a total of 
698,000,000 pounds, had a stock of 157,215,138 pounds on January 1, 
1903, and a stock of 177,117,166 pounds on January 1, 1904, thus 
showing an increase of about 20,000,000 pounds. 


CONSUMPTION. 


The data submitted, subject as they are in a number of respects to 
the limitations which the estimates impose, still justify some conclu- 
sions as to the consumption of copper in the United States, the esti- 
mate for the years 1900, 1901, 1902, and 1903 being as follows: 


Estimated consumption of copper in the United States in 1900, 1901, 1902, and 1908. 


[Pounds.] 
. | m 
1900. 1901. | 1902. 1903. 
Available qüpply 225 uou cic XV Vet anb vAAE TS 362,891,121 | 517,761,014 | 425, 339,486 | 546,429, 885 
Deduct inerease in producers’ stocks ......... 6,000,000 | 135,000,000 |.............. 20, 000, 000 
AGG decrease Iii producers POCEN 10.4 ioa Eel éd at evenly assess dawess | 125: 048. 04D. laica dese 
Estimated consumption ...............-. 356, 891, 121 | 382, 761,014 | 551,688, 131 | 566, 429, 885 


This indicates a practically stationary consumption as compared with 
1902, which harmonizes well with the known developments in iron 
and in other metals. 

PRICES. 


The following table summarizes the highest and lowest prices 
obtained for Lake copper, yearly, in the New York markets from 1860 
to 1895: 


Highest and lowest prices of Lake Superior ingot copper, by years, 1860-1895. 


[Cents per pound.] 
Year. Highest. | Lowest. | Year. | Highest. | Lowest. 
— : 

(s EPIO, TEEPEE PERS, 24 | Du DE Lui ob E Ed 174 154 
Mia 27 DP I AAA | 214 15} 
321 208 D AS | 25 184 
MN ease ses PPM chews 384 E EA 204 16 
DA v5 anat 5 E ciar rca | 203 Mi 
S. MEME A PM T CON 50} n WTB AAA 18} 141 
E MEME NER PEPEE T E S 12 365.1 3880. AAA | 15 11 
TAMEO EUH 29; | OIN NN RE E ne 113 94 
E AN AN 243 A ANDERE TEUER EORR 121 10 
E AAA d das 264 | EL Heo nasce d ainsi aad ds 17i 942 
o E EAI AE 233 A AA | 1745 1547 
So ER EEN DTE 27 | A AA eee ee I | 17} | 1 
DES Lassus MASSA ARRAS 44 | E A NE 17} 14 
Nos Lane vas 35 | WE oso ERN RON AS 15 101 
do POR A 25 | I AAA ÉEE | 12 10} 
A A mor iain 237 | A PAI A | 12} 92 
LITE TERRE TORTE 23} BE I MM e oro dime rem | 10} 9 
i y E NE E EPET ENET 20} 


17} | dio RN ER LAPIS | 12 9} 
| 
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The following table shows the highest and lowest prices, monthly, 
during the last eight years: 


Highest and lowest prices of Lake Superior ingot copper, by months, 1896-1908. 


[Cents per pound.] 

January February March | April May June. 

; + 5 ve n " 

Year. E % $ * E t $ * 2 * $ ¥ 

a S 5 D E E E a 

E wj E| 9» Ee) we) e | we |e] *|E 

z MSS pd 6333-4 m pom a 4 B qox 
TSG acea tacui tel Min o CEN 101 93 113 10 nti 105 11 10} ME 105 14| lli 
sr teks 12; 114 12 ads 11 lli, 1j 11 ni 10} 11H 10; 
b. CP 11 | 105, 111 11 12 113 12% 13 12) 12 1H| 112 
13899 ri SA 17 13} 18 17 18 17 19% 18 191 184 18) 18 
jt E 16}; 162 16) 16 17 161 174 17 17}; 16j 16) 161 
TOOL 2 ses voci cte vei a RR 17| 163 17 16; 17 lé; 17 17 | 17 l6; 17 165 
A cles vs inlra ba 13 | 10} 13}! 12 | 1240 12H 122 12 | et) 12 123 12} 
10 rd 12) 12 | 198 12 14 181 16 144 144 14 14 14 

D 

July August. |September | October. | November. | December. 

PE 3 + B x NA É ~ 3 + 

= PIBLEIELElE if8 (2 E18] 3 

E »|:|s5 E SIBE|SIE|SIE 

3 |3|H|Ss|wm/|S | EJIS3SIRISIR.S 
LEO cor RENTA EN VRI DE d 113 11 1141 10; 10; 10; 105| 104 1j; 10j lij 112 
A meet TE 14 1l 1H 1l 134 114 1 11 11 103} 11 103 
ISOS A een EN | 11} 113 123] 1134 121 121! 121 12} 12i 12i 121 12i 
1890: 5 2st EP eI ECC 184, 181| 18); 181 18j| 181 18) 17 171! 317 17 16i 
1900. 5225s Sis E REPE 164 | 163) 163) 16j 16; 163; 165 161 17 | 16} 17 163 
IUUT decim wb uate EK EOEME 17 16j 161 16} | 163, 164 16; 16i 164 16} 16} 12; 
a 14 12] agl ul 12| 1H| 122) nu 12| mn 122 114 


1909 wd rave edes dde acd do 14} 13 133 13 134, 133 14 123) 14 ni 124 11} 


From the annual reports of some of the Lake Superior companies 
it is possible to obtain a close estimate of the average selling price of 
Lake copper. The following table gives the results for 1902 and 1903: 


Average selling prices of Lake copper in 1902 and 1908. 


1902. 1903. 

Tee Quantity | ¿rice per| Quantity | rice per 

i pound. i pound. 

Pounds. Cents. Pounds. Cents. 
o LL citar dncvaues Rex CE DUEFREEPEC C nS REM CEN EE S 15, 961, 528 11.87 15, 286, 093 13. 02 
OSCPOIB c sec er ECC ap EE nA O aia 13, 416, 396 11.78 | 16,059, 636 13. 00 
Atlantle > a ad 4, 949, 366 11.88 5, 505, 578 13. 12 
A enc wees 3, 569, 748 11.91 3, 134, 601 13. 12 
Bala 6, 285, 819 11.87 10, 580, 997 13. 43 
Champion A deris a autas usn qual ehe Ms EsEE P nedet hubs 10, 564, 147 13.37 
TIIBOUHtA uta al a dob ces piace [v AES 9, 237, 051 13. 43 
WINONA: DR t A ia er R a 1, 039, 944 13. 49 
QUINCY aeos cuues cene E RP duec aV CEN aca 18, 498, 288 13.24 


pi i ns | ia a 4,712, 388 13.72 
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The following table shows the fluctuations in prices in the English 
market: 
Average value of copper in England, 1898-1903. 


[Per long ton.] 


Yeu : B ron 

| £f 8 d. | € 8. d. 
A E a 49 2 60! 52 5 2 
D O A A E NN bred 5116 71. 55 8 10 
LC ——————————————— 73 18 si | 78 2 0 
job c epe A en Ld E nM EL O E 7312 01 78 8 9 
O O A A NODIS E MM 66 19 8} 73 8 8 
O A A omusmeid 58 3 2 62 14 73 


In detail the fluctuations, monthly, of good merchant copper in the 
English market were as follows, from 1897 to 1903, inclusive: 


Fluctuations in good merchant copper in England, 1897-1903... 


[Per long ton.] 


Month. 1897, | 1898, | 1899. ^ 19 1901. ww, | 1908, 
r 

(£4 & d.| £ s d.| £ & d. £ 8. d. | £ 8. de £ es dj fad 
January ......... 50 10 8j 48 19 2/62 18 1i 70 M 2,71 17 0/48 10 1|53 13 71 
February ........ 51 6 6|49 12 8172 16 0 74 4 "1 5 55 5 7157 10 «i 
March ........... 50 4 0150 13 2/69 1 0: 78 0 69 13 2/53 10 8'64 0 7i 
April ............ 48 16 9/51 14 2474 10 01 78 7 1 69 14 10 52 18 7/61 19 1| 
Moa 48 10 114 51 9 9 77 5 11:74 1 (69 15 754 3 10 61 18 5 
June............. 4 1 1450 8 0/76 2 OF 71 14 3 68 18 9| 0 0 57 M 3 
ilicitud 48 1 0150 3 1/26 19 31 72 11 5 07 M 8152 19 9 56 16 10) 
August .......... (48 12 10: 51 10 776 4 7: 73 12 5,66 9 0/52 1 9/58 12 0 
September. ...... 49 8 5|52 2 87.76 15 7 53 4 11i 66 2 0|52 16 4 56 19 3 
October. ......... | 48 10 3/53 8 2/75 3 14 72 7 ToL 4 7/52 6 9,55 15 0 
November....... 48 0 11455 18 8174 8 5,72 9 3i 6 12 2| 3 2 56 11 2) 

December ....... 48 7 o: 55 18 117 71 19 817 2 Ww 52 9 3/51 1 0 | 56 10 


TIIE COPPER MARKET IN 1903. 


The year opened with copper fairly active on both sides of the 
Atlantic, and the market, which was 12 cents for Lake copper and 114 
cents for electrolytic copper, gradually hardened until at the end of 
January 124 and 124 cents was paid for Lake and 122 cents for electro- 
lytic copper. The metal developed further strength in February, 
closing at 122 cents for Lake and 13} cents for electrolytic. During 
March the demand continued unabated, the price being carried up 
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from 134 cents to 143 cents for Lake in the last few days. The move- 
ment culminated in the latter part of April with 15 and J>! cents for 
Lake and 143 cents for electrolytic copper. An uneasy feeling in finan- 
cial circles in this country and a weakness in the London speculative 
market caused consumers to hold aloof, and Lake copper receded to 
143 cents and electrolytic to 144 cents. May was dull, with Lake cop- 
per hovering close to 143 cents. In June the range was a narrow one, 
although some good sales were effected. The month closed with Lake 
down to 144 cents and electrolytic to 14 cents. The financial outlook 
being increasingly uncertain, the copper market yielded rapidly in 
July, coming down to 13 cents for Lake and 121 cents for electrolytic. 
This brought out buyers, and in the middle of August a somewhat bet- 
ter feeling in financial circles was reflected by a rise to 133 cents. 
The markets were dull and somewhat irregular in September, closing 
at 132 and 134 cents. October brought sagging prices, and the decline 
had reached 124 cents for Lake and 12} .cents for electrolytic, when 
suddenly the announcement came on the 23d of October that all the 
mines and smelting works of the Amalgamated Copper Company had 
been closed down. This brought a rush of buyers on both sides of the 
Atlantic, our market rising to 122 and 14 cents for Lake copper, to 
which the market settled down, until, as suddenly as they had ceased, 
operations at the Amalgamated properties were resumed on Novem- 
ber 11. There was an immediate decline, aided by the general stagna- 
tion in all industrial activities, and November closed dull at 124 cents for 
Lake and 128 cents for electrolytic copper. Heavy selling pressure 
on the part of the large producing interests caused a further decline 
in the early part of December to 113 and 12 cents for Lake and 113 to 
11% cents for electrolytic copper. At these prices very large pur- 
chases were made for European account, and the year closed with the 
market tending upward, at 124 and 124 cents for Lake and 12 to 121 
cents for electrolytic copper. 
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THE ENGLISII COPPER TRADE. 


Since England is one of the leading copper markets of the world 
the following tables, showing the import and export movement, are 
of great interest: 

British imports and exports of copper. 


[Long tons. ] 


Imports of— ! | 


! | Apparent 
Year. Bars, cakes, paupe TUE Exporta. Errar 
andingots.| furnace | tion. 
products. | | 
O "———— ( «49,461 ! — 91,788 14L,249 | — 89,747 66, 170 
o0 ee p se 44, 213 94, 403 138, 616 76, 056 59, 223 
1803. 5 co desc eiduuu cus EE eeu Were T b 35,015 99, 356 134,371 — 82,542 c 48, 267 
1893....... On A EE 41, 829 88,008 ' — 129,532; — 70,956 66, 817 
A se ee coU eK VN DES UNS Vg 56,157 68,851: 125,0089 54,689 | — d 50,8330 
TAOS eR AE mr 42,135 77, 806 | 119,941 | 65,990' — d50,692 
[| ME 60, 458 75,398 135,856 | — 59,334 d 76, 036 
LS rM TM Cm 60, 428 76,127 136,555 | 56,542: 69, 787 
1898... e0000. O E TEATE 67,978 71,726 139,704 | 63,370 d 69, 284 
1890... incite 58, 880 82, 730 141,610 75,271 | — 460,877 
ARI iaa 70, 247 84,694 | — 164,941 56, 997 d 81, 896 
po ——— ———— —— 66, 764 82, 814 149, 578 70,396 ' — d70,178 
D E MERE ATE RRUR 90, 022 70,179 | 160,201 ' 69,156 d 80, 223 
W909 C E HOO 62, 879 70,047 | 132,926 | 76,305 | — d56,621 


«Including 3,501 tons of Chile bars transferred from France to England. 

b Including 3,585 tons of Chile bars transferred from France to England. 

E e for comparison with former years, the difference arising from the new method of 
making up stock. 

ap cling copper content of sulphate exported (13,078 tons in 1898, 10,015 tons in 1899, 10,728 tons 
in 1900, 9,004 tons in 1901, and 10,822 tons in 1902). 

The following figures for the years from 1896 to 1903, both inclusive, 

taken from the board of trade returns, supplemented by Messrs. James 
Lewis & Son, of Liverpool, show in detail the form in which the 


copper is brought into Great Britain: 


Imports of copper into Great Britain, 1896-1908. 


[Long tons. ]} 
oe ee he Pee ee RUE: MM EST | 
Character. 1896. 1897. 1898. | 1899, 1900. 1901. 1902. 1903. 
l 

Pure in pyrites...... 14,726 15,576 16,626. 17,529 | 18,519 | 16,839 | 15,279 18, 398 
Pure in precipitate .| 23,160 25, 932 21,558 | 24, 387 23, 462 22, 037 17, 874 18, 216 
Pure In ore ......... 12, 499 11,980 | 14,076, 19,514 17,886 16, 683 15, 038 14, 640 
Pure in matte ...... 25,013 | 22,639 | 18,966 21,300 | 24,827 | 27,755 | 21,988 22,784 
Bars, cakes, etc ..... 60,458 | 60,498 | 67,978 | 68,880 | 70,247 66,764 | 90,022 62,879 

Total.......... | 135,856 | 136,555 | 189,704 141,610 | 151,941 | 149,578 | 160,201 136, 926 


Messrs. James Lewis & Son, of Liverpool, estimate as follows the 
imports of copper products into Liverpool, Swansea, London, and 
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outports (except Newcastle and Cardiff, estimated in recent years at 


about 6,000 tons): . 
Imports of copper into Liverpool, Swansea, and London, 1896-1908. 
[Long tons.] 

Country. 1896. | 1897. | 1898. | 1899. | 1900. | 1901. | 192. | 1903. 
Ci ins ...]| 15,923 | 14,982 | 17,784! 19,752 | 19,875 21,62 | 23,789 | 20,968 
United States ................| 89,676 | 32,792 | 38,979 | 20,773 | 32,256 | 21,426 | 43,632 | 19,255 
Spain and Portugal.......... 6, 298 7,697 7,293! 7,084 9,721 7,780 7,860 8,189 
Spain and Portugal (precipi- AN | | T" | : 

TR SARS 11,474 | 17,386 | 15,664; 16,847 | 17,028 | 16,354 13,592] 12,998 
Spain and Portugal (pyritcs).| 14,726 | 15,576 | 16,626 | 17,529: 18,519 | 16,339; 15,279 | 18,398 
Australasia .................. 10,635 | 10,218 | 13,409 | 17,085 | 19,977 20,586 26,261 | 21,848 
Cape of Good Hope .......... 5,905 | 7,575 | 9,881| 7,076, 8,997, 8,291 6,050] 7,891 
Venezuela .............. ee. 107 9l A EE EET | EEEE T O Ap 
Japan............---- demie 3,492 | 3,654| 2,086 | 7,812| 6,763, 7,8:0| 5,331 | 5,748 
lisa YE NES 418 100 177 157 119 20 | aca od 110 
Norway ..... EIN 528 130 |......--- 182 679 728 — 528 622 
Canada .............. AA rmt eevee I12T A 10 QU A LL) dE XN 
Newfoundland .............. 2,467 | 2,484) 1,859! 2,044; 1,589 — 1,669 — 1,100 | 1,286 
Mexlco............. dione: | 7,792 | 6,917| 4,888| 5,679 | 8,781 ' 8,268 7,95] 9,681 
PETU A a 741 998 | 8,041, 5,163 | 8,220. 9,512 7,58) | 7,797 
Plata River cooooocccccccccoos Mj 19] IM, 63 73 B 212 134 
Other countries.............. 797 | 1, 613 1,807. 8,232 3, 633 4, 756 1, 289 2, 850 

Total tons fine ....... ++, 121,073 | 121,760 | 132, 568 | 135,488 | 156, 185 | 148, 250 . 160,904 | 137,775 


The quantities of copper in different forms imported into Great Britain 
and France from the United States are given in the following table: 


Imports of copper into England and France from the United States, 1890-1908. 
[Long tons.] 


t 


Country. 1890. | 1891. | 1892. | 1893, 1894. 1896. 1896. 
England: i | 
A E i ie XR 5 4i 18 | 23 Bl A EORR ER 
Matt ERI 18,897 | 19,109 | 24,668 | — 20,700 2,133 8,337 10,016 
Bars end ingots............ 12:9! 7,07, 1427 — 14,9M| ?29357| 12,2 29, 750 
Tola sinensis (090,171, 26,120, 26,113. 35,647. | 30,495 t 20,587! — 39,796 
CO isis (0 OLTM| R39 4,40 1218| 9248  11,806| — 21,998 
AREA, AAA RSEN eae” pra A ÁS A IN 
United States into England | | | i 
and France............. ess. | 21,901 | 31,449 ' — 30,453 | 48,130 | 39,743 | 32,393 | 61,79 
Country. 1897 1598, | 1899. 1900 1901 | 1902. 1903 
England: | 
Matte.......... —— 5.250 2,181 351 2,767 6, 299 2, 599 148 
Barsand ingots............| 27,591 86,790: 20,789 | 29,267: 15,112 40,733 19,080 
TO dos 32,550. | 38,971 | 21,093 | 32,034 21,411. 43,632 19, 228 
France ni 26,165 1 22,753 24,695 | 29.100. 14,008 29,455 23, 961 
United States into England | oe 7 as | 
and France................-. | 59,015 — 61,724 46,788 | 61,134 35,419 — [3,087 43, 189 
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The exports of copper from Great Britain, estimating the fine con- 
tents of alloys, have been as follows: 


Evports of copper from Great Britain, 1897-1903. 


(Long tons.] 


Character. | 1897, 1598, 1899, | 1900. 1901. | 1902. | 1903. 
"ER S se. b omes 1 c M O RR ELI 

English, wrought and un | | | | l 
wrought, and sheets ........! 35, 95] 40, 223 42, 992 25, 632 87,703 35,379 40, 051 
Yellow metal, at 60 per cent... 6, 609 6, 172 4,15% . 5, 279 | 5, 497 7,901 ; s, 019 
Brass, at 70 per cent 1... LLL. (083,926 3,733! 3,994 42248. 4,072 4,462 5,210 
Sulphate of copper ............ | 14, S44 13, O78 10, 045 10, 728 9, 004 10, 822 i 13, 361 
o s ccu IAE | 61,240 | 63,206; 6L 1N7 — 45,563 56,326 | 58,564 | — 67,171 
Fine foreign................... ^. 10,046 13, 242 | 21,129 18, 862 23.074 ; 21,414 9, 134 
pre Lo pe AA gc ed O cune pe fr 
Total .........200ceeeeee: | T7L3«6 | 76,448, N5,316 | 67,725 79,400 | 79,974 + 76,305 


THE GERMAN COPPER TRADE. 


Germany is an increasingly important factor as a consumer and 
manufacturer in the copper trade of the world. As will be observed 
from the following estimate of the consumption, by Aron Hirsch «€ 
Sohn, of Halberstadt, Germany, has quite recovered from the depres- 
sion of the years 1901 and 1902: 


Copper consumption of Germany, 1896-1903. 


[Metric tons.] 


| 1896. | 1897, | 1898. | 1899. | 1900 | 1901. | 1902. | 1903. 
——— M n es 
Importations, except ores: | ¡ 
From the United States......... |: 42, 44. 50,420 | 52, 173 | 47,742 | 66,261 | 42,422 | 60,274 | 64,072 
From other countries,.......... 25,619 | 28,953 | 33,209 | 37,504 | 33,856 | 30,616 | 31,475 | 36,715 
Fotil A e pe aes 68,123 | 79,103 | 85,772 | 85,246 100, 120 | 73,035 | 91,749 | 100, 757 
Less TCCXDOPIS Lucca rcu ER uc 12,452 12,568 | 14,957 | 20, 304 | 15,618 + 14,825 | 13,571 14,618 


55,671 | 66,835 | 70,815 | 64,912 | 84,502 | 58,213 | 78,178 | 86,169 


Production inclusive of content of 


imported OTCS....oooooooomooooooo.. 29. 4*9 | 29, 468 | 30,704 | 37,676 | 32,423 | 31,572 | 30,728 | 30,149 
Home consomplioN....oo.ooooooo.... 85, 160 | 96,303 (101,519 102, 618 (116,925 | 89,785 |108, 906 | 116,318 
Exports of manufactures ........... 33, 889 | 33,091 | 36,724 | 40,175 | 46,939 | 42,240 | 45, 261 61,272 


A ie ee 


— 
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Aron Hirsch & Sohn have for some years estimated the sources of 
copper consumption, and have reached the following figures: 


Consumption by manufacturers? requirements, 1900-1903. 


[Metric tons.] 
Use specified. 1900. 1901. 1902. | 1903. 
. 1 
Electrical WOPrkSi sections arre da aaa 43,000 : 26,000 37, 000 46, 000 
Copper rolling mills (rods and sheets) ........................ 18,000 , 16,000 ' 18,000 18, 000 
Brass rolling mills and wire works............................ 35, 000 29, 000 32,000 ! 32,500 
Chemical works and blue vitriol...........oooooooooooooo.o... 2, 000 | 2, 000 | 2, 000 2, 000 


Shipyards, railroads, for castings, alloys, German silver, etc.. 19, 000 | 17,000 ' 19,000 18, 500 
O LC VU dUeImO IMS 117, 000 | 90, 000 | 108, 000 | 117. 000 


It is of interest to observe that the chief cause of the fluctuations 
in the consumption lies with the electrical industry. 

Aron Hirsch & Sohn estimate that about 15,000 to 20,000 tons of 
old copper pass back annually into consumption. 
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LEAD. 
By CHARLEs KIRCHHOFF. 


INTRODUCTION. 


Taken as a whole, the year 1903 was a prosperous one for the lead 
mining and smelting interests of the United States. Consumption, 
although not as heavy as it was in 1902, was large enough to absorb 
easily the increased production of our mines and to call for a consider- 
able quantity of the metal drawn from foreign sources. Prices aver- 
aged higher than they did in 1902. 

A further step in the concentration of the lead interests was taken 
during 1903, the United Lead Company having secured control of 
nearly all the manufacturing plants making sheet lead, pipe, and shot 
to the number of 21. It has been estimated that the annual consump- 
tion of metal by the enlarged company, which has hitherto been a pro- 
ducer of white lead only, is 85,000 tons. The older consolidation of 
white-lead plants—the National Lead Company —is estimated to require 
alike amount. During 1904 negotiations were carried very far toward 
the fusion of these two companies, which would bring a very large 
production of the lead manufacturing capacity of the country under 
one control. 


PRODUCTION. 


The following table presents the figures of the total gross production 
of lead in the United States from 1825. Up to the year 1882 the 
figures have been compiled from the best data available. Since 1882 
the statistics are those collected by this Office, with the exception of 
the year 1889, when they were gathered by the Census Office. 
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Production of lead in the United. States, 1825-1903. 


Year. | Quantity. | Year. | Quantity. Year. Quantity. ! Year. | Quantity. 
" Short tons. | Short tons. | Short tons. Short tons. 
1825........ | 1,500 | 1848........ 25,000 | 1867........ 15,200 || 1886. ....... |. 130,629 
1830........ 8, 000 | 1849........ 23,500 || 1868. ...... | 16,400 || 1887........ | 145, 700 
i. S) | 7,500 | 1850........ 22,000 || 1869. ....... 17,500 || 1888. ....... 151,919 
1832. ....... ^ — 10,000 | 1851....... 18,500 | 1N70........ | 17,830 '| 1889........ | 156,897 
1533........ | 11,000 || 1852....... 15,700 | 1871........ | 20,000 || 1890........ 143,680 
E D 12,000 || 1853........ 7 16,800 |) 1872........ | 25,880 ¡| 1891........ | 178,554 
1835........ 13,000 | 1854........ 16,500 |, 1873. ....... | 42,540 || 1892........ 178,305 
E MA 15,000  1855........ 15,800 | 1874........ 52,080 '| 1893........ 163, 982 
oy nnn. | 13, 500 | 1856........ 16,000  1875...... i4 59,640 | 1894........ 162, 686 
1838........ 15, 000 ES MRS 15,800 | 1876........ 64,070 | 1895........ | 170, 000 
1839........ 17,500 | 1858........ 15, 300 | e Am 81,900 | 1896........ ` 185,000 
1840........ 17,000 || 1859........ 16,400 | IN74........! 91,060 '| 1897........ | — 212,000 
IS41........ 20, 500 1860........ 15, 600 | 1879........ 92, 780 | 1898........ 222,000 
1842........ | 24,000 | 1861........ 14,100 | 1880........ 97,825 © 1899........ 210, 500 
1843........ 25,000 | 1862........ 14,200 © 18N1........ 117,085 '| 1900........ 970,824 
1844........ 26,000 1863........ 14,800 | 18R2........ |o 132,890 | 1901........ 270,700 
1845........ 80,000 - 1864........ 15,300 || 1883........ 148,957 | 1902........ 270, 000 
1846........ 28,000 | 1865........ 14,700 || 1884........ 139, 897 , 1908........ 280, 000 
IMT........ 28,000 | 1866........ 16, 100 18, ooo 129, 412 | 


E 


For many years the only method for arriving closely at the lead 
product of the mines of the United States has been to depend upon 
the smelting works to furnish statistics showing the source of the 
material worked by them. These statistics of production do not 
necessarily agree with the commercial statistics, which include the 
lead obtained by smelting foreign ores and by desilverizing foreign 
base bullion in bond. To avoid misapprehension, these must 
be clearly and sharply separated. The figures given in the table of 
production are arrived at by making an allowance for loss in smelting 
the ores and in refining the base bullion derived from that smelting. 

The returns of the smelters in the United States aggregate as 
follows: 


Lead content of ores smelted by the works in the United States, 1894-1903, by States. 


State or Territory. 1894. 1895, 1896. 1897. 1898. 
Short tons. | Short tons. | Short tons. Short tons. Short tona. 
Colorado o ae EO cad | 50, 613 46, 984 44, 803 40,576 . 57,352 
aho. Li a ls 33, 308 31, 635 46, 662 | 58, 627 59, 142 
Utah eases CS 23,190 31, 305 35, 578 40, 537 39, 299 
Montana ..............euuseee OE | 9, 637 9, 802 11,070 12,930 | 10, 745 
New MexlC0:. ee a 2,973 8, 040 8, 461 9, 123 5,797 
Nevada... a...an naonnana AE | 2, 254 2, 583 1,173 969 4,714 
AFISODÉ A raise he Leute iE Dur |^ .1,480 2,053 1, 165 2,184 2,224 
California o dto di 478 949 691 383 482 
Washington occ cece dansa ede | L 
Oregon, Alaska, South Dakota, Texas..... J 150 3X1 1, 006 638 1, 349 
Missouri, Kansas, Wisconsin, Illinois, | | 
Iowa, Virginia, and Kentucky .......... 46, 300 . 33, 596 31,887 56, 542 54, 469 
Total lead content American oree) | | 
smelted ....................... ee. 170, 383 182, 331 197, 496 222, 499 235, 573 
Content Mexican ores..................... } 421,000 { 16, 437 15, 403 13, 430 10, 520 
Content Canadian ores.................... g 5, 040 10, 100 19,515 17,377 
Content miscellaneous or unknown.......]............]...... eene 2,118 314 428 


a Estimated. — 


€————— A a M 
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Lead content of ores smelted by the works in the United States, 1894-1908, by States—Con. 


a A | 
State or Territory. | 1899, 1900. 1901. 1902. | 1903. 


ee Sr eee ee ee ee. 


` Short tons. | Short tone. Short tons. | Short tons. | Short tons. 


Colorado rad | 70, 308 82, 137 ` 73,265 51,833 45, 554 
A CREE 52, 154 | 85, 444 79, 654 84, 742 99, 590 
UR eX ono asso dl E vi oe 29, 987 48,044. 49, 870 53, 914 51, 129 
Montana «oie icico.i soe io ida 10, 227 | NER TM | 5, 791 4, 438 3, 308 
New Mexico................- scere sene 4, 856 loc 1,124 741 ! 613 
Nevada I — UI ae 1,873 | 1,269 |— 2,237 
Arizona ................ PP | Tr a MN | 4, 045 599 ( 1,493 
CAOS | 487 | 520 | 881 175 | 55 
Washington ......... —ÓÁ— ented amass | | "d MERE 1.029 |Í 1,457 ASK 
Oregon, Alaska, South Dakota, Texas..... | |o 2,1841 1, 765 
Missouri, Kansas, Wisconsin, Illinois, | 
lowa, Virginia, and Kentucky .......... 954,444 |............ 67,172 | 79, 445 | 86, 597 
Total lead content American ores | | * 
smelted E coacce conan de eee eee 284,204 280,797 | — 292,874 
Content Mexican ores..................us. 10,298. |... eee 11,841 | n er 
Content Canadian ores.................... | DO caian 9, 615 PACA M NIU 
Content miscellaneous or unknown....... TED, A | 804 | 3,975 | 2, 831 


The production of soft lead was 83,444 short tons, this being the 
lead obtained directly by smelting nonargentiferous ores in the works 
of Kansas, Missouri, Illinois, and Iowa. The balance of the 86,597 
tons credited to these States, or 3,153 tons, was derived from Missouri 
and Kansas nonargentiferous ores by the smelting furnaces connected 
with desilverizing plants, which must, therefore, undergo the same 
allowances for loss in smelting and desilverizing that are taken into 
account when dealing with the argentiferous ores in the above table. 
The total lead content of ores which passed through both the processes 
of smelting and desilverizing was, therefore, 209,430 short tons. 
Assuming the yield to be 94 per cent, a total of 196,864 tons of com- 
mercial lead is reached. To this must be added the 83,444 tons of soft 
lead, and the resulting total is 280,308 short tons as the production of 
the United States in 1903. In order to indicate the fact that it is an 
estimate, this figure is rounded off to 280,000 short tons of lead. 


PRODUCTION OF DESILVERIZERS AND SMELTERS. 


It was first in 1886 that the treatment of foreign material in Ameri- 
can works attained some importance. At first it was foreign ores 
that were smelted. Subsequently growing quantities of foreign base 
bullion were imported to be desilverized in bond, the greater part of 
the refined lead thus made being exported. In the beginning it was 
possible to arrive at the net American production by deducting from 
the total pig lead production of the works the lead content of the for- 
eign base bullion and ores. The commercial statistics and the domes- 
tic production statistics were identical. Later on the supply to the 
nome markets included, besides the product of our own mines, vary- 
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ing quantities of “exempt” lead, being a certain tonnage of lead 
obtained from foreign material which did not pay a duty. 

The following table shows the total production of refined lead in the 
United States, irrespective of the source from which it was drawn, the 
production of desilverized lead, and of soft lead. A column is also 
added showing the amount of lead reported by the works as having 
been obtained from foreign base bullion and foreign ores. 


Production of refined lead in the United States, 1883-1903. 


| n e E 

Year. Total pro- | el Soft m Aus 

duction.a | ond lead.» and base 

| bullion. 

| Short tone. | Short tons. | Short tons. | Short tons. 
E Ane IRE UN 143, 957 122,157 21,800 |... sues 
ct CONES 139, 897 119, 965 ]0 33. acce cete 
A ENTOT rm |o mm 107, 437 A NND 
Po pp ' 135,6) ^ —— 114,829 20, SUD c 5, 000 
O sm salt ncaa | 160,700 — 135,552 25, 148 c 15, 000 
Io TM A O T O 1 151, 465 29, 090 28, 626 
A A AEE et 182, 967 153, 709 29,258 ` 26,570 
A m | — 161, 754 130, 403 31,351 ' 18, 124 
no MATRE "40.406 — 171,000 | — 31,397 23, 852 
| np © 213,262, — 181,584 | — 31,678 ^ 39,957 
puse T MN O E ' 229,333 196,820 32,513 65, 351 
AA A ts Eu MdL. 219,090 181, 404 37, 686 59. 739 
p ———————————(— ^o 241,882 o 201.992 | — 39,890 76, 173 
Lu m ""——————— eeecs | 204,994 221,457 43,537 77,738 
O A | 291. 0:56 247, 483 43, 553 83, 671 
A M0) 267,542 42,779 99, 945 
LU M NU O x A ee Al aera ER | 304. 392 263, 826 | 40, 566 95, 926 
| TC TERRE NE ! 377,679 329,658 ^ — 48,021 106, 855 
in MN CEU 381, 68R y 323,790 57, 898 112, 422 
A ERN IN | 377,061 303,011 74, 050 100, 606 
p) MT ———— cronies aslo | 378,818 295,074 83, 444 88,324 


e Including toreign base bullion refined in bond. 
b Including a small quantity of lead produced in the Southern States. 
e Estimated, 


Hard lead. —Since 1891 special returns from desilverizers have been 
made on the quantity of antimonial or hard lead produced. The quan- 
tity was 4,043 tons in 1891, 5,039 tons in 1892, and 5,013 tons in 1893. 
In 1896 the production of hard lead was 7,507 tons, rising to 8,867 tons 
in 1897, and declining again to 8,473 tons in 1898. It amounted to 
6,345 tons in 1899, to 9,906 tons in 1900, to 10,656 tons in 1901, to 
9,169 tons in 1909, and to 9,579 tons in 1903. 


DOMESTIC PRODUCERS. 


The principal increase in the production of lead during 1903 has 
taken place in southeastern Missouri, although in the Rocky Mountain 
region the rapid development of the Coeur d'Alene mines in Idaho has 
more than compensated for the steady decline in the lead product of 
Colorado. Utah has held its own fairly well in recent years. 
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In southeastern Missouri steady progress has been made in spite of 
somewhat adverse labor conditions. The principal older producers 
have increased their output. Thus the St. Joe, Doe Run, Desloge, 
Central, and Mine la Motte companies produced 44,545 short tons of 
lead in 1903, as compared with 41,192 tons in 1902 and with 35,132 tons 
in 1901. In the case of the Desloge company this includes some lead 
smelted on contract by custom smelters. The St. Joe Lead Company 
has been making extensive improvements in its mines and in its smelt- 
ing plant at Herculaneum, and is completing a large new concentrating 
plant at the Hoffman shaft which will considerahly increase the pro- 
duction of lead, 

The Desloge Consolidated Lead Company is also building a new mill 
which will add materially to its capacity. The Central Lead Company, 
in the Flat River district, is not expected to make quite so much lead in 
1904 as was produced in 1903. The Mine la Motte property is being 
developed to enlarge the output under new management. The National 
Lead Company has prepared for an increased production. This com- 
pany is completing a large and modern smelting plant at Collinsville, 
I., for the reduction of the ores and concentrates from their own 
mines and from other properties. Hitherto the entire production of 
the mines of the company in St. Francois County was sold to the 
Federal Lead Company, the Pennsylvania Smelting Company, and the 
Markle Lead Works. The latter were sold to the United Lead Com- 
pany on June 1, 1903, and have since been shut down. The Federal 
Lead Company, which owns the Derby property, did not produce 
heavily, nor did the Commercial Lead Company, which has leased the 
Columbia lead property, make its normal product. In the Fred- 
ericktown district the North American Lead Company started its mill 
and entered the ranks of producers. 

The Joplin-Galena district, in southwest Missouri and southeast 
Kansas, has shown a further falling off. According to local statis- 
ticians the sales of lead ores during 1903 were 28,656 tons, as compared 
with 31,625 tons in 1902 and with the maximum of 35,177 tons in 1901. 
The principal producing camps were Webb City and Carterville, with 
9,830 short tons, valued at $547,060; Joplin, with 8,084 tons, valued at 
$431,130; Duenweg, with 3,010 tons, valued at $161,695; and Galena- 
Empire, with 2,842 tons, valued at $156,535. The local smelters, the 
Picher Lead Company, the Galena Smelting and Manufacturing Com- 
pany, successors to C. V. Petraeus & Co., and the Granby Mining and 
Smelting Company, produced 17,343 tons of pig lead in 1903, as com- 
pared with 18,628 tons in 1902 and 15,464 tons in 1901. A certain 
quantity of the lead ore of the district is, however, converted directlv 
into a pigment. 

The Coeur d'Alene district, in Idaho, has become by far the most 
important producer of lead in the United States, the returns showing 
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that the lead content of the Idaho ores treated by the smelters of the 
country amounted to nearly 100,000 short tons. The principal event 
of the year has been the formation of the Federal Mining and Smelt- 
ing Company, which acquired the Mammoth and Standard properties, 
now known as the Mace mines, the Tiger-Poorman mines, at Burke, 
and the Empire State and Idaho properties. The company also acquired 
the Everett smelter, which was subsequently sold to the American 
Smelting and Refining Company. Among the large mines of the 
Coeur d’Alene which did not go into the consolidation are the Bunker 
Hill and Sullivan, the Hercules, and the Morning. An important 
undertaking which was completed during the year was the transmis- 
sion of electric power from Spokane to Burke by the Washington 
Power Company. The line is 101 miles long and is expected to con- 
fer important advantages upon the mining and dressing plants of the 
district. 

Colorado is declining as a producer of lead, but Leadville continues 
to send out a very large tonnage of low grade smelting ores. During 
the year the Western Mining Company was formed as a subsidiary 
company to the Guggenheim Exploration Company, closely identified 
with the American Smelting and Refining Company. It acquired the 
A. Y. and Minnie, the A. M. W., and the Mahala mines, of Leadville, 
and the Ute and Ulay mines, of Lake City. 

In Utah the Park City district continues to lead, among the princi- 
pal shippers of lead-silver ores and concentrates being the Daly-West 
and the Silver King, the former having marketed 9,086 tons of lead. 
A large tonnage has also come from the Bingham and Tintic districts. 


SMELTING AND REFINING IN BOND. 


The records of the Bureau of Statistics of the Department of Com- 
merce and Labor make the following exhibit, the monthly details 
being given in the table published elsewhere: 


Official returns of warehouse transactions in lead during 1901, 1902, and 1903. 


1901 1902. i 1903 
a = | 
Pounds. | Pounds, | Pounds. 
In warehouse nt beginning of vear.... 0... cee eee eee eee 42,379,270 | 33, 225, 677 47, 817, 806 
Direct importation ——————————————M—— 221,030, 77 | 200, 571,318 197, 813, 008 


263, 410, 049 233, 796,95 | 245, 630, 814 


Deduct in warehouse at end of year ...................eull. 33, 225, 677 | 47,817, 806 21, 387, 901 


230, 184,372 ! 185,979, 189 224, 242, 913 


Addition by lIqUidatiON.. dia ao 592, 977 | 253,875 ` 1,771,740 


A A NI | 230, 777,249 | 186,233,064 | 226, 014, 648 
l 


A ———— = si 
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The disposition of this was as follows: 


Disposition of lead in warehouses in 1901, 1902, and 1903. 


1901. 1902, | 1903. 
Pounda, Pounds. | Pounds. 
Exported cece ea e lod 194, 199, 419 157, 834, 807 i 163, 774, 605 
Withdrawn for consumption .....o.oooooocccnonnoooccannacomo.. 16, 035, 929 14,084,741 40,074,153 
Deducted by liquidation .......................... eee eee 23,373,544 , — 60,245, 134 32, 164, 525 
A Sea NUS AC Rd n ¡ 233, 608, 892 | 232, 164, 682 | 236, 013, 283 


IMPORTS AND EXPORTS. 


In previous volumes of the Mineral Resources tables of imports and 
exports of lead have been presented which go back to the year 1867, 
the figures being supplied by the Bureau of Statistics. The following 
tables supply the data since 1890: l 


Lead imported and entered for consumption in the United States, 1890-1903. 
i 


Ore and dross. | Pigs and bars, 


Year ending December 31 — EA IA 
| Quantity. | Value. | Quantity, | Value. 
, Pounda, | Pounds, | 

A re eU DÉC Ma E NAE S RE 11,065,865 , $504,067 |- 19,336,233 $593,671 
Lo mE PR ^ 40,692,478 | 1,120,067 ' 3,392,562, 104,184 
j|] "pu E E" | 54, 249, 291 1,278,114 1, 549, 771 110, 953 
S NN NETTEN OS | 58,487,319 | 1,004,295 3, 959, 781 129, 290 
D oc Ec ! 33,020,250: 437,999 | 39,168,529 895, 496 
A EII AA A fare ian a | 45,050,674 | — 687,222 | 109,551,082 | 2,052,209 
E E E O 37, 829, 583 631,381 | 10,551,148 191, 479 
M RR E TD I I E 31, 036, 882 535,094 | 16,050,987 | 314, 549 
O AE SE OE E A 16, 610, 607 331, 116 311, 602 8, 787 
E APRENDE M Seo eee AEN ee Ar CCC eR | 6, 824, 556 125,344 | — 3,473,252 78, 062 
Ol eR aR eRe eee ae 10, 209, 742 623,802 ' — 3,673,616 76,141 
r0 P ne. ` 10,324,119 | 272,396 | — 3,004,157 88, 056 
[o MEMENTO ie 14, 499, 339 316,005 | 12,443,615 | — 819,025 
NOOR NAR RN ee encased es OR a tien 41,155,130 | 716,128 | 8,972,635 | 255, 195 

: pie ane Not other- Total 

Year ending December 31— | E Speci value. 

| Quantity. | Value. | EN 
Pounds. | | 

II T 91,660 ' $5,591 | — $1,136 | $1, 104, 465 
| ANDE IPRC TER 334,179 | 12,406 604 | 1,237,261 
O seca 90,135 | 6,207 | 2,063 | 1,897,337 
1893.00.20... ie EIA ES 59,798 | 2,955! 1,691 | 1,138,231 
NUT cos ducenda tet ceeds O 44,080 | 2,050 536 | 1,336,081 
[RR RNC DRE m 128,008 | 5,030 | 1,277 |. 2,745,738 
j| REMOTIS E (ites E 96,010 | 3,818 644 27,322 
TOOT co A A EEA ted 95,891 | 4,042 513 , 854, 198 
o MEHR PERENNE RT 242,759 | 9,389 312 | 319, 604 
e: A O A RM 110,372 | 4,40? 8, 626 216,434 
A o cd HH EC 27,945 | 1,393 877 702, 213 
A A OA UE ELE Dre D E 66,735 | 2,773 1, 234 364, 459 
A Gas ag eae EEE EAE IIR 224,209 — 7,705 b, 258 645, 063 
o: RUE DD Fd TE en 17, 008 810 ' 1.589 973, 266 


Wo wA ILES = ES i ek — — 
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Lead, and manufactures of lead, of domestic production, exported, 1890-1903. 


Manufactures of lend. 


Year ending December 31— Er aA EDEN : 
Quantity. Value. Quantity. | Value. 
ates, ES ee, Bee | 
Pounds Pounds. | 
SOO IN A TM pee $181,030 |.......L...L.. | is pis 
[je MM ae LR a eee eee A 
A uoles esrb ted NOE 1648705 Locis ————— 
A II Á— SN A ced 
I891. 22: A te Sat Bat ot Aad soe tee etek ETA 456,758 |.............. a $4], 240 
T. OET AER EN ÓN 164,083 | — 1,696,879 50, 773 
1896 AA A A cao ee hess 164,877 | b 16, 359, 452 442, 496 
'{ 150,47: d49,816 ) - 
A oa ee wane ors — € STA b 7,725,624 223, 037 
TOS e 160, 466 
-— { 0265,002 | — 497,862 | disse M 
Por b.e. €112,927 | à i 
c 314, 348 d 115, 137 
IBD E ERE ESOS ERE ENEMIES | > i 93,115 4,286 
| DER e 154, 496 
( 
c 363, 600 d 130, 758 
1900.........-- enm 1,993, 773 88, 664 
—— — e 240,149 
490, 460 178,792 . 
TOO) sr A saa e DOR EE , ? i 4,787,107 214, 842 
| oni fai 230, 940 | a 
c 454,423 | d153,309 | 
1909 0 52 sse aede du tue esu cacao S eu ! ! | 2. 760 ORG. 548 
| "cR. e 256,153 | Qe Tu 
364, 220 d 127,530 
1908 ucc A E Rudi DE du uS d d 112. 544 1 
| P e 357, 622 | 2, Bret? 
| 


a Not enumerated between 1868 and July 1, 1894. 
b Part of this is foreign lead returned by collectors of customs by mistake as domestic lead. 


e Type. 
d Value of type. 
e Value of all other manufactures. 


Pigs, bars, and old. 


Total 
value. 


154, 375 
508, 090 
497, 993 
214, 856 
607, 373 


433, 319 
215, 239 
273, 919 
459, 571 
624, 534 
696, 010 


491, 362 


According to the returns of the Bureau of Statistics the sources of 
imports of lead in the calendar years 1895, 1896, 1897, 1898, 1899, 
1900, 1901, 1902, and 1903 were as follows: 


Sources of imports of lead. 


Country. 1895. 
Pounds. 

United Kingdom................ 8,161, 411 
Germany dis ace rex o ed wees 1,113,148 | 
Other Europe.................... 36, 618, 228 

Total refined pig lead ..... 45, 892, 787 
British North America .......... 15, 860, 906 
MEXİCO sd 138, 312, 146 | 

Total ore and base bullion.| 154, 173, 052 
Other countries. ................. 931, 116 

Total imports.............. 200, 996, 955 | 


1896. 1897. | 1898. 1599. 
Pounds. Pounds. Pounds. Pounds. 

1, 365, 132 1,120, 528 2, 326, 937 817, 321 
1,235, 981 | A ee 111,952 
2,601,113 | 2,221,679 2, 326, 937 429, 27: 
A A A = rg oe ECCE ae o mr rr zn Pe ERAS ESI 
25,672,833 | 44,171,421 | 34,453,299 | 17,871,875 
130,388,173 | 137,364,677 | 142,030,070 | 173,432,976 
156, 061,006 | 181,536,098 | 176,483,969 | 191, 304, 851 
1. 656, 398 1, 560, 635 480, 384 1, 142, 950 
160,318,517 | 185,318,412 | 179,291,290 | 192,877,074 
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Sources of imports of lead —Continued. 


Country. | 1900, 1901. 1902. 1903. 


Pounds. Pounda. Pounds. Pounds. 
United Kingdom ..........................ees 561, 482 402, 552 792, 607 1,552, 772 
Germany eee tex duode ded ni Sore es 295, 222 671,294 952, 878 1, 409, 926 
Other Enrope coincida 111,905 2, 453 | 1,342,193 451, 331 
Total refined pig lead. ....... isses eees- 904,609 ! — 1,070,299 —— 3,087,078 | — 3,414, 029 
British North America........................ 42,139,262 | 52,130,002 19, 464, 937 19, 200, 506 
MeXlCO uut lotio rin PX Set 175, 602, 486 | 163,453,526 | 187,484,606 186, 136, 779 
Total ore and base bullion.............. ^ 220,741,748 | 215,583,528 | 206, 949, 603 205, 337, 585 
Other countries .....oooooocccccoccccccnccconnos 7,147,092 8,282,502 ' — 5,195,174 4,061, 872 
Total import... o eee eere RR 228,' 93,449 | 224,942, 329 | 215, 232, 455 212, 813, 486 


The subdivision by groups representing refined pig lead and lead in 
ore and base bullion is made by this office. 


WAREHOUSE TRANSACTIONS. 


The following table, furnished by the Bureau of Statistics, shows 
the warehouse transactions of lead in ore and in base bullion monthly 
during 1903, and the corresponding totals for the vears 1909, 1901, 
1900, 1899, 1898, and 1897: 


, 
Imports of lead in ore and base bullion during the calendar year 1903, showing warehouse 
transactions by months. 


| Remaining Entered warehouse. 
Month. mi warehouse => | Additions by 
tirst dav of Of directim- , From other liquidation. 
| ench month. portation, | districts, 
TTC a 2 REM : rm 
Pounds, Pounda, | Pounds. Pounds, 

January ads | 47, 817, 506 13, 416, 552 : 14, 660, N00 27, 481 
Febrüary iuiiais 44, OSS, 434 18, 201,734 | 6, 882, 416 25, 806 
A suc sos ates 43, 468, 390 15, 923,276 | 9, 280, 918 | 25, 603 
iol em A | — 87,031, 992 13, 806,297 | 7, RGO, 288 | 24, 534 
Mae Saad ce ee ar UE DIE 29,319, 386 11,476, 274 | 10, 912, 397 | 1, 165, 027 
NG sens AE 32,177, 140 | 22,905,571 - 10, 266, 395 41, 903 
A oes Mi etus | 29, 641,027 | 17, 948, 595 | 10, 755, 421 | 63,758 
A toatl Aneel ted | 31, 490, 807 | 20, 707, 529 $, 998, 412 | 10, O41 
September... .....0....0 cece cece eee ees 26, 971, 689 11, 699, 200 7, 732, 888 | 59, 014 
October ideo Goa, 18, 736, 106 | 17, 118, 432 7, 286,913 | 47,475 
November .......0..cccccccececececeees 19, 666, 226 19, 223, 653 | 4, 923, 218 217, 426 
DOCOMO S235 sod cone ds | 20, 216, 398 15, 296, 859 5, 710,599 ¡ 63,672 
Janunry (19048) a 21,981,901 A tat al cae Ra E ROC D. ROCA 
uc DI "x — j 197, 513, 975 105, 270, 665 ` 1, 771, 740 
Tonk AAN a beste: 200, 571, 318 142, 520, 008 , 253, 875 
OD ML DEM CR" "I-A 221,030, 779 204, 702,170 | 592, 997 
Tatal 19002616 AI oaa Lote 226, 644, 190 249, 674, 008 : 1, 576, 397 
Total, 1890 sete decide ei Misc ad Le ud 188, 512, 454 216,031, 498 . 1, 156, 632 
A S 170, 017, 006 177,837, 309 , 1,326, 934 


A ccccccccccceccceleceucccccececcee 163, 365, 627 167, 963, 673 | 305, 862 
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Imports of lead in ore and base bullion during the calendar year 1903, etc. —Continued. 


Withdrawn from warehouse. 


Month, mde : — | Deductions by 
For exporta- | For transpor- i For consump- | liquidation. 
tion. tation. tion. 
Pounds. Pounds. Pounds. Pounds. 
January sairsnrtoti lcd apo id 8,575, 169 6,977, 224 | 2,184, 375 14, 097, 437 
February .............00. cc cece cece eee 11, 634, 877 8, 447, 098 2, 448, 218 3, 199, 807 
A cee es 12, 961, 813 6, 345, 108 ` 9, 574, 288 2,784, 986 
A A 12,569, 471 8, 419, 020 | 5, 995, 227 2, 510, 007 
MAY usse ibas 11, 131, 729 7, 802, 960 : 517, 589 1, 248, 666 
APPUNTI EEE T 20, 224, 499 13, 209, 419 331, 650 1, 984, 414 
inj gem —M— NE 17, 680, 476 6, 229, 444 1, 897, 490 1,110, 587 
FUrgr DU 15, 425, 271 9, 354, 996 8, 915, 276 539, 558 
September............................. 13, 765, 553 7,511, 245 5, 909, 628 540, 259 
OGLODGE E AEA eeedoee 13, 871, 260 6, 335, 469 1, 647,117 1, 668, 854 
November ...............000. 20 cece wees 15, 846, 277 7, 155, 324 321, 866 490, 658 
December sia ti as 10, 088, 210 7, 185, 695 331, 430 1, 994, 292 
A O ——————— das 
Total, 1903... 0000 nnota. 163,774,605 | 95,273,002 | —— 40,074,153 | 32,164,525 
Total, ia eae 157,834,807 | 96,688,390. 14,084, 741 60, 245, 133 
Total 190]... oce venae oe T er UE 194, 199, 419 201, 870, 647 16, 035, 929 23, 373, 544 
Total, TWO ia it 195,917, 622 217, 565, 289 15, 829, 631 28, 842, 770 
Total, A 151, 202, 762 204, 545, 816 14, 403, 027 27,591, 976 
Total, 1898.. 0.0. tee dete ceeeroce eirof © 147,978, 938 163, 405, 296 7, 844, 184 28, 650, 385 
Total, 1897 ista acia 109, 847, 156 183, 006, 461 | 23, 929, 569 7,769, 593 
CONSUMPTION. 


The consumption figured for 1901, 1902, and 1903, when a complete 
statement of stocks was first available, may be compared with estimates 
of previous years, which were made on a somewhat different basis, in 
some cases with partial data as to stocks, and in others without any 
reliable figures relating to them. 


Estimate of the consumption of lead in the United States, 1894-1908. 


1894. 1895. 1896. 1897. 1898. 
Supply— | Short tons. | Short tons. | Short tons. | Short tons. | Short tona. 
Total production desilverized lead... 181, 404 201, 992 221, 457 247, 483 267, 827 
Soft lead......cs-ccceceececenecceceess 87,686 | $9,890! 43,537 | 48,553 42, 779 
Imports, foreign refined .............. 8, 200 i 22,947 2, 020 2, 000 437 
Stock, domestic, beginning of year.... 7, 496 | 8, 586 9, 557 9, 299 17, 608 
Stock, foreign in bond, beginning of 
A WR Ee ME 3, 302 | 7,181 9, 865 4, 124 l 6, 691 
Total SUPPlY-..ooooconocncononnnonos 238,088 | — 280,596 | 286,436 | — 306,459 | 335,342 
Deduct— etse v ida c a ete on DEL QS 
Foreign base bullion and ores refined 
in bond and exported .............. 29,000' 18,130 57, 612 62, 409 84, 666 
Lead in manufactures exported | | | 
under drawback.................... 950 2, 000 1,500 ! 500 | 1, 200 
Stock, domestic, close of yenr........ 8, 586 | 9, 557 | 9, 299 17, 608 14, 683 
Stock, foreign in bonda.............. 7,181 9, 865 4,124 6, 694 7,341 
Ts sc acd 45, 717 | 39, 552 | 72,535 | 87,211 107, 890 
Apparent home consumption....... 192,371 241,014 213, 901 219, 248 227, 452 
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Estimate of the consumption of lead in the United Statex, 1894-1903—Continued. 


| 1899. | 1900. 1901. 1902. 1903. 
Supply— | Short tons. | Short tons. | Short tons. | Short tons. | Short tons. 
Total production desilverized lead... 263,826 329, 658 323, 790 303, 011 295, 074 
Boftlead.. iiie coorta v IS eoa pas 40, 566 48,021 | 57, 898 74, 060 83, 444 
Imports, foreign refined. ............. 215 | 452 | 538 1,54 1,707 
Stock, domestic, beginning of year... ............ sd i 39, 050 53, 738 11, 595 
Stock, foreign in bond, beginning of | | | 
aaa ANDES EE | 7,341 | — 11,320 | 21,190 16,613 23, 909 
Total supply............-- eese eee . 811,948 | 389,451 | 442,466 | 448,951. 415, 729 
Deduct— o ARA oat l i s 
Foreign base bullion and ores refined 
in bond and exported .............. 78,313 97,959 | — 97,100 76, 962 90, 353 
Lead in manufactures exported | | 
under drawback.................... 1, 000 1,000 | 1, 000 1, 000 1, 000 
Stock, domestic, close of year.................... le eee w eee e eee | 53, 733 11, 595 9, 199 
Stock, foreign in bonda............... | 11,320 21,190 | 16, 613 23,909 | ` 10,694 
DT EET — EEES 85,633 , 120,149, 168,446 | — 113,466 | 111,246 
Apparent home consumption....... —— 226,315 | ' 269, 302 | 274, 020 335, 485 | — 304, 483 


a Lead in ore and bullion. 


The exports of lead from foreign base bullion and ores given in the 
above table are from the direct returns of the refiners themselves. 

The returns show clearly that the United States, with its production 
of 280,000 tons of lead from its own mines, does not yield enough lead 
for its own consumption in normal years. The returns of the Bureau 
of Statistics indicate that the bulk of this is supplied from the lead 
obtained from refining foreign, and chiefly Mexican, base bullion. 


` PRICES. 


In previous volumes of the Mineral Resources the highest and the 
lowest prices of lead at New York were given for each month since 
1870, the figures being compiled from market quotations. The fol- 
lowing table shows the fluctuations since 1890: 


Highest and lowest prices of lead at New York City, monthly, 1890-1903. 


[€ ‘ents per pound. | 


January. February. March. April. 
Year 

Highest. | Lowest. | Highest. | Lowest. Highest. Lowest. | Highest. | Lowest. 
o A A cwscecesse 3. 85 3.80 3.85 3.75 3 95 - 85 1.071 3.85 
1891..... "—-——À 1. 50 1. 05 1. 50 1. 25 1. 37 1.25 1. 321 1. 10 
AAA 1.30 1,10 1.25 1.05 1. 221 1. 10 4. 30 1 20 
C02 UI dde me i) 85 5 M) 1.05 ! «^ t. 122 i 05 
AAA A 29 9. 15 3.35 2. 20 9. 45 3. 25 3. 45 3.371 
1895 3. 121 3. 05 3.12) 3. 07 3.10 3. 071 3.12) 3. 05 
00 FR CUA 3.15 3 3. 20 3. 071 3.991 3.071 3. 071 3. 021 
 . apra 12 3. 021 7 3. 12 . 40 ; 10 3.95 
0 0 0. LLCRTTLXITIILD 70 3. 55 g0 3.55 |. 70 60 621 8 55 
(0 CTUM 1. 25 o, YU 1. 50 1,25 AS 1. 30 i 4. 271 
^ (TTTIITILEIIILIIILL 1.75 1. 70 1.7 1.70 1.75 1.70 Y 165 
1901 . 1. 371 1. 37 1.371 1.37 1.371 1.37 1. 37) 1.37) 
A TATTI 1,10 1 1.10 1,05 1.10 1. 05 1.10 1.05 
^ PT OREERT 1,10 1.05 1.10 1.05 1.65 1.10 i 65 { 35 
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Highest and lowest prices of lead at New York City, monthly, 1890-1905—Continued. 


— M  _  — __——_ = —À 


Mav. | June. ' July. August. 
Year. T a 
Highest E Tow üst, Highest. | LONE E Low ii: Highest. Lowest. 
NGHE EAE ELENA NS 2 
1890 MERC duna 4.35 | d 4.50 4.25 4.50 4.40 4.724 4.35 
o PARERE 4.37) 4.20! 4.50 4.351 4.45: — 4.30 4.53 4.40 
TN 425) 4.20. 420 4.06 4.26 4 4.15 | 4 
B08 A 4 3.75; 3.90: 3.45 3. 60 8. 30 8. 75 3.25 
i, EM as 3. 40 330, 3372 — 3.25 265  & 371 3.70 3.30 
ra E 3 ozi 3. 30 3. 25 3. 50 | 3.90 3.55 : : 
D TCR 3. 05 3 3.05 3 3 2.90 2.90 
E Lodi oe iei es $34 3 A, 3. 60 3. 25 3.90) — 365 4.10 8.70 
IBIR. MM | 3.80 3.60 | 3. 90 3.75 4 ! 3. 80 4.10 3.90 
IRE tee EEE A 4.50 4.37) 4.50 — 4.45 4.60, — 450' 4.60 4.50 
O een | 4. 70 4 4.25 3.75 4.25 4 4.34 | — 4.25 
TU ENS cue lesen 4.374 4.374 437 4.374 4.371 4.373 4.374 437 
Vd eos nate | 4.10 4.05 4.10 4.05 4.10 4.05 4.10 4. 05 
A | 4.35 4.30 4.35 | 4.10 4.10 4.05 4.10 4.05 
Se ptem ber. October. | November. | December. 

VERE Highest. Lowest. | Highest. "Low est. H Highest. Lowest. | Highest, ' Lowest, 
ju cn idees 5 icd 5. 25 5 | 5.25 4.60 4.60 4,05 
WSU SA 4.55 4.40 4.55 4.10, 4.35 4.10 1D, 4.25 
rd 4.15 4 | 3. 95 3.85. 3. 85 3. 70 3.85 | 3. 70 
EA 3.95 | 3.75 3.75 125. 3.371 3.30. 3.30 3.20 
(1: ee EET 3. 30 3.10| — 3.15 3.05) — $14, — 3.10 3.124 3.021 
ÓN 3.45 3.324 3.35 330: 325 3.15 3. 30 | 3. 20 
1896. cnc 280 LIA 2.92 de 3.05 2. 85 $05, 2.95 
JHUT A cce coe Evae 4.35 4.25 4.25 nd 3.85. 3,75 &75| 3.6 
LO conca 4.05 3.90 3. 90 3.60 | 3,70 300 — 380' — 3.00 
o ee S 4. 60 4.55 4.60 457 — 4.00 4.571 475, AON 
IUD cias ener ies 43A 435] 4.37 4.35 4.374 /— 435 4.37 435 
n HEROUM 4.37] 4.37) 474 db 4.374 4.37 4.37 4 
cda cuo 4.10 | 1.051 4.10 4.05 4.10 4.05 4.10! 405 
100] ci eet caus 4.40 | 4.10 | 4.40 | 4. 35 4. 40 110 .— 425, 410 


-— —— A AAA ——— AAA — ——À ee = ame ae = 


Prices have been under the almost complete control of the American 
Smelting and Refining Company, which advanced the market from 
4.10 cents a pound during the early months of 1903 to 4.35 cents, New 
York, on March 10, and to 4.65 cents on March 13. Toward the end 
of April the price was restored to 4.35 cents, and in the middle of 
June to 4.10 cents. In September 4.40 cents was established as the 
price, but it was reduced to 4.10 cents again in November. In Decem- 
ber the price was fixed at 4.25 cents. During the year, therefore, the 
price for lead was considerably higher than it had been in 1902. 


—_ 


ZINC. 


By CHARLES KIRCHHOFF. 


PRODUCTION. 
The large production of spelter in 1902 was only slightly exceeded 
in 1903. 
The development of the industry is shown by the following figures: 


Production of spelter in the United States, 1873-1903. 


Year. . 


Quantity. | 


Short tons. | 


Year. 


Quantity. 


Short tons. 


ioe Aceh ai EO A A A 87, 260 
A etcetera! 15:823, A A tect te 78,832 
A a neha OA 30 A ci naueadduamn sere: 75, 328 
A 33, 765 || 1895.4... Lesser 89, 686 
[o CC" A EE 81, 499 
A A eRe A A Wi okie a 99, 980 
TRS PME A TE C 115, 399 
O ah E CR NN ER 42,641 || 1899... ON 129, 051 
[D  —————— MÉ— A scan aeee eee ensd one 123, 886 
A c DEL A 692008 e cs por n pxeirs 140, 822 
TRO PR cm A It deci esau 156, 927 
TROU OE eee EA a er See ee ge OB GRE A n aAA a 159, 219 
PRO CMM t eee eee E TT 80, 873 | 
In the different States the production has been as follows: 
Production of spelter in the United States, by States, 1882-1903. 
Eastern | 
Year. and South- Illinois. Kansas, | Missouri. | Colorado. Total. 
| ern States. 

Short tona. Short tons. | Short tona. | Short tons. | Short tons. | Short tona. 
is 5, 698 18, 201 7, 866 2,500 1....... LLL. 33, 765 
dee A 5,340 16, 792 9, 010 5,730 |...L....eee- 36, 872 
(Miss lia 7,861 17, 594 7,559 BIA: oiarisias 38, 544 
|, a ee Eg 8, 082 19, 427 8, 502 LOT as 40, 688 
I RT 6, 762 21,077 8, 932 el eee 42, 641 
AS A 7, 446 22, 279 11, 955 8,660 |....LLLLsu.. 50, 340 
1, a do 9,561 22, 445 10, 432 13,465 LLL. LLLLuu.. 55, 903 
T MAE 10, 265 23, 860 13, 658 13:002 S oeetuseeies AN, 800 
aid 9,114 26 243 | 15, 199 13:397 Lease bags 63, 683 
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Production of spelter in the United States, by States, 1882—1903— Continued. 


Eastern 
Year. and South- Illinois, Kansas, Missouri. | Colorado. Total. 
| ern States. | | 
Les HER Ma iic eee tte E A cM — 
| Short tons. | Short tons. | Short tons. | Short tons. | Short tons. | Short tons. 
a 8,945 | 
liac dio highs | Edda | saul | 16M lo... | 80,873 
a 9, 582 | 
A re ee peer ee | b4.913 c 31, 383 24, 715 E AA | 87, 260 
| a 8, 802 
E Ee | b 8. 882 c 29, 596 22. 815 IET Loco mena 78, 832 
jo CNN E cosas E «7,400 | 28, 972 25, 588 DE | nae 75, 328 
b1, 376 
a 9, 484 
|S ae ot are : 035,732 25, 775 E RERO HORS 89, 786 
| b3, 697 | : 
Ms eee un, 10 | 036,173 20,759 ddl rers 81,499 
b2, 427 | 
a7,218 ] . 
IM. e ascia die | de | c37, 876 33, 396 A PONEO | 99, 980 
BE ae E 8,631 e 47,103 40, 132 [3 METTE 115, 399 
D PRIORE CIO RR RE 8,805.  c50,118 52,021 Je. ni | 129, 051 
IR ALME 8,259 | — 38,750 62, 136 IE A EE LL. 
BR APAREY AEE SOA ds dan 8, 603 c 44, 896 74, 240 DOM uc oes vezss ^. 4140, 822 
AAA 12, 180 c 47, 096 86, 564 Ha ye eae |». €156,927 
| | 
AA o Edda ES 12,301 | 47,659 | 88, 388 | 9, 994 877 | 159,219 
| 
a Eastern. dIncluding 2,716 short tons dross spelter. 
bSouthern. e Including 2,675 short tons dross spelter. 
e Including Indiana. J Including 3,302 short tons dross spelter. 


Returns have not been received from the Sandoval Zinc Company, 
whose output has been estimated, with the reports of former years as 
a guide. 

CONDITION OF THE INDUSTRY. 


Colorado appears for the first time as a producer of spelter, the 
plant of the United States Zinc Company at Pueblo, Colo., controlled 
by the American Smelting and Refining Company, having started 
during the year. 

There have been quite important additions to the productive capacity 
during 1903. The Illinois Zine Company, at Peru, Ill., constructed a 
new furnace of 800 retorts, dismantling one of the older pattern, of a 
capacity of 168 retorts, which would make a net increase during the 
year of 632 retorts. The Granby Mining and Smelting Company took 
over the works of Lanyon Brothers Spelter Company at Neodesha, 
Kans., on March 1, 1903. The La Harpe Smelting Company began to 
smelt ore on September 19. A second block was started on November 
13, making four furnaces running from that date to the end of the 
year. A third block was put in operation early in the current year. 
The Cherry vale plant of the Edgar Zinc Company, owned by the United 
States Steel Corporation, was increased by 333 per cent during 1903, 
making the capacity of the works 22,800 tons annually. 
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The Cockerill Zinc Company, of which Mr. A. B. Cockerill is presi- 
dent, was building a large new plant at Altoona, Kans., in 1903, which 
will be in operation during the second half of 1904. Mr. William 
Lanyon, long connected with the zinc industry, was building works at 
Caney, Kans., which are to be in operation in the summer of 1904. 
The Cherokee-Lanyon Zinc Company erected a new block at Gas, 
Kans., and the United Zinc and Chemical Company enlarged the plant 
at Iola, Kans. The two older plants at Girard, Kans., operating 
under the names of the Girard Zinc Company and the Kansas Zinc 
Mining and Smelting Company, were moved to Chanute, Kans., in 
1903 and rebuilt. They began operating in January, 1904, under the 
name of the Chanute Zinc Company. Mr. A. B. Cockerill has pur- 
chased the works of the Nevada Spelter Company, at Nevada, Mo., 
which were partly dismantled after they had been sold to the Prime 
Western Spelter Company. Mr. Cockerill has repaired the plant and 
it is being operated in his name individually. The Graselli Chemical 
Company has built works at Clarksville, W. Va. The New Jersey 
Zinc Company is planning a large new plant in the Chicago district. 

Zinc oxide.—The production of zinc oxide for 1903 is estimated at 
119,124,160 pounds, exclusive of the lead-zinc pigment made directly 
from the ores by the United States Reduction and Refining Company, 
of Canyon City, Colo., which amounted to 4,950,000 pounds. This 
plant was increased about 50 cent during the year, but was in opera- 
tion only about two-thirds of the time on account of a fire at the works. 

The capacity of the oxide plant of the New Jersey Zinc Company at 
Palmerton was increased about one-third by the addition of 96 furnaces, 
completed in the latter part of 1902. These were all in operation 


during 1903. 
THE ZINC MINES. 


The production of southwest Missouri and Kansas declined quite 
sharply during 1903. Mr. Jesse A. Zook, of Joplin, has compiled for 
the Daily Globe the following statement of ore sales for 1901, 1902, 
and 1903, by camps: 

Sales of zinc and lead ore in the Joplin-Galena district in 1901, 1902, and 1903. 


Zinc ore. | Lead ore. 
Camp. Quantity. "Quantity. 
; ———— ———— —— —-| value. |— —— ————,— ---| Value. 
1901. | 1902. | 1903. 1901. | 1902. | 193. 
MT eee I 

Short | Short | Short ` Short | Short | Short 

tona. tona. tons. tons. tona. tons. 
Jopliti. 2:0 oou iota oun 67,232 | 73,690 | 63,870 82,436,465 | 12,227 | 10,206 | 8,084 | $131,130 
Galena and Empire............ 33,930 | 30,339 | 23,402 ; 769,095 | 5,270 | 3,096 ^ 2,592! 156,535 

! 

Carterville ..................... 44, 348 f 8,772 |] ; 
à 44,693 | 44,917 | 1,539,545 9,118 | 9,590 547,060 
Webb Olty occ 13,741 | "i ?l xo | i 
Duenweg ...................... 4,235 | 13,679 | 17,600 | 612,515 | 1,479 | 1.640 — 3,010 | — 161,695 
AUFÜTÓ. ous ur di ses goonies 20,435 | 19,395 | 13,785 ' — 404,225 566 261 23N 12,595 
Prosperity access centies ro eek 10,929 | 5,720 | 201,965 |........ 1,182 735 39, 855 
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Sales of zinc and lead ore in the Joplin-Galena district in 1901, 1902, and 1903—Cont' d. 


Zinc ore. Lead ore. 
Camp. Quantity. Quantity. 
—————————— -| Value. |—-— —— ——, ——| Value. 


1901. | 1902. | 1903. 1901. | 1902. | 1908. 


— — —— ——— —À ——— —— ——— 


| Short Short | Short Short | Short | Short 


tons. tons. tons. tons. tons. tons. 
Oronogo .........c eese nnne : 16,480 | 9,225 | 7,507 | $257,995 877 477 2201 | $11,100 
Din@ltec ca eto easton | g452| 7,503| 6,408 | 219,280! 176) 205] 1928 6,915 
Alba and Neck City............ 7,633 | 7,043 | 9,454 | 374,395 26 | 283] 158 8,075 
Granby .........eeeeene nene 7,941 | 8,459 | 8,067 | 193,285 | 1,075 | 1,089 | 809 | 44,140 
Carthage...........- sese eeeeese ! 4,283! 5,958| 6,453 | 130,075 10 2|  199| 10,320 
Cave Spring.................... 8,804 | 4,594| 2,410 | 87,280! sed] 242: 295 15,870 
Spurgeon and Spring City ..... | 4,512 | 4,383 | 2,751 75,760 | 1,883 | 1,169 916 47, 680 
A PN sm mas Lal amas 
Stotts City .........ccceeeeee eee 11124 11431) 338 | maot — 46 Ll. DN 
Carl Junetion.................. 6,723. 7,061 | 5,592! 201,280 | 177 ........ 1l, 590 
Miscellaneous. ................. 8,963 1 4,336) 6,602 | 232000. 689,  972| 696 EE 
Total 1908 ....... esee eene npe 221,689 | 7, 835, 145 |........ AMNEM: 28,530 | 1,546, 005 
IE IA eee eene ES 256,338 | 7,863,608 |........ | — 30,142 . 1,454, 818 
Total 1901 .............. ll eeeese AI 256,920 | 6,318,249 |........ AED 34,908 ' 1,610,981 
AAA erede AN 244,629 | 6,583,944 |... lesse 29,176 1,402,678 
Total 1899.......... cesses ee eM 285, 088 A O ETT 23,888... sess 


The smaller product of 1903 is principally due to the fact that the 
majority of operators declined to operate their concentrating mills 
during the night shift. Prospecting was not active in 1901, and since 
it takes about two years for development after the ore has been located 
by the drill, comparatively few mines entered the productive stage in 
1903. 


For previous years the ore sales have been as follows: 


Ore sales in the Joplin- Galena district, 1894-1903. 


Yenr. | Zinc ore. | Lead ore. * dore Telue 
Short tons. | Short tons. | 

Lo p TE 147, 310 32,199 | — $3,535,736 
III E RI UL A M Semi ira 144, 487 31, 294 3,775, 929 
jio re — A A at aes ete tess 155, 333 27,721 3,857, 255 
Lor 177,976 30, 105 4, 726, 302 
1808. xc A pes DV S S E ELA D Lou TEM DUE 234, 455 26,697 7,119, 867 
jo C ——— — — e$ 255, 088 23, 888 10, 715, 307 
E MEM ERN OE 244, 629 29,176 1, 996, 622 
A A cA ur Ue 256, 920 84, 938 7, 929, 230 
190) ttc eU velis erdE o cibi DEVE VUL LR rede Ye aces 256, 338 30, 142 9, 318, 421 
1908 o: oot A Ed D US a ha cs p NE | 227,689 | 25, 520 9, 381, 150 
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The average base prices, from month to month, for the ores of the 
district have been as follows in 1900, 1901, 1902, and 1903: 


Average base prices of zinc and lead ores in the Joplin-(ralena district in 1900, 1901, 1902, 
and 1908, by months. 


Zinc, per short ton. Lead, per 1,000 pounds. 
Month. —€——————— P 
1903 | 1902 | 1901 1900. 1903 1902 1901 1900 

ot ae V 
January .........-.-- $30.59 | $26.75' 823.73 | $30.28 | $25.38! $21.00 | $22.80| $28.00 
February ...........- 31.07: 27.00; 23.96|  29.36| 25.11 21.61] 22.50 27.50 
March ............... ' 33.33| 28.00 23.70] 28.45| 29.27! 2165, 23.10 26.50 
April Lied 32.48 | 28.85| 24.58.  28.42|  29.66| 21.75 22.26 26. 86 
C e oda 36.22  29.28| 24.38|  2692| 26.43! 2.00| 23.69 24.50 
June............ ee 35.54)  34.10|  2422|  25.00| 26.20, 22.80] 23.52 22. 80 
July iso ida 34.78|  34.37|  24.38|  2423| 26.28] 24.00] 23.49 21.35 
August ...... AEE 35.23!  32.50| 23.88] 25.67| 26.60 | 24.10] 22.90 23.00 
September........... 35.15 | 33.00| 2282|  9?455| 27.56, 24.50] 23.16 23.00 
October.............. 32.47 | | 33.58|  24.63|  2425| 27.94)  2475| 23.15 22.71 
November........... 30.10 |  32.10| 26.15 |  2445| 26.85 24.95] B.H 22.80 
December ........... 30.18 | 29,25]  28.4|  25.40| 26.69, 2500 22.35 22.19 


There has been a good deal of activity in the development of the 
old zinc ore districts of southwestern Wisconsin. A considerable num- 
ber of new concentrating mills of the Joplin type have been erected, 
and it is probable that a considerably larger output will follow. 

Increasing quantities of zinc ores and concentrates are coming from 
a number of camps in the Rocky Mountain region. Leadville has 
continued its shipments, a goodly share even going to the zinc smelting 
plant at Pueblo. Kokomo, Rico, and Creede contribute to Colorado’s 
total. Material is also sent from the Magdalene district in New Mex- 
ico, and from Park City and Frisco, in Utah. For the first time ship- 
ments to United States smelters have been made from the Slocan 
district in British Columbia. 

M kR 1903——17 
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IMPORTS AND EXPORTS. 


The imports of zinc in its different forms have ceased to be of any 
For a series of years they were as follows: 


consequence. 


Zinc imported and entered for consumption in the United States, 1867-1902. 


Year ending— 


1908... eror 


Quantity. 


Block or pigs. 


Pounds. 
5, 752, 611 
9, 327, 968 
13, 211, 575 
9, 221, 121 
11,159, 040 
11, 802, 247 
6, 839, 897 
8,593, 570 
2, 034, 252 


1, 266, 894 
1,270, 184 
1, 419,791 
8, 092, 620 
2, 859, 216 

18, 408, 391 

17,067, 211 
5, 869, 738 
3, 515, 840 


8,387, 647 
3, 825, 947 
2,052, 559 
1, 997, 624 
808, 094 
297, 969 
425, 183 
387, 788 
744, 301 
1, 040, 719 
2, 905, 451 
2, 605, 028 
2,783, 329 
1, 767, 756 
556, 134 
895, 054 
403, 355 


Sheets. 


Old. 


| Value of | 
. === manufac- 
Quantity. | Value. |Quantity.| Value. | tures. 


— —— | —————— |o [— | ———M MM E 


508, 355 
522, 524 
331, 399 
203, 479 
101, 766 

56, 082 

63, 250 

57, 753 

53, 294 
371, 920 
125, 457 
736, 964 
655, 503 
208, 852 
113, 268 


136, 138 
276, 122 
146, 156 
77, 845 
101, 335 
41, 199 
16, 520 
22,790 
13, 788 
26, 782 
32, 096 
109, 520 
104, 669 
143, 557 
86, 653 
22, 766 
36, 536 
19,161 


Pounds. 


5, 142, 417 |8311, 767 


3,557, 448 

8, 306, 723 

9, 542, 687 

7, 646, 821 

10, 704, 944 
11,122, 143 
6, 016, 835 

7,320, 713 

4,611, 360 

1,341,333 

1, 255, 620 

1,111,225 

4,069, 310 

2,121,824 

4, 413,042 

3, 309, 239 

952, 253 

1, 839, 860 


1, 092, 400 
926, 150 
295, 287 

1, 014, 873 
781, 366 

21, 948 
27,272 
28, 913 
39, 947 
42,513 
27,321 
15,971 
39, 712 
86, 878 
155,144 
157, 787 
136, 587 


258,770 


444, 539 


6,354 
10, 801 
10, 467 

8,339 

8,537 


e" c-c-c2c022e]9 992250272292 


*" cese! 20072€2t€99 


r.<.o.. . 090-595: A400200 0000 


eeeenvvese ec 0... .e..o.s 


s$r.o.n. non... er onconcansos. 


ee ee ee 2225700099 


ss «.0:- 00800 0000000... 


: co ce.en.e. e. ¡e . on... oe. 


n.e..soceoecso|oon.n...o.oo 


*""".e-c92020:929|*59026549292 


115, 203 
265 
27,754 
64, 398 
14,855 
41, 643 
96, 899 
167,954 
155, 670 
150, 168 
313,537 
325, 331 


8, 299 
11,772 


20, 677 
16, 479 
11,816 
9, 953 
9, 800 
11, 459 
11,211 
8, 824 
21,257 
39, 549 
32, 708 
10, 376 


1,071, 061 
947, 063 
943, 964 

1, 175, 077 

1, 108, 918 
676, 287 
572, 635 
372, 817 
147, 561 
132, 026 
109, 718 
585, 721 
262, 218 
948, 936 
802, 932 
249, 767 
180, 103 


185, 620 
319, 977 
170,794 
140, 781 
154, 570 
42,659 
45, 969 
41,275 
28, 195 
40, 407 
43, 521 
122,651 
122,021 
165, 667 
128, 090 
76,059 
76, 882 
49, 846 


Year ending— 


ce... .no..o nc... ....oo 


“eo ne. e..n.eo..n. e. o. .o.oo 


"-902*5a2059900492»^922€ 


c60or ..oa. e... n. ne. no. no ...oo 


ZINC. 


Imports of zinc oxide, 1885-1908. 


Dry. 


2, 233, 128 


8, 526, 289 
4, 961, 080 
1, 401, 342 
2, 686, 861 
2,631, 458 
2,839, 351 
2,442,014 
3, 900, 749 


In oil. 


Pounds. Pounds. 


98, 566 


79, 788 
123, 216 
51, 985 
66, 240 
102, 298 
128, 140 


! 


111,130 | 


254, 807 


4 


Year ending— i 


December 31— 


e. .coce.....es 


Dry. 


Pounds. 

8, 871,292 
4,546,049 
4,572, 781 
5, 564, 763 
3, 342, 285 
3, 012, 709 
2, 618, 808 
8, 199,778 
3, 271,885 
8, 487,042 
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Exports of zinc and zinc ore of domestic production, 1864-1903. 


Ore or oxide. 
Year ending— 
Quantity | Value. 
June 30— Cut. 
j|. IE 14,810 $116, 481 
Eao s P cere 99, 371 114, 149 
loca 4, 485 25, 091 
E AA eres 8,676 32, 041 
1868 aii 8, 344 74,706 
|o A AA 65, 411 
O a is 15, 286 81, 487 
IST TOES 9, 621 48, 292 
LRT? NEC MN 8, 686 20, 880 
TST ERR OMM 234 2, 304 
7, 2c ens 2,550 20, 037 
jr m 3, 063 20, 659 
OA 10,178 66, 259 
Wa sii 6, 428 34, 468 
| Lyr. sheath oes 16, 050 83, 831 
ry AO 10, 660 40, 399 
E A ew ia rne 13, 024 42, 086 
Titi cas 11,390 16, 405 
Ia 10, 904 13, 736 
jj, A aa 3, 045 11,509 
1884 cose ee ae aes 4,780 16, 685 
j|. Sp P wee ence 6, 840 22, 824 
December 31— 
IBND ou sooo Den oai dc 26, 620 49, 455 
| prc — 4, 700 17, 286 
IRBR A cies aes 4,560 | 18, 034 
E RI ue eae 26,760 | 73, 802 
I890 1. olas cO etx 77,360 195, 113 
1891.22 2o ene cuties ts 115, 820 ]49, 435 
os — 18, 380 41,186 
Lo A alpes ads 980 1,271 
IB coe o Weed. teHER EAS 5 
A 480 1, 008 
jo A ÓN 41,500 47, 408 
E AAA ca ada ieetioan 165, 200 211, 350 
1898. coco ei teas 210, 400 299, 870 
NOOO MM MT 503, 940 725, 944 
1900.5 cone is 751,100 | 1,133,663 
AAA bad oss 788,500 | 1,167,684 
1909: Once o os inus 995,240 | 1,449,104 
A UI E SEVA 703, 760 987, 000 


110, 157 
76, 380 
62,919 
73,963 
43, 566 
38, 090 

194, 542 

1, 419, 922 

2,545, 320 

2,182,949 

1, 368, 302 

1,491,786 

1, 489, 562 

852, 333 
126, 043 
101, 685 


917, 229 
136,670 
62, 234 
879, 785 

3, 295, 584 
4, 294, 656 
12, 494, 335 
7, 446, 934 
3, 607, 050 
3, 060, 805 
20, 260, 169 
28, 490, 662 
20, 998, 413 
13, 509, 316 
44, 802, 577 
6, 780, 221 
6, 473, 135 
3,041,911 


Plates, sheets, pigs, or 
bars. 


Value of 


ce... ..on..o. nen rc (encon nanoc[|onocnsor.n.o. 


Value. tures. 

$12, 269 |............ 
22,740 |............ 
13,290 |............ 
30,587 |............ 
68, 214 |............ 
10,672 |... sss 
7,823 A 
6,726 |............ 
4,656 |........... 
3,612... Lis ee edes 

4, 245 91, 000 
11,651 4, 333 
115, 122 1, 118 
216, 680 567 
170, 654 |............ 
119, 264 |............ 
132, 805 168 
124,638 |............ 
70, 961 TA 
9,576 4, 666 
7,270 4,991 

75, 192 13, 526 
9,017 16, 789 
4,270 | 19, 098 

44, 049 85, 732 
126, 291 23, 587 
278, 182 38, 921 
669, 549 166, 794 
413, 673 224, 787 
144, 074 99, 406 
153, 175 50, 051 
1,013, 620 51,001 
1, 356, 538 71,021 
1, 033, 959 138, 166 
742, 621 143, 232 
2, 217, 693 99, 288 
288, 906 82, 046 
300,557 | — 114,197 
163,379 ' 71,354 


manufac- |Total value. 


———— o | ——M————— e 1 ———À | MÀ À— 
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During 1903 there was exported a fair quantity of New Jersey ore 
via New York, and Colorado shipped a larger quantity via Galveston. 
Exports of zinc ore, by customs districts, during 1901, 1902, and 1903. 


1901. 1902. 1903. 
Customs district. QA Se ee ee eee 
Quantity. Value. Quantity. Value. Quantity. Value. 
Long tons Long tons Long tons 
New York.................... 24, 092 $694, 995 20, 883 $582, 229 23,722 $649, 970 
Philadelphia. ................ 2, 039 62; 145: A A o eee uv eu e e 
Galveston.................... 291 8,512 27,817 834, 520 11,227 331, 350 
New Orleans................. 13, 003 402, 032 290 R 600 MER 
Newport NOWR. arial 587 17,610 |............ A 
All other district8s............loooo....... Hip 185 6, 145 239 5, 680 
TOMA coe esas ees 39,425 | 1,167,684 49,762 | 1,449, 104 35, 188 | 987, 000 
i 


The following table shows the destination of the ore exports: 


Exports of zinc ore, by countries, during 1901, 1902, and 1203. 


1901. 1902. 1903. 
Country Se EES EE ae - 
Quantity. Value. Quantity. Value. Quantity. Value. 
— — — —— .——————— — --] me | ef SS 
| Long tons Long tons Long tons 
Austria-Hungary ............ | A Ue teg ex 90 $2, 700 80 $2, 400 
Belgium ia in 13, 167 $406, 734 30, 138 895, 824 11, 813 346, 350 
Netherlands ................. 26, 137 757, 295 19, 244 511, 980 23, 163 634, 200 
Germany .................... 1 40 iaa aa 116 3, 450 
United Kingdom ............ 120 8, 615 290 8, 600 17 600 
Total... oin sae aed j 39,425 | 1,167,684 49,762 1,449,104 35, 188 987, 000 


The exports of spelter, by customs districts and by countries of 
destination, are exhibited in the following tables: 


Exports of zinc, by customs districts, during 1901, 1902, and 1908. 


1901. | 1902. | 1903. 
Customs district. a ICM mcn MEI A Sig a EMI EIN Rc 
Quantity. Value. | Quantity. Value. | Quantity. Value. 
Pounds. ` Pounds. | Pounds. 
New York ................... 3, 827, 740 | $159,832 | 1,455,101 $63,781 598, 336 f36, 384 
AA ceed oe caw x mn 689 49 
Norfolk and Newport News.. 710, 200 | 30,631 | 4,277,241 198,156 | 1,704, 491 86, 088 
A A ÓN PA 16, 525 900 62, 900 3, 897 
New Orleans................. 1,171, 068 53, 074 1,344 78 6, 557 462 
O O esee ens ed 8, 838 229 179, 840 10, 607 
Huron .........-.....e0e-eeee 936, 227 88, 507 196, 549 9, 381 183, 188 10, 592 
All other districts............ 134, 986 6, 862 522, 537 28, 132 305, 910 15, 300 
AN 6,780,221 — 288,906 | 6,473,135 | 300,557 | 3,041,911 | 163, 379 


ENS 


Practically all the spelter shipped from Atlantic coast ports is the 
high-grade spelter made from New Jersey and Virginia ores. 


The destination of the exports of zinc is shown in the following 
table: 
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Erports of zinc, by countries, during the calendar years 1901, 1902, and 1908. 


| 1901. 1902. | 1903. 
Country. S is 2 a qu : 
' Quantity. Value. Quantity. ' Value. Quantity. Value. 
Pounds. Pounds. l ' Pounds. 
Belgium iria 83, 545 A e e i ETEEN E 
Germany..................... | 1,000 50 162, 351 $7,394 m CONTE 
Netherlands ................. eese m AER 68,851 ` ee e CHEST 
United Kingdom ............ | 5,167,27 218,841 | 5,256,329 , 237,945 1,767,391 $89, 985 
Canada... tias 1,035, 020 . 43,753 234, 390 12, 256 401,584 23, 305 
All other countries........... 493, 382 2,49 751,214 40,365 872, 936 50, 089 
A IS — E "Leere ccm" A 
Total: són | 6, 780, 221 288,906 | 6, 473, m 300,557 | 3,041,911 163, 379 
CONSUMPTION. 


The consumption of spelter was satisfactory in 1903, the require- 
ments of the galvanizing and brass industries being good until the 
closing months of the year. The reports of stocks are more complete 
than they have been in the past. Producers who in 1903 made 
99,994 short tons of spelter, reported their stocks to be 9,926 short 
tons on January 1, 1904, as compared with 6,407 short tons on Jan- 
uary 1, 1903. The following table gives an estimate based on the 
data available: 

Estimated consumption of speller, 1896-1908. 


1896. 1897. | 1898, 1899. | 1900. 1901. 


Short | Short | Short Short | Short Short 


— ~ 


Short Short 


tons. tous. © tona. tons, — tona. tons, tone, lona, 
Production ............. seen nenne | 81,499 | 99,980 115,399 |129,051 123,886 140,822 [156,927 | 159,219 
IMpOrtS A pee bori Dance edi | 428 | 1,279 |. 1,303 |. 1,392 961 357 448 202 
Add decrease of stock during year.. ........ 1,768 | 2,014 897 ........ A [enar 
Total supply ...........eeeees. 81,927 103,027 118,716 [131,340 124, 847 (145,087 [157,375 | 159, 421 
Deduct— Je "RTL pa NS LI MM = 
Exports of foreign .............. E E 18 PA dU. lin UI PA [sik be 
Exports of domestic ............ 10,130 | 14,245 | 10,499 | 6,755 22,410 | 3,3990 | 3,237 | 1,521 
Increase of stock during year...| 1,675 |................].. eee 3,015 '........ 1, 456 3,519 
TA id 11,809 | 14, 215 ED 517 | 6,755 25,448 | 3,390 | 4,693 | 5,010 
Apparent home consumption....... 70, 118 88, 782 105,199 124, 585 | 99,399 |141,697 |152,682 | 154, 381 


Consumption, therefore, was very well maintained in 1903. 


PRICES. 


The spelter market early in the year displayed a hardening tendency, 
after opening with prices as low as 4.55 to 4.574 cents at New York. 
Month after month prices advanced steadily until 5.75 cents was 
reached as a minimum in May and June, and as high as 6.25 cents 
was paid. Six cents as a minimum was paid in September and Octo- 
ber. November, however, brought the general uneasiness in the 
metal trades, and with it the market declined quite rapidly in that 
month and in December, the market closing at 4.623 cents. 
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The following table summarizes the prices of spelter since 1875: 


Prices of conmon Western spelter in New York City, 1875-1895, 
* MAJ 


[Cents per pound.] 


Year. | Highest. | Lowest. Year. Highest. | Lowest. 
O EEEE T 7.35 0:90 BB A ^— 4.0 4.25 
Cri A A PEU 8. 00 E TIR C rM ^—— 5.87 4. 40 
1694 PEDEM LR UR EDS 6. 50 AN NEC SM E y 4.50 
Tr AN Ne re 5.75 £35. 149. s ee ee ee MESS 4. 62 
RID DNUS 6. 25 SUP 6.10 4.20 
O 6.75 AO 4891 EE | «0 4.65 
1881.......... re 6,00 4.75 | 1892 sse | 4.90 4.36 
AS 6.00 | 4.50 1898 eee eene 2004.50 3. 55 
ala 0004.75 4.30 | 1894 .........Lsseess- MAT 4. 00 3. 25 
A e ONPE 4,65 4.00 i PON ETEEN ET AER 4.35 3.10 
A NA ! J e 4.00 

MENU AMA EOS ST E DR ER REN RE RN. n e ee 
Price of common Western spelter in New York City, 1896-1903, by montha, 
[Cents per pound.] 
| January. February. March. April. 
Year. The ae Gn ee = - A a EE 
| Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. 
1896......... eene 4.05 4.00 4.15 4. 00 4.15 4.10 4.20 4. 05 
E cens AN 4.10 3. 90 4.10 4.00 4.15 4.10 4.15 4.10 
1898...... eene | — 4.00 3. 90 4.10 3.90 4.25 4.15 4.30 4.15 
1899 A | 5.70 5.15 6.50 5.70 6.50 6.25 6. 80 6.20 
1900 lora O 4.75 4.50 4.75 4. 55 4.7 4.5 4.75 4.55 
Wild ates | 435 4.02 4.02 3.92 3. 95 3.87 ' — 4.05 3.92 
T cesses | — 4,30 4.25 4.25 4.00 4.35 4.20 4.45 4.40 
ass | 4.90 4.55 5.05 4.97 5.75 5. 05 5.75 5.50 
May. June. July. August. 
Y ear. aa. a NAAA CE A en oo E g 
Highest. | Lowest. | Highest. | Lowest. Highest. | Lowest. | Highest. | Lowest, 
| 
A 4.15 4.00 4.15 4.00 4.10' 3.90 3. 90 3. 65 
aaa 4.20 4.10 4.25 4.15 4.30 4.20 4.35 4.25 
A 4.30 4.10 5.15 4.30 4.80 4.45 4.75 4.45 
1899...3....... eese 7.00 6.75 6.75 6.15 6.25 6. 00 6.00 5.30 
Ode 4.55 4.50 4.40 4.15 425| — 4.15 4.15 4.10 
A 4.02 8. 92 4.00 3.95 8.92 | 3.9 4.00 3.92 
1902 ss 4.65 4.40 4.85 4.80 5. 35 5. 00 5.50 5.35 
1908 nas didas 5. 80 5.75 6. 25 5.75 6. 25 | 5.87 6. 00 5.80 
] 
| September. | October. | November. December. 
en | Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. | Highest. | Lowest. 
nda 3. 70 3. 60 38.75 | 3.65 4.25 | 75 4.25 4.15 
corta 4.35 4.25 4.30! 4.15 4.25 3.90 3. 90 3.75 
I NR 4.82] 4.70 5.15 4. 821 5.25 | 5.15 5. 30 4.90 
1899..5 odori eios 5.75 5.20) 5,50 5.15 | 5.00 4.50 4.70 4.56 
ads 4.10 4.06 4.15 4.05 4.30 4.10 4.25 4.05 
a 4.10 4.00; 4.351 4.07 4.37 4.30 4.50 4.30 
10 osea decis: 5. 50 5. 30 5. 50 5. 40 5.85 5.10 5.00 4.50 
1908 5.5 eoru ues 6.10 6. 00 6.12 | 6.00 6.00 5. 25 b. 26 4.65 
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THE WORLD'S PRODUCTION. 


Messrs. Henry R. Merton & Co. (Limited), of London, on the basis 
of detailed reports, make the production of spelter in Europe as 
follows: 

Production of zinc in Europe, 1896-1903... 
[Long tons.) 


| 


| 
Country or district. 1896. , 1897. | 1898. | 1899. | 1900. | 1901. | 1902. | 1903. 


i 


Rhine, Belgium, and Hol- | 
lind ids ul utes RET casas 179,730 | 184,455 | 188,815 | 189,955 186,320 | 199,285 | 200, 140 


215, 690 
Silesia .......... sese cene. 95,875 . 94,045 , 97,670 | 98,590 | 100,705 | 106, 385 | 115,280 | 116,835 
Great Britain ................ 24,880 | 23,5560 27,940! 31,715 29.930 | 29.190 | 39,610 | 43,415 
Austria and Italy ............ 9,255! 8,185; 7,115! 7,190, 6,95 | 7,700| 8,460 9,025 
France and Spain............ 28,450 | 32,120! $2,135 | 32,955 | 30,620 | 27,265 | 27,030 | 27,920 
Polürid A A 6,165) 5,700, 5,575. 6,225 i 5,875 | 5,985 | 8,150, 9,745 

Total. sess veterans 344,355 | 348,115 | 359,250 | 366, 630 | | 360, 325 | 375,760 | 398, 670 422, 630 
United States ................ 72,767 | 89,20 | 103,061 | 115,224, 110,612 | 125,734 | 140,114 | 142, 159 


o world's produc- 
PA ties aug t 417,122 | 437, 383 ' 462, 311 481,854 | 470, 937 501, 494 538,784 564, 789 


United States percentage of 
world’s production ........ 


| 
20. 4 22.3 | case, 23.5 25.1 | 25.0 25. 2 


-— — 


The leading producers are Vieille Montagne, with 76,905 long tons; 
Hohenlohe, with 28,575 tons; Schlesische Actien-Gesellschaft, with 
27,445 tons; the Lanyon Zinc Company; G. von Giesche's Erben, with 
26,160 tons; and the Edgar Zinc Company, followed by the Stolberg 
Company, with 20,750 tons, and the Société Asturienne, with 20,330 
tons. 

According to the annual report of the Vieille Montagne Company, 
the production of spelter was 84,906 metric tons, the rolling mills 
having produced 68,313 tons of sheet zinc, and the zinc-white works 
10,450 tons. The gross profit was 7,505,704.99 francs and the net 
profit 6,256,017.81 francs. There were placed to reserve 2,145,203.56 
francs; 457,601.78 francs went to the administration, 114,400.44 
francs to the directors, and 3,600,000 francs were distributed as 
dividends. 

The Société Anonyme Métallurgique de Prayon produced 13,352 
metric tons of spelter and made a gross profit of 767,990 francs. 
After writing off, there were left 449,137.36 frances net profit, out of 
" which dividends aggregating 325,000 francs were paid, while 81,075.28 
francs went to the administration. 

The zinc mines of Upper Silesia in 1903 produced 208,785 metric tons 
of calamine, valued at 1,774,792 marks; 343,968 tons of blende, valued 
at 18,676,294 marks; 7,643 tons of pyrites, valued at 8.14 marks per 
ton; and 5,470 tons of lead ore, valued at 76.70 marks per ton. ‘There 
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were employed 8,597 men, those over 16 years of age earning 830.50 
marks per annum and those under 16 years earning 227.45 marks per 
annum, and 2,640 women, who earned an average of 285 marks per 
annum. 

The number of zinc works was 23, and they employed 6,792 men 
and 1,275 women, whose wages were 6,959,638 marks. The men over 
16 earned 982.61 marks per annum; the boys under 16 years 277.47 
marks, and the women 338.57 marks per annum. The consumption of 
materials was 103,669 tons of calamine, 281,989 tons of zincblende, 
1,707 tons of furnace accretions, and 4,545 tons of zine ashes. There 
were also consumed 1,225,007 tons of fuel and 48,085 tons of fire clay. 
The production was 118,522 tons of spelter, valued at 46,753,863 marks; 
16,745 tons of cadmium, valued at 51,049 marks; and 1,318 tons of 
lead, valued at 285,634 marks. 

The rolling mills employed 792 workers, to whom 645,089 marks 
were paid in wages. The consumption of spelter was 39,080 tons, and 
the product was 38,039 tons of sheet zinc, 377 tons of lead, and 454 
tons of by-products, with a total value of 17,545,177 marks. 

One zinc-white plant produced 1,107 tons of zinc white. 


ALUMINUM AND BAUXITE, 


By JOSEPH STRUTHERS. 


ALUMINUM. 


PRODUCTION. 


The production of aluminum in the United States during 1903 is 
estimated at 7,500,000 pounds, as compared with 7,300,000 pounds in 
1902, and 7,150,000 pounds in 1901. It has not been possible to obtain 
exact statistics of the production of aluminum, but judging from 
the extension of the uses of the metal and its alloys for such construc- 
tional and decorative work as requires lightness and no great strength, 
together with the increased quantity of aluminum, in the form of 
.wires and bars, used to replace copper for conducting the electric 
current, it is fair to assume that the production of the light metal in 
the United States is steadily on the increase. This assumption is 
strengthened by the fact that the quantity of bauxite (the crude min- 
eral from which aluminum is extracted) consumed during the last 
few years has been successively larger and larger, the consumption 
being based on the domestic production plus the quantity imported. 

The following table shows the production of aluminum in the United 
States for ench year since the inception of the industry in 1883: 


Production of aluminum in the United States, 1883-1903. 


Year. | Quantity. | Yenr. Quantity. 
Pounda, | Pounda. 

A irc: 820,000 
i c Get PORC petra PEDE | 150.5 1890 coetu m castle uA decus isti. — 1,300, 000 
POOR. does CORN HUS A IER NE P: ' 4,000,000 
A bei ee dashes | 3,000 || MERI | 5, 200, 000 
MIT Oc fests NN RM | 18.000" 2800: adds colas !.— 6,500, 000 
o ————— n À—À | 19,000 © 1900.............. E | 7,150,000 
Do TEE | AT AUR =, 3001. pun comes pH ccs aed oun sty | 7, 150, 000 
TSO ME INNER | 61, 28] | OO oux diocese e te emp a. | 7, 300, 000 
I me CC 0 VA,000 1 MOS concen eee cnn He ee es | 7, 500, 000 
A ae Sm o O si aer: | 48,462, 779 
LU PENES WOHNORT 333, 629 | | 
A act Cot d 


650, 000 | | 
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It is to be regretted that the secretive policy concerning the devel- 
opment of the industry continues to be pursued by the various com- 
panies manufacturing aluminum. Doubtless a free interchange of 
ideas on the reduction, refining, and working of the light metal, 
as well as on the special practice followed in making its various alloys, 
would help to develop this branch of the metal industry, and in con- 
sequence benefit each and every contributor to the general fund of 
knowledge. The rapid and phenomenal progress in the iron and steel 
industry in the United States is largely attributable to the willingness 
of each individual manufacturer to describe and discuss his own 
practice, and thus, by cooperation, help the others, and in turn be 
helped by them. 

At the present time five companies having 10 plants at different 
localities are engaged in producing metallic aluminum by the electrolytic 
process. Metallic aluminum is the sole product of the works operated 
by the Pittsburg Reduction Company; all of the foreign companies 
manufacture other electrolytic products as well. 


Aluminum works in America and Euro 1908. 
, 


rrr M —— —— — € — — — =i — ——M—— eee 


| Horsepower, 
Name of company. Location of works, . | Process, Capital. 
Avail- inu 
se. 
able | 
The Pittsburg Reduction Co., Niagara Falls, New York.. | eeu 
l ,000  Hall.......... $1, 600, ( 
The Pittsburg Reduction i Niagara Falls, New York... ........ | xi n 2100.08 
The Pittsburg Reduction Co.! Massena Springs, New York. 1,200 cautes Hall AAA e ee y cee 


The Pittsburg Reduction Co. | Shawenegan Falls, Quebee, — 6,000, 5,000 Hall.......... .......... 
(Royal Aluminium Co.) Canada. l 


The British Aluminium Co..| Foyers, Scotland ........... 14, 000 | ^, 000 . Heroult ...... 3, 360, 000 

Société Electro - Metallur- | Le Praz, Savoy, France..... | 12, 500 5,000 : Heroult ...... 2. 880, 000 
gique Française. | 

Compagnie des ProduitsChi- | St. Michel, Savoy, France ..| 6,000 
miques d'Alais. | | 

Aluminium - Industrie- Ak - | Neuhausen, Switzerland....' 4,000 
tien-Gesellschalt. 

Aluminium-Industrie- Ak- Rheinfelden, Baden, Ger- | 5,000, 5,000 Heroult ...... 
tien-Geselischaft. many. i | 

Aluminium - Industrie- Ak - | Lend Gastein, near Salz- 


tien-Gesellschaft. burg, Austria. 
| 


| 

| 2,000 ' Hall & Minet. .......... 
| | 
t 


4,000 | Heroult ...... 


3, 077, 000 
15,00 | 15,000 Heroult ...... 


| i 


The chief point of interest affecting the aluminum industry in the 
United States during the year 1903 was the final adjudication of the 
many lawsuits and counter lawsuits which from time to time have 
been instituted in behalf of the Electric Smelting and Aluminum Com- 
pany, of Cleveland, Ohio, and the Pittsburg Reduction Company, of 
Pittsburg, Pa. In October, 1903, the United States court of appeals 
rendered a decision against the Pittsburg Reduction Company (oper- 
ating the Hall patents) for infringement, since 1892, of the rights of 
the Electric Smelting and Aluminum Company, operating the Bradley 
patents. The sum involved was approximately $3,000,000. On Octo- 
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ber 13, 1903, a friendly agreement was entered into by the two compa- 
nies to the effect that the Pittsburg Reduction Company should pay a 
given sum for the quantity of aluminum made by it up to the date of 
the agreement, and should continue the manufacture of aluminum 
under license of the Bradley patents until the time of their expiration, 
in February, 1909, paying a royalty for all metal produced in the 
future; the operation of the Electric Smelting and Aluminum Com- 
pany is to be restricted to the manufacture of aluminum alloys, 
although it may handle and sell aluminum in all forms at the works of 
the company at Lockport, N. Y. The settlement involved also an 
agreement by the Electric Smelting and Aluminum Company not to 
appeal the old case of the Pittsburg Reduction Company v. the Cowles 
Electric Smelting and Aluminum Company, wherein the latter com- 
pany was enjoined by the United States circuit court from manufac- 
turing aluminum metal. By the terms of this agreement there will 
be no future litigation between the two companies. 

The patent of C. M. Hall, covering the cryolite-alumina electroly ve, 
was applied for July 9, 1886, and was granted April 2, 1889; but in 
its specifications externally heated crucibles were described. The 
patent of C. S. Bradley (No. 468,148), which was applied for on Feb- 
ruary 23, 1883, and granted only on February 2, 1892, covers the 
invention of dispensing with external heating in such electrolytic pro- 
cesses by the use of a sufficient electric current to keep the electrolyte 
ina fused condition. The Bradley patent was proved, by a suit decided 
in 1897, to belong to the Electric Smelting and Aluminum Company. 
In the early days of aluminum manufacture, Hall, at the works of the 
Pittsburg Reduction Company, dispensed with the external heating of 
the crucible, and it was decided that by so doing he infringed the 
Bradley patent. The case is somewhat complicated for the reason that 
in 1893, as a result of an action brought by the Pittsburg Reduction 
Company against the Cowles Electric Smelting and Aluminum Com- 
pany,it was decided by the court that the latter company had infringed 
the Hall patent. It now appears that neither company can manufac- 
ture aluminum by its present methods without infringing a patent 
which is the property of the other. However, the agreement of both 
companies, mentioned above, removes any possible conflict and places 
the manufacture of the metal on a proper business basis. 

The Electric Smelting and Aluminum Company apparently now con- 
trols the electric smelting industry in the United States, as, in addition 
to the electric smelting of aluminum, the following companies are more 
or less subsidiary to it: The Cowles Smelting Company, the Union 
Carbide Company, the British Aluminium Company, the Electric Gas 
Company, the Acetylene Illuminating Company, the Wilson Aluminium 
Company, and the Acetylene Company. 
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PROGRESS OF THE INDUSTRY IN THE UNITED STATES DURING 
1903. 

The new plant of the Pittsburg Reduction Company at Massena 
Springs, N. Y., was put into operation in September, 1903. The 
equipment includes four 300-horsepower sets generating current at 500 
volts, and provision is made to extend the works up to a consumption 
of 12,000 horsepower should the increasing demand warrant the out- 
lay. The St. Lawrence Water Power Company at present supplies 
the electric current used in the extraction of the metal. In addition 
to the manufacture of aluminum, this company has installed a plant 
for the manufacture of carbon electrodes used in the reduction furnace, 
and has also a wire mill under construction. 

The Pittsburg Reduction Company now has the large capacity of 
17,200 horsepower, which is equivalent to 4,850 tons of metal yearly, 
a quantity that almost equals the combined output of the European 
producers. 

The Pittsburg Reduction Company has two plants at Niagara Falls, 
N. Y., the upper one using 4,000 horsepower, near the grounds of the 
Niagara Falls Power Company above the Falls, and the lower one on the 
edge of the gorge, using 6,500 horsepower, supplied by the Hydraulic 
Power and Manufacturing Company. The Pittsburg Reduction Com- 
pany was the first manufacturing plant to use the power of the Niagara 
Falls Power Company in 1893, and, as an inducement, it is understood 
that a contract was entered into for the supply of electric current at a 
cost not exceeding $18 per horsepower per year, including the installa- 
tion by the power company of transforming machinery at the aluminum 
plant. 

At the upper plant the alternating current is first passed through 
12 air-cooled stationary transformers, which reduce the potential of the 
current to 115 volts, and raise its amperage correspondingly with a con- 
version loss of 3 per cent. The current then passes to six 800 horse- 
power rotary transformers, giving a direct current of 160 volts, with an 
accompanying loss of another 3 per cent. Five of these rotary trans- 
formers, running ata full capacity, furnish two currents, each approxi- 
mately of 10,000 amperes and 160 volts. These currents may also be 
produced by running all six transformers at five-sixths of their full 
capacity. 

The details of equipment and working of the plants at Magara Falls, 
as given by Prof. Joseph Richards,” is briefly summarized as follows: 

At the upper works there are two lines of crucible furnaces, technically termed 
“reducing pots,” each being supplied with current by uninsulated aluminum bars, 
each 12 inches by 1 inch in cross section, which can carry 800 amperes per square 
inch of section. 

Fach pot absorbs 65 volts and has a voltage drop of 5 volts. The electrodes are of 
carbon, 3 inches in diameter and 18 inches long, each carrying 250 amperes. About 


a Electrochemist and Metallurgist, October, 1902, p. 49. 
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one-half the energy of the current is consumed in the chemical work of decompos- 
ing the alumina and half in maintaining the proper temperature and fluidity of the 
molten bath for the electrolysis—from 850° to 900? C. The efficiency of the furnace, 
based on the amperage, is stated to be between 80 and 90 per cent. 

The hath in the crucible consists of cryolite, to which is added aluminum fluoride 
as the solvent, and purified alumina. The action of the current sets free metallic 
aluminum, which settles to the bottom of the crucible and is there collected in a 
molten condition; and oxygen, which combines with the carbon of the electrode and 
forms carbon monoxide, finally escaping to the upper surface of the material in the 
crucible, where it is burned to carbon dioxide, with its characteristic blue flame. 
Although 4,000 horsepower are used, there is no odor of chlorine in the furnace 
room, except during the casting of the metal or when a pot is being trimmed. 

The aluminum metal produced is more than 99 per cent pure and contains on the 
average 0.1 per cent of iron, 0.3 per cent of silicon, and smaller quantities of copper, 
titanium, carbon, and sodium. The metal is cast into rough ingots, each weighing 
about 20 pounds, which are shipped to New Kensington, Pa., for remelting and con- 
version into merchant shapes. 

During 1903 a furnace plant has been added, similar to the one at Massena Springs, 
in which to make the carbon electrodes for the electric furnaces. The company has 
also installed an electric furnace for refining bauxite, in order to obtain a purer prod- 
uct from the aluminum furnaces. 

At the lower works the current, produced at the power-house by nine 750 horse- 
power Westinghouse dynamos, coupled direct to turbines with horizontal shafts, is 
carried 250 feet distant to the reduction room of the aluminum plant by means of 
aluminum cables having a cross-sectional area of 28 inches. Each dynamo gives a 
direct current of 2,000 amperes at a potential of 280 volts, the full nine supplying 
the 6,500 horsepower required to operate the three lines of furnaces. 


The daily output of the lower plant, which is operated exactly in 
the same manner as the upper one, is about 11,000 pounds of metallic 
aluminum, which gives a total daily output from both plants of the 
company approximating 19,000 pounds. Early in the year 1903 the 
company employed 150 men at the lower works and 200 men at 
the upper works. The fewer number of men at the larger works is 
due to the fact that crude metal only from refined material is made 
there. 

During the year 1903 H. Meissonier, of Paris, France, published his 
important book, L'Aluminum, Ses Propriétés, Ses Applications, 222 
pages, Gauthier-Villars, Paris and New York, $2.50. The work sum- 
marizes the knowledge of aluminum acquired up to date, from the 
treatment of the crude ore to the refining of the metal, and its manu- 
facture into various alloys. 


PRICES OF ALUMINUM AND ITS CHIEF ALLOYS. 


Despite the increasing demand for aluminum, due to the extension 
of its uses both as metal and as alloys, the price per pound has con- 
tinued practically stationary throughout the years 1901, 1902, and 
1903. The prices in the United States during the years mentioned 
are given in detail in the following table:  - 
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Prices per pound of aluminum and ús alloys during 1901, 1902, and 1903. 


Small | 100-pound | 1,000 pound ae 
ota. 


lots. lots. lots. 

Cents. Cents. Centa. Cents 
No. 1 (aluminum, 99.75 per cent) .....ooooooomooonoo.. 37 35 A | 33 
No. 2 (aluminum, 90 per cent)....................L... 34 33 32 | 31 
Nickel-aluminum casting metal (10 per cent nickel). 39 | . 35 34 | 33 
Special casting alloy (80 per cent aluminum) ........ | 35 | ` 30 29 | 27 


The price of ingot aluminum during 1903 was adjusted by an agree- 
ment between all of the aluminum producers in the world. 


IMPORTS. 


In the first table below are given the quantities and values of the 
aluminum imported into the United States from 1870 to 1890, and 
in the second table are given the quantities and values of crude and 
manufactured aluminum imported from 1891 to 1902. 


Aluminum imported and entered for consumption in the United States, 1870-1890. 


Year ending— | Quantity. | Value. | Year ending— | Quantity. | Value. 
| ak i 
June 30— | Pounds, | al June 30— Tom Pounda. 

1670: oa ETERA sus | ZEE AA | 517 | — $5,071 
E usc IEEE ope A CE adn | 557 6, 450 
AST EN NEN T IPM ET MED "E 426 5, 070 
ry NN PM x. 2 D NIRE ORPHEO NN: 595 8, 416 
[WHO SERM oxy) 2,125 | 18d nrc ie rasa 439 4, 736 
iri MARC RE OUR 434) 1,855 | Dee. 31— 
Tu eM 129 | FIRME REO 452 b, 369 
vr RAP ROUES 131 1,551 |.— 1487 .......Lsseesee eee | 1,260 | 12,119 
TTE ON IAE S 251 2, 978 | LC RPM NERO | 1,349 | — 14,086 
pz MP CUMEH | 24 | 3,423 TSB NES | 998 4,840 
ISRO... cece EA 341) 4,042 A | 2, 061 7, 062 


Imports of crude and manufactured aluminum, 1891-1903, 


à 


Oe | et ei ios || 
Calendar year. Ty Packs of |. m l peed eae 
Quantity. Value. 100. Value. Quantity.) Value. 
y | 
Pounds, | Pounds 
ll | 3,922) $0,200 10,033 | $1,135 | MH. APTA. $1,161 | $5,562 
I MODE 43 SL] 11,540 | 1,202 ..........].......- 1, 036 2, 289 
oa o ERIS | 7,816 4,683 | 18,7 E SA get ices fe 1,679 8, 265 
157] MSIE | — $5,306 2,514 | 10,780} 1,210 ........... Mone iie 386 4, 110 
PRON ec Pal bcati epu ri | 25,294 7,814 6, 610 Gb nee: | deque 1,841 | 10,301 
1808 cocer odds | 698 591 4,657 52B cnn | UTERE 2, 365 3, 479 
A eS | 1,5 1, 082 4, 260 368 ' 4,424 $3,058 221 4,729 
T. ias iaa oca | 60 30| 2,000 | 174 18,442! 8,991 | 4,675 | 13,870 
RU S Le epatis aS | 58, 622 9,425 693 112 | 4,254 | 2,413 5,303 | 17,253 
A ered | 256, 509 | 44, 405 1,103 102; 4204, 2,776 3,111 | 50,444 
ro ned d AGA, NOS — 104, 165 Toe. HE ^—— "TA 5,319 261 | 109,748 
O od 745,217 | 215, 032 210 | 32: 4,652 | 2,548 1,239 | 218,851 
jj) TP 498, 655 139,298 A PA 4,276 | 2,818 1,355 | 143,471 
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The import duty on aluminum in the United States is 8 cents per 
pound for ingot metal and 13 cents per sheet for manufactured metal. 


PROGRESS OF THE INDUSTRY IN FOREIGN COUNTRIES DURING 
1903. 

In Canada, the Royal Aluminium Company, which is controlled by 
the Pittsburg Reduction Company, utilizes 5,000 of its 6,000 horse- 
power capacity in the manufacture of aluminum by the electric-furnace 
process. The power is supplied by the Shawenegan Water and Power 
Company, which has expended more than $3,000,000 in developing 
the power plant at Shawenegan Falls, on the St. Maurice River. The 
power available at the falls ranges from a minimum, during low water, 
of 150,000 horsepower, toa maximum, at high water, of 500,000 horse- 
power; of this power the company has increased its capacity so as to 
utilize 100,000 horsepower at the first of the year 1904. 

The works of the Société Electro-Métallurgique Frangaise, at Le 
Praz in Savoy, are mainly used for the manufacture of metallic 
aluminum, although ferrochromium and other iron alloys are also 
made. Among the dynamos used to generate electric power are two 
worthy of special note. These are of unipolar type and furnish a 
direct continuous current of 7,500 amperes at 35 volts when operated 
at 300 revolutions per minute. No commutating device is used, con- 
sequently losses by hystereses and Foucault currents are avoided. 
Although these dynamos are very heavy and expensive, this disad- 
vantage is more than offset by reliability and high efficiency of work- 
ing. The total water power available at the works amounts to 14,000 
horsepower, from which electrical energy exceeding 7,000 horsepower 
is obtained by various dynamos numbering 32 in all. The current 
used for the electro-metallurgical work is generated by seven 6-pole 
Thury dynamos, giving a normal continuous current of 3,000 amperes 
at 110 volts, when run at a speed of 250 revolutions per minute. 
These dynamos, grouped in two sets of three each, holding the seventh 
one in reserve, generate a current of 9,000 amperes at from 110 to 130 
volts (the voltage vary ing with the resistance of the electrolytic baths); 
and the work has been so satisfactory that the company contemplates 
the installation of an additional group of 14 machines of this same 
type. Aluminum is used in place of copper for conducting the electric 
current. 

The plant of the Compagnie des Produits Chimiques d'Alais, at 
Calypso, near St. Michel, Savoy, France, uses a current of a potential 
energy of 4,000 amperes. The crucibles of the electric furnace are 
1 meter long, 0.55 meter wide, and 0.20 meter deep. Copper bars 
are used to conduct the electric current from the dynamos to the 
furnaces and along the furnace sides; the carbon anodes are attached 
thereto by means of stirrup-shaped connections, which allow a vertical 
movement of any or all of the anodes as may be desired. The bath of 
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fused material is covered with a layer of charcoal, which diminishes 
the loss of heat by radiation. The proper alumina content of the bath 
is maintained by spreading a fresh layer of the material on the top of 
the charcoal, and from time to time pushing small quantities of it into 
the molten bath. The condition of the electrolyte in each furnace is 
continuously indicated by the brightness of a 10-volt incandescent 
lamp. The molten aluminum, containing from 99.5 to 99.6 per cent 
of metal, is removed from the bottom of the bath every hour by tilt- 
Ing the furnace, which is supported on trunnions for this purpose. 

During the year 1903 the works of the Aluminium-Industrie-Aktien- 
Gesellschaft, at Neuhausen, have been considerably extended. The 
second plant, situated at Lend Gastein, near Salzburg, Austria, for- 
merly using 9,000 horsepower, has been augmented hy the erection of 
a new power plant at Rauris, 8 kilometers distant; the height of the 
fall of water is 130 meters, and at present three turbines furnish 6,000 
horsepower, which gives a total capacity of 15,000 horsepower at the 
Lend reduction works. The third plant of this.company, at Rheinfel- 
den, in Baden, Germany, has been greatly improved by the installation 
of apparatus for regulating the head of water. The company now has 
at its three plants a total of 24,000 horsepower, and a further exten- 
sion of its hydraulic power is in contemplation. The chief product is 
aluminum, but high-grade carbide is also made, and experimental 
work is now being carried on in other electrolytical and electric 
furnace processes. 

The capacity of the works of the British Aluminium Company at 
Foyers, Scotland, is being increased by the addition of two 520-kilo- 
watt Dick-Kerr dynamos, with attached turbines to operate them. 
The manufacturing works of the company, also, are being increased 
in order to handle the future increased output. These factories are 
situated at Larne, Ireland, and at Greenock and Milton, Staffordshire, 
England. Toward the end of the year 1903 it was reported that the 
financial affairs of the company had been greatly strengthened by the 
repayment of the entire £10,000, which it was empowered to borrow 
in priority to the debenture stock. 


TECHNOLOGY. 


Uses.—The metal aluminum is used mainly for the transmission of 
electric currents, in place of copper, although a large proportion of 
the output is manufactured into articles for domestic and culinary use. 
Other uses of growing importance are, —for the construction of parts 
of machines and apparatus which require lightness rather than great 
strength; in the manufacture of special alloys; as a substitute for 
stone and zinc in lithographic work; and for the production of intense 
heat by the combustion of the metal in the powder called thermit 
(which is the basis of three important branches of metallurgical work). 
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Aluminum is also used in the manufacture of a special explosive 
called ammonal; in the rubber industry for making lasts and boot 
trees upon which rubber shoes and boots are made; in cast-iron 
foundry practice as a substitute for the ordinary wooden patterns; 
as a substitute for wood in making bobbins for spinning and weaving 
machines treating silk fiber; and in powdered form for the manu- 
facture of white metallic paints, a use to which it is particularly 
suited on account of its nonsusceptibility to atmospheric influences. 
Among the proposed new uses of aluminum is its substitution for the 
glass carboys or earthenware vessels employed for the transportation 
of nitric acid, and also as a substitute for zinc in lining cisterns and 
other receptacles for storing water. 

Electrical conductors.—The use of aluminum as a substitute for 
uncovered overhead transmission lines is still expanding in the United | 
States, and is one of the most important outlets for the domestic prod- 
uct. Despite the severe criticism of this use of the light metal, chiefly 
on account of corrosion, a number of electric light and railway com- 
panies have purchased very large quantities for transmission purposes 
during 1903, as is shown by two reported contracts, among many 
others, for 500,000 pounds and 298,245 pounds of aluminum wire, 
respectively. Drawn wires seem to be more suceptible to corrosion 
by atmospheric influence than rods, and to counteract this disadvan- 
tage the manufacturers, it is reported, are now putting on the market 
a so-called ‘‘ weatherproof wire," which is coated with a preparation 
that forms a through protection for the metal. In order to overcome 
the difficulty encountered in soldering aluminum conducting wire, a 
patent was granted on March 24, 1903 (No. 723,717), to J. D. Nicholson, 
by which a compound ingot of copper and aluminum is drawn into a 
wire having a copper core and an aluminum covering. The core of 
copper can be readily soldered without raising the resistance of the 
joint. 

Ammonal.—A company has been formed to manufacture, on a com- 
mercial scale, the new explosive, ammonal, which is composed of 
powdered aluminum aud ammonium nitrate, in respective proportions 
depending upon the explosive strength desired. Ammonal is reported 
to be extremely safe to handle, impervious to water, and of great 
explosive strength. 

Alloys.—Apart from those alloys which contain a small proportion 
of aluminum with other metal or metals, as, for instance, aluminum 
bronze, the principal metals forming useful binary alloys with alumi- 
num are magnesium, tungsten, and zinc. Other metals forming useful 
ternary alloys with aluminum are copper, nickel, and zinc. A very 
interesting summary of the progress that has been made in the manu- 
facture and uses of aluminum alloys is given by Prof. Joseph W. 
Richards in a paper read before the American Society for Testing 
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Materials, at Delaware Water Gap, July 3, 1903, a brief abstract of 
which was published in the Engineering and Mining Journal, October 
8, 1903. Of the numerous alloys mentioned, those with zinc are the 
cheapest and most efficient. Zinc-aluminum alloys containing up to 
15 per cent of zinc are malleable and ductile, and castings containing 
as high as 33 per cent of zinc, when formed in sand molds possess a 
tensile strength of 25,000 pounds per square inch, and when chilled, 
of 40,000 pounds per square inch. A full description of the recent 
alloys, magnalium, Wolframium, McAdamite, aluminum-silver, albra- 
dium, and aluminum-zinc, are given in the report of this Office on 
aluminum and bauxite for 1902. 

Thermit.—One of the most promising fields for the consumption of 
aluminum is the so-called thermit process, invented by Doctor Gold- 
schmidt, which produces an intense heat by the oxidation of metallic 
aluminum in intimate contact with metallic oxides. The utilization of 
the heat so produced is of great value for welding in place steel rails 
and broken iron or steel castings; for reducing refractory oxides of 
the rare metals tungsten, chromium, and molybdenum, yielding a 
metallic product free from carbon; and for preventing the formation 
of large pipes in the tops of steel ingots. A considerable advancement 
in these specialties has been made abroad, but so far but little has 
been done in the United States. For the conduction of the electric 
current, especially in trolley lines, the great advantage of welding 
both the track and the third rail is obvious, for the reason that the 
ends of adjacent rails may be welded together without removal from 
the track at a cost stated to be less than the usual connection by means 
of fish plates and copper binding wires, and when the rails of a track 
are welded in this manner, they are practically continous and the con- + 
nections are permanent, which avoids the frequent and costly repairs 
so necessary to maintain a perfectly good conductor for the electric 
current. During 1903 no less than 20,000 track joints were made by 
the thermit welding process. The system has been introduced into the 
cities of Leeds, Glasgow, and Nottingham, and an English company is 
using the process for welding 25 miles of rails in Singapore. 

For the welding of wrought-iron pipes the thermit process has been 
largely used, between 30,000 and 40,000 joints having been made by 
it. This method is cheaper than the usual flange joint, and is of spe- 
cial value for pipes or tubes to be used under high pressure, or for 
the transportation of liquids, such as alkalies or petroleum, which 
attack the materials commonly used for packing. 

Electroplating.—Much work has been done both in electrolytically 
depositing other metals on aluminum and in depositing aluminum on 
other metals. Various processes have been described and various 
patents obtained during the last year, but usually they were of little 
value. In many cases it isa difficult matter to obtain a sound and 
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adherent film of metal on aluminum by electro-deposition, due in part 
to the porosity and irregular degree of purity possessed by commer- 
cial aluminum. The following summary of the work of Mr. A. 
Fischer presents“ the chief point of aluminum progress: 

Coatings of copper, silver, nickel, zinc, and tin may be obtained directly upon 
aluminum; but films of gold, brass, and arsenic are best applied upon a primary 
layer of copper, nickel, or silver. Aluminum coated with copper or silver can be 
“*oxidized”” with no attendant danger of the deposit coming off, but the use of hot 
solutions of alkali sulphides must be avoided, else the deposit will become blistered. 

Details of the methods of treatment to be followed with the various 
metals are given in Mr. Fischer's paper. 


WORLD'S PRODUCTION. 


The following table shows the world's production of aluminum in 
1900, 1901, and 1902. 


World's production of aluminum in 1900, 1901, and 1902. 


1900. 1901. 1902. 
Country. A Á  _—_—— | AI 
Quantity. Value. Quantity. | Value. Quantity. | Value. 

NN iIEG NIME GEILE LINE | 

Metric tons, Metric tons. ' Metric tons. 
United States................ 3,2441 | $2, 235, 000 3,244 | $2, 238, 000 3,311 $2, 251, 900 
France aria nr 1,026 525, 600 1,200 560, 000 1,355 638, N30 
United Kingdom............ 500 304, 000 WO T escis cux Rus 600 usos iocis 
Switzerland .......... PT 2,500 | 1,225,000 2,500 | 1,225,000 2, 500 | 1, 201, 125 
Total cui ies 7,339 | 4,352, 600 ro 4 MM is 7,766 | A! 

BAUXITE. 
PRODUCTION. 


There was a large increase in the production of bauxite in the United 
States during the year 1903, due mainly to the development of the 
industry in Arkansas, the total quantity shipped amounting to 48,087 
long tons, valued at $171,306, as compared with 29,222 long tons, 
valued at $128,206, in 1902. These figures show an increase in quan- 
tity of 18,865 tons, or about 65 per cent, and in value of $43,100, or 
34 per cent. At the present time, Georgia, Alabama, and Arkansas, 
in the order of their outputs, furnish the total supply of bauxite in 
the United States. The mineral occurs in other States, notably 
North Carolina and South Carolina, but the deposits are not of sufh- 
cient extent or purity to be of commercial value. 

The chief factor of interest during 1903 was the completion and the 
putting into operation of the mining plant of the Pittsburg Reduction 
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Company at Bauxite, Ark. The plant has been carefully designed 
with the view of replacing hand labor by machinery, wherever possi- 
ble. Mechanical conveyors and elevators transport the crude ore 
from the cars through the mill and finally store the finished product 
in bins ready for shipment. A description of the mine and mill 
equipment is given in the Mineral Resources for 1902 under the sec- 
tion devoted to Aluminum and Bauxite.” 

A second point of interest to the industry is the new refining plant 
of the Pittsburg Reduction Company at Fast St. Louis, which was put 
in operation during the latter part of the summer. The plant is simi- 
lar in detail to the refining plant of the company at New Kensington, 
Pa. The crude ore, which was formerly shipped from Arkansas to 
New Kensington, is now refined at East St. Louis, by the soda process, 
which removes the impurities, iron oxide and silica. The equipment 
includes a bank of coke ovens for coking Illinois coal, which, so far, 
have given very satisfactory results. l 

Prior to 1890 the consumption of bauxite in the United States was 
mainly of ores imported from France, but the discovery and working 
of deposits in*the United States has very appreciably reduced the pro- 
portion of the foreign ore now imported. During the last two years, 
however, the low ocean freight rates have rendered it commercially 
advantageous to import ore from France, where it is mined and placed 
free on board at a comparatively small expense. In fact, French ore 
could be laid down at New York, Philadelphia, or Baltimore, includ- 
ing the import duty of $1 per ton, cheaper than the crude ore could | 
be delivered by freight from the mines in the South or West. The 
French ores, which contain a high percentage of iron oxide, can not 
be used advantageously for the manufacture of aluminum sulphate, 
but are utilized chiefly for making aluminum hydrate, which is used in 
the manufacture of the metal. Although a large part of the quantity 
of bauxite consumed in the United States is used for the manufacture 
of aluminum, a fair proportion, stated variously at from one-quarter to 
one-half of the total, is used in the manufacture of chemical salts of 
aluminum, and during the last year or so, in making artifical corun- 
dum, of which abrasive wheels are constructed. Another important 
use for bauxite ore that has been made abroad, but to a minor extent 
only in the United States, is as a refracting material for lining fur- 
naces in which the corrosive action of the basic slag must be resisted. 

The deposits of bauxite in Arkansas are situated on the hillsides, 
and the ore is very easily mined by first stripping the slight over- 
burden and then blasting, which breaks down the ore and renders it 
easily movable by pick and shovel into wagons, and thence by tram- 
way to the railroad. In general, nearly all of the bauxite mines con- 


— 


a Aluminum and Bauxite: Mineral Resources U. 8. for 1902, U. 8. Geol. Survey, 1904, pp. 235-236. 
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tain ores of different grades, which are first sorted by hand or by 
screen and then dried in the air naturally or in kilns or furnaces 
before it is in proper form for the market. Recently, for the purpose 
of drying the ore, a revolving cylindrical type of furnace has been 
used with very satisfactory results. The sorting by screens is prefer- 
able to hand sorting, when the ore will admit of this method of classi- 
fication; and occasionally when clay occurs associated with the bauxite, 
a common log washer is used to remove the sterile clay. 

If the bauxite is to be used for the manufacture of alum, it is merely 
crushed, dried, and shipped in bulk in box cars, but if for the manu. 
facture of aluminum metal or artifical corundum, which requires a low 
silicon content, the crushed ore is first passed through a log washer in 
order to remove the sterile siliceous gangue. 

The subjoined table gives the production and value of bauxite for 
each year since 1889: 


Production of bauxite in the United States, 1889-1908, by States. 


Calendar year. Georgia. | Alabama. | Arkansas. Total. Value. 


Tamg tons. | Long tons. | Long tons. | Long tons. 


jio ME pe REIR RENE TIR DUET CENE EC NIU 728 $2, 366 
TO id o A AA 1,814 6,012 
18912 oko a tea A ote: 3, 301 207 |Lo ce set cae 3, 093 11,675 
A ——— EE 5,110 5,408 AA 10,518 34, 183 
1803 ice cera Lees A O eui eoi 2, 415 6,764 |....... LL... 9, 179 29, 507 
1894. 5 e A LEA Duae qud 2,050 9,016 1 curs 11, 066 35, 818 
1895... scl E cob sM ie veta etus te 3, 756 13:3] nage Ne 17,069 | 44,000 
A A ax vers 7,313 11,051 (en 18, 364 47, 338 
(op EL 7,507 193,083. |. zio ies 20, 590 57,652 
pns Pr ITE Ur rre E 25, 149 75, 437 
O d Ré 15, 736 14, 499 5,045 35, 280 125, 598 
A osu a atarseet esi otek se 19, 739 3,445 23,184 89, 676 
O A S ee Re IURE Eie 18, 088 867 18, 905 79, 914 
iD i mE 22,077 4,645 27,322 120, 366 
jp: (cR D E EUREN | 22,374 25, 713 48,087 171, 306 


The figures showing the output and value of the production of bauxite 
during 1903 have been received directly from the individual producers, 
and have also been approximately confirmed hy Mr. William G. Neilson, 
of the Republic Mining and Milling Company. 


CONSUMPTION. 


In order to show the annual consumption of bau*:ite and its value in 
the United States during the last five years, the following table has 
been compiled, which includes the annual productic?. imports, exports, 
and consumption, together with the value of each, respectively. 
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Production, imports, exporta, and consumption of bauxite in the United States, 1898-1908. 


Total production. | Imports. Exports. Consumption. 
Year. LA AAA AA O AAA 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. | Quantity. | Value, 
Long tons. Long tons, Long tons. Long tans. 
1898.......... 25,149 | $75,437 1,201 $4, 238 1, 000 $2, 000 25,350 | $77,675 
1899.......... 35,280 | 125,598 6, 666 23, 768 2, 030 4, 567 39,916 | 144,799 
1900.......... 28, 184 89, 676 8, 656 32, 967 1, 000 3, 000 30,840 | 119,643 
1901.......... 18, 905 79,914 18,313 67, 107 1, 000 3, 000 36,218 | 144,021 
1902.......... 27,822 | 121,465 15, 790 54, 410 Ni pc 43,112 | 175,875 
1903.......... 48,087 | 171,306 14, 889 49, 684 ANI eer 62,976 | 220,990 


WORLD’S PRODUCTION. 


The following table shows the world’s production of bauxite in 1900, 
1901, 1902, and 1903: 


World's production of bauxite, 1900-1908. 


1900 1901 1902 1903 
Country. A ee ee ee INTE 
Quantity. | Value. | Quantity.| Value. | Quantity.) Value. | Quantity.» Value. 
Metric | Metric Metric Metric 
tons. | tona. tons. lons. 
United States....... 23,556 | $89,676 19,207 | $79, 914 29, 785 $128, 206 48,859 | $171,306 
France ............. | 58,530 | 92,596 76,620 | 124, 168 96,900 | 174,685 |.........-. leen oo... 
United Kingdom ... 5,873 , 6,750 | 10,357 | 14,515 9,192 | 13,395 6,2908: ne Lia: 
nece TM T T AIL Ee EE E 
Total ......... 87, 959 | 189,022 | 106,184 | 218,597 | 135, 877 | 316,286 |.........-- rem 


ALUMINUM SALTS. 


The principal salts of aluminum are aluminum sulphate and crystal- 
lized alum, for the manufacture of which bauxite and Greenland cryo- 
lite are consumed. The Pennsylvania Salt Company possesses the 
exclusive privilege of importing cryolite into North and South 
America. In 1903 the production of aluminum sulphate was 80,726 
short tons, valued at $1,614,520, as compared with 80,075 short tons, 
valued at $1,938,671, in 1902, and that of crystallized alum was 7,574 
short tons, valued at $210,910, as compared with 8,539 short tons, 
valued at $299,500, in 1902. These statistics do not include the pro- 
duction of sodium aluminate. The companies producing one or both 
of these salts during 1903, in the order of output, are: The Gen- 
eral Chemical Company, the Pennsylvania Salt Company, Harrison 
Brothers, the Cochrane Chemical Company, Charles Lennig & Co., the 
Erie Chemical Company, the Detroit Chemical Company, the Merrimac 
Chemieal Company, and the Jarecki Chemical Company. 

The production and imports of alum and aluminum sulphate into 
the United States from 1898 to 1903, inclusive, are given in the fol- i 
lowing table: 
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Production and imports of alum and aluminum sulphate into the United States, 1898-1908. 


Production. Imports.a 
S ear Alum. Aluminum sulphate. 
rM EAM DE CRI AN MEI ES Short Value. Per 
Short Value Per Short Value Per tons. ton. 
tons. ton tons ton 
1898........... 18,791 | £563,730 | $30.00 | 56,663 | $1,416,675 | $25.00 b893 | $16,187 | $18.13 
1k99..........- | 27,276 | 845,556 | 31.00 81,805 | 2,106,479 | 25.75 b 858 14, 953 17.49 
1900. uero da 20,531 | 615,930 | 30.00 61,678 | 1,480,272 | 24.00 5 1,169 22,283 19. 07 
TS] ons 7,775 | 233,250 | 30.00 74,721 1,798,304 | 24.00 b 1,091 20, 781 19. 05 
19092........... 8,539 | 299,500 | 27.00 | 80,075 | 1,938,671 | 24.25 b928 | 16,808 | 18.11 
1903........... 7,514 210, 910 27.85 80, 726 1, 614, 520 20. 00 6776 14, 463 18. 64 


a Includes alumina, alum, alum cake, aluminum sulphate, aluminous cake, and alum in crystals 
or ground. 

¿There was also imported in 1898, 1,205 short tons ($76,884) of aluminum hydrate, or refined 
bauxite; in 1899, 1,926 short tons ($119,202); in 1900, 2,207 short tons ($148,882); in 1901, 1 986 short tons 
($116,462); in 1902, 339 short tons ($21,235); and in 1903, 1,356 short tons ($93,465). 
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QUICKSILVER. 


PRODUCTION. 


The production of quicksilver in the United States during 1903 
amounted to 35,620* flasks of 764 pounds each, valued at $1,544,934, 
as compared with 34,291 flasks, valued at $1,467,848, in 1902. an 
increase in quantity of 1,329 flasks, and in value of $77,086. 


TEXAS. 


The production of quicksilver decreased in Texas from 5,319 flasks, 
valued at $239,350, in 1902, to 5,029 flasks, valued at $211,218, in 
1903. During the year Prof. William B. Phillips, director of the 
University of Texas mineral survey, published a carefully prepared 
statement in regard to considerable extensions of the quicksilver-bear- 
ing area in Texas. It is evident that quicksilver mining in Texas 
should increase for several years before reaching the maximum. 


CALIFORNIA. 


The product from the mines, which has been carefully described in 
previous reports, amounted to 30,526 flasks, worth $1,330,916. The 
following table gives the production of quicksilver in California 
since 1850: 


Total production of quicksilver in California, 1850-1908. 


{Flasks of 76} pounds net.] 
Year. Quantity. Year. Quantity. Year. Quantity. 

||. v A 7,723 || 1869................. 33,811 || 1888................. 33, 250 
A 27,779 || 1870................. 80,077 || 1889................. 26, 461 
A 20,000 || 1871................. 81,686 || 1890................. 22, Nü 
[^ MU 22,284 || 1872............. e 81,621 | 1891................. 22, 904 
UA —— cnisia 80,004 || 1873.................. 27,642 || 1892................. 27,993 
VBS —— 83,000 || 1874................. 27,756 || 1893................. | 30, 161 
E 2 ies deh wees s 30,000 [| 1875................. 50,250 || 1894................. | 30, 416 
A 28, 204 || 1876................. | 72,716 || 1895................. | 36, 067 
1858 A 81,000 || 1877................. | 79,895 | 1896................. 30,765 
E AN 13,000 || 1878................. | 63,880 | 1897................. 26, 691 
M. PERPE NU use 10,000 || 1879................. 78,684 | 1898................. 81,092 
opi 85,000 || 1880................. 59,926 || 1899................. 29, 451 
T y ete Loo iic 42,000 || 1881................. 60,851 || 1900..............-.- | 26,317 
E MET 40,581 | 1882................. 52,732 || 1901................. 26,720 
||; Tp 47,489 | 1883................. 46,725 || 1902................. | 28, 972 
MO occ 53,000 || 18894................. 31,913 || 1908................. 80, 526 
|. ^ PUMP TERN 46,550 || 1885.......o.oooo..... 32, 073 Total ......... 1,948,557 
A 47,000 || 1886................. 29, 981 

|I... EPA 47,728 || 1887................- b 33, 825 | 

aIncluding 65 flasks from Nevada. b Includes 65 flasks from Oregon. 
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The production of quicksilver in California, by counties, for 1902 
and 1903, is given in the following table: 


Production of quicksilver in California, by counties, during 1902 and 1908. 


[Flasks of 76} pounds net.] 


1902. 1903. 
County. XE NEURONAS = 
Quantity. Value. Quantity. Value. 

Colt la easel eee ia 501 $21,748 510 $21, 708 
TA Oe ER | 3, 797 161, 406 2,130 85, 520 
Nils cs te ci: | 7,300 311,339 7,859 359, 006 
O skin EE | 7,289 | — 300,096 R, 150 370, 000 
San Luis Obs pose wave ek cd nee eS eee ees 2,546 107, 686 4,592 185, 430 
Santa ATIS o oae o bdo RR MES ias | 5, 719 243, 599 4,658 200, 330 
SOIODIIB- ui souacen des CX bee oe MS Vut pala oed bere v bas 1,519 66, 373 2,361 97, 766 
TIN. 2G A eae ee 238 10, 251 206 11, 156 
Total o cete A Senos 28, 974 1, 225, 498 30, 026 1, 330, 916 


PRICES. 


The variation in average prices for quicksilver, per flask, in San 
Francisco during the years 1902 and 1903, by months, is shown in the 
following table: 


Average price of quicksilver, per flask, at San Francisco during 1902 and 1903, by months. 


Month. 1902. 1903. Month. 1902. 1903. 

E Price. Price. Price. Price. 
JADUQEY ri $45. 30 $46.00 || August..........lllllul lulu. $12. 71 $45. 25 
February..................... 44. 29 46.00 | September ................... 42. 35 45. 33 
MARCH ouo occas od 45. b6 45.63 || October .........ooooomoo.ooo.. 42.37 45. 25 
ADEL tcs 45. 00 45.25 | November ................... 42. 64 44. 50 
MOY ie as 44. 83 45.25 || December................ssL. 45. 00 34.50 
JUNG costillas ' 45.77 45. 25 Average Locos 44.10 45.29 
July dou eaaa "€ — 43. 39 45.25 
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IMPORTS. 


The following table shows only slight changes in the imports of 
quicksilver, which have been merely nominal for the last ten years: 


Quicksilver imported and entered for consumption in the United States, 1867-1908. 


Year ending— Quantity. | Value. |, Year ending— Quantity. | Value. 
SERERE AAA EE 
June 30— Pounds. , December 31— | Pounds. 

1867: A A $15, 248 e ee ee nee 629,888 | $249, 411 
A hte esa k we 152 68 Is ic aaa ale ! 419,994 | 171,431 
1800. A OES ETEA o eA 11 |, 1888 22.02... eee ee 132, 850 56, 997 
eT an 239,223 | 107,646 |, 1989 PRESE 341,514 | 162,064 
A A 304, 965 | 137,332 | 1890 ars carte 802, 871 445, 807 
ir A AN 370,353 | 189, 943 | A ee este sies ex 123, 966 61, 355 
Jr: A IÓ 99,898 | 74,146 A arde a 96, 318 40, 133 
1874.0 0 oo EES 51,202 | 52,093 1803. OREA TETE 41,772 17, 400 
71 USE AAA | 6,870 | 20,957 1894 ccoo | T. 6 
MEG oed edis 78,902 | 50,164 1895 00... cece cece eens 15, 001 7, 008 
1877... ee | 38,250 | 19,558 1896 MAMNNMPEMN | 305 118 
LYCEE TET 294,207 | 135,178 1607 o uaar 45, 539 20, 147 
Lyr AR | — 519,125 | 217,707 ON 81 51 
E iar IN | 116,700 | 48, 463 s ENCORE DN 131 83 
[E | 138,517 | 57,733 A A | 2,616 1,061 
cs ee | — 597,898 | 233,057 IT cake eta ER | 1,441 789 
BAS is da | 1,552,738 | 593,367 1902 rectos Dieb deed | (a) 2, 166 
(A lia 136,615 | 44,035 Di A TO (a) 1,065 
Do e | 257,059 | 90,416 | 


a Not stated. 


EXPORTS. - 


The following table gives the exports of quicksilver from San Fran- 
cisco only during the year 1903, amounting to 10,722 flasks, valued at 
$146,845: 


Exports of domestic quicksilver from San Francisco during 1903, by countries. 


[Flasks of 764 pounds.) 


Country. Quantity. | Value. 

China cHougkoBDEB A A E seen he eeeee 5, 250 | $213, 125 
MACACO A A ASS Lune Mute aet da 3,326: 143,474 
AAA | 1,370! — 56,475 
Hondúras ecinda e A vede rari sw Led dua ata ep: | 671 29, 181 
British COLUmDIR sea e een tin EEUU OE QU pulled su tu eati Vou Se Ue e RO | 47 2,074 
A EE E AAE E E E NEN TNR : 25 1,092 
(OR A tele E seven setae: | 10 449 
Colomba Ge ee deii Ci cuu on ah p DLL ande | 7 263 
A O A A Oe aie eee ee Wa eee oe ee ee nee eee | 6 | 263 
Essi. ASIA sre AS cow is ve aan als cae etu A À 5 225 
Rusian CORA A T edere e Reads i Ee ME a e | 3 135 
Nicaragua ............... A EYE A A AAA 2 89 

A eae LI LA DE | 10, 722 | 446, 845 


284 MINERAL RESOURCES. 


In the following table the quantity and value of quicksilver exported 
from the United States from 1880 to 1903, inclusive, are given: 


Exports of quicksilver from the United States, 1880-1903. 


[Flasks of 763 pounds net.] 


Year. Quantity.| Value. Year. 'Quantity.| Value. 
T 
E O EEE EE EE 37,210 | 81,119,952 || 1892 ...............-ssssee | 3,518 $133, 626 
IBI, Leno facere etd 35,107 | 1,025,299 || 1893 ................-se 16, 631 542, 410 
ra denon ia dtd 33, 875 988,454 || 1894 .......ooooooooooooo... 14, 408 397, 528 
Tia 30, 072 808,353 | 1895 ........ 2.0. cece ee eee 15, 542 482, 085 
o han hs Beane 7,370 199, 685 || 1896 .............. 0.0 02s eee 19,944 618, 437 
A —— uta gk) 6, 802 209,753 || 1897 ......oo.o.oo.o.... TR © 13,173 394, 549 
A ERCE: 8,091 204,956 |! 1898 20. eee eee 12, 830 440, 587 
AS | — 11,394 411/1127 |) 1899. cet eode etre 16,517 609, 586 
TERE MEN OP E 10, 684 406,899 |' 1900 ...... Lesser 10,172 425, 812 
lugo niece] 5,11] | — 213,717 | 1901 ccoo. ^— 1,219 475, 609 
A 2, 069 93,192 | 1902 ......... eene 13,247 675, 009 


Vd as eae abes 8, 714 145,502 | 1903 ...................-.-- 17,577 719, 119 


" WORLD'S PRODUCTION AND VALUE. 


The following table gives the production in metric tons and the 
value of quicksilver in various countries in 1899, 1900, 1901, and 1902: 


World's production and value of quicksilver in 1899, 1900, 1901, and 1902.4 
[Metric tons.] 


1899. 1900. 
Country Ix IM CC ME rc M CEU CUM EE 
Quantity. Value. (Quantity. Value. 
United States cds 1,057 | $1, 452, 745 983 | $1, 302, 586 
O d ORE RAS caves obe s 536 492, 021 510 499, 052 
Italy D 205 246, 000 260 312, 000 
FQ LO Mec 362 321, 814 304 2770, 256 
SPAIN ME O A gees 1,361 | 1,451,229 1,095 1,193, 550 
o gu cu DRE MAU Epid nS EM LM EL | 3,521 | 3,993,509 3,152 | 3,577,444 
1901. | 1902. 
Country ONE: PRESTO GIG 
Quantity.| Value. Quantity. Value. 
United A ————————m 1,031 | $1, 382, 305 1,190 | $1,167,518 
AUSTIN e505 2 02S a eS Qo 525 947,513 511 568, 929 
TI ose ox TRE 278 361, 400 260 310, 080 
217) pL EE (5) (b) (b) (b) 
Spain ........ To eec TES | 754 | 1,105,890 1,425 | 1,941,387 
Tolar a a qu. nt 2,588 | 3,397,108 3, 356 4,288, 244 


a Mexico exported 324 tons of quicksilver in 1899, 835 tons in 1900, and S85 tons in 1901. 
b Statistics not yet available. 


THE STEEL-HARDENING METALS. 


By JosePH Hype Pratt. 


INTRODUCTION. 


There are included under the head of steel-hardening metals, nickel 
and cohalt, chromium, tungsten, molybdenum, vanadium, titanium, and 
uranium, which are named in the order of the importance of their 
production and use for steel-hardening purposes. In this list manga- 
nese would naturally be included, but on account of its very extensive 
production and very large use in the purification of steel it is treated 
separately. 

These metals are not added to the steel to cause chemical reactions 
to take place, by which harmful ingredients are made to go into the 
slag or to pass off as gases, as is the case in the use of ferrosilicon or 
ferromanganese (spiegeleisen), which are added to the furnace in the 
original manufacture of the steel. These other ferro alloys are not 
added until after the steel has been manufactured, and their use is as a 
physical addition to the manufactured steel for the physical benefits that 
they confer upon it, and hence they accomplish their purpose in a man- 
ner entirely different from that of the ferrosilicon or ferromanganese. 

The special steels resulting from these additions vary among them- 
selves, having individual properties of tensile strength and elastic limit, 
of conductivity, heat, and electricity, of magnetic capacity, and of 
resistance to impact, whether as shell or as armor plate. It was only 
about twenty years ago that the first of these metals, nickel, began to 
be used to any extent for the purpose of hardening steel, but since 
their introduction their use for this purpose has continued to increase 
steadily. Experiments are still being carried on with some of these 
metals in order to determine their actual commercial value with 
regard to the qualities that they impart to steel. In the arts it is 
ihe ferro alloy of these various metals that is first prepared and is then 
introduced in the required quantity into the manufactured steel, but 
this ferro alloy is never added to the molten mass during the manu- 
facture of the steel. All these metals give characteristic and distinct 
properties to steel, but in all cases the principal quality is the increase 
in the hardness and the toughness of the resulting steel. .Some of the 
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metals—as nickel, chromium, and tungsten—are now entirely beyond 
the experimental stage and are well established in the commercial 
world as definite steel-hardening metals, and new uses are being con- 
stantly devised for the different steels, which are causing a constant 
increase in their production. Others, as molybdenum and vanadium, 
though they have been proved to give certain positive values to steel, 
have not been utilized to any large extent as yet in the manufacture of 
molybdenum or vanadium steel, partly on account of the high cost of 
the ores containing these metals. Titanium and uranium are still in 
the experimental stage; and, although a good deal has been written as 
to the value of titanium as an alloy with steel, there is at the present 
time very little if any of it used in the manufacture of a commercial 
steel. | 

Since the introduction of the electric furnace and the consequent 
methods that have been devised for reducing ores, it has become pos- 
sible to obtain these ferro alloys directly from the ores by reducing 
them in the electric furnace, and hence experiments have been con- 
ducted on a much larger scale than formerly. 

The prices of the various ferro alloys vary considerably. Ferro- 
chrome in December, 1903, was quoted at $120 to $225 per long ton 
of 2,240 pounds, cost, insurance, and freight, New York, on the basis 
of 60 per cent, with variations up and down at $1.75 per unit. Ferro- 
tungsten was quoted at 40 cents per pound, or $896 per ton, on 100 per 
cent, cost, insurance, and freight, New York. Ferromolybdenum was 
quoted from $1.50 to $2.50 per pound, or $3,360 to $5,600 per ton, on 
100 per cent, cost, insurance, and freight, New York; in May, 1904, 
this had dropped to $1.25 per pound on 100 per cent, cost, insurance, 
and freight, New York. Ferrovanadium was quoted at $7.50 per 
pound, or $16,800 per ton, on 100 per cent, in the English market, and 
$6.40 per pound in the French market; for ton lots the price has been 
quoted as low as $4.50 per pound.  Ferromanganese has, during the 
last two or three years, been very steady, and on contract, 100-ton lots 
and over, was quoted at $50 per ton, duty paid, with freight paid east 
of the Mississippi River. In May, 1904, this price had dropped to $44 — 
per ton. Ferronickel alloy and metallic nickel vary from 50 to 56 
cents per pound for the nickel content. 

Tbe minerals which form the source of these metals are as follows: 
Nickel and cobalt are obtained from nickeliferous pyrrhotite, genthite, 
garnierite, and a nickeliferous lead ore such as is found at Mine La- 
motte, Mo. Chromium is obtained exclusively from the mineral 
chromite. Tungsten is obtained from the three minerals, wolfram- 
ite, hübnerite, and scheelite. Molybdenum is obtained chiefly from 
molybdenite, with smaller amounts from wulfenite. Vanadium is 
usually found associated with uranium, and is obtained from carnot- 
ite and in smaller quantity from vanadinite. Uranium is obtained 
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chiefly from the two minerals carnotite and uraninite (pitchblende). 
Titanium is found chiefly as ilmenite (ferrous titanate) and rutile 
(titanium oxide). 
MANGANESE STEEL. 


Besides the use of ferromanganese for the chemical effect which it 
produces in the manufacture of stcel in eliminating injurious sub- 
stances, it is also used in the production of a special steel which pos- 
sesses to a considerable degree combined hardness and toughness. 
Such steel contains from 0.8 to 14 per cent of carbon and about 12 
per cent of manganese and is known as ** Hadfield manganese steel.” 
If only 1.5 per cent of manyanese is added, the steel is very brittle, 
and the further addition increases this brittleness until the quantity of 
manganese has reached + to 5.5 per cent, when the steel can be pul- 
verized under the hammer. With a further increase, however, of the 
quantity of manganese, the steel becomes ductile and very hard, reach- 
Ing its maximum degree of these qualities with 12 per cent of manga- 
nese. The ductility of the steel is brought out by sudden cooling, a 
process the opposite of that used for carbon steel. These properties 
of manganese steel make it especially adapted for use in the manu- 
facture of rock-crushing machinery, safes, and mine car wheels. 


NICKEL AND COBALT. 


The two metals, nickel and cobalt, are treated together for the 
reason that nearly all of the ores that contain one of these metals con 
tain also a small percentage of the other, and in the reduction of the 
ores both nickel and cobalt go into the matte which is afterwards 
refined. 

NICKEL STEEL. 


Nickel finds its largest use in the manufacture of special nickel and 
nickel-chromium steels, and the use of these steels for various pur- 
poses in the arts is constantly increasing. The greatest quantity of 
nickel steel is used in the manufacture of armor plate, either with or 
without the addition of chromium. There is probably no armor or 
protective-deck plate made which does not contain from 3 up to 5 per 
cent of nickel. Nickel steel is also used for the manufacture of 
ammunition hoists, communication tubes, and turrets on battle ships, 
and for gun shields and armor. 

The properties of nickel steel or nickel-chromium steel that make it 
especially adapted for these purposes are its hardness and great tensile 
strength, combined with great ductility and a very high limit of elas- 
ticity. One of the strongest points in favor of a nickel-steel armor 
plate is that when it is perforated by a projectile it does not crack. 
The Krupp steel, which represents in composition about the universal 
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armor-plate steel, contains, approximately, 3.5 per cent of nickel, 1.5 
per cent of chromium, and 0.25 per cent of carbon. 

Another use for nickel steel that is gradually increasing is the 
manufacture of nickel-steel rails. During 1903 there were over 11,000 
tons of these rails manufactured, which were used by the Pennsylva- 
nia, the Baltimore and Ohio, the New York Central, the Bessemer 
and Luke Erie, the Erie, and the Chesapcake and Ohio railroads. 
These orders for nickel-steel rails resulted from the comparison of 
nickel-steel and carbon-steel rails in their resistance to wear during 
the five months’ trial of the nickel-steel rails that were used on the 
horseshoe curve of the Pennsylvania Railroad. The advantages that 
are claimed for the nickel-steel rail are its increased resistance to 
abrasion and its higher elastic limit, which increases the value of the 
rail as a girder. On sharp curves it has been estimated that a nickel- 
steel rail will outlast four ordinary rails. 

In regard to the comparative cost of nickel-steel and carbon-steel 
rails an interesting comparison has been made by Mr. John McLeod,” 
which may be summarized as follows: 


Comparative cost of nickel-steel and carbon-steel rails. 


Nickel-steel Carbon-steel 


rails. rails. 

Cost of the tonnage of rails necessary to maintain a certain curve for 
BEEIVOD period A coiere MEDYb Coed eu NO 7856. 00 | b $51.00 

One ton of rails made of 34 per cent nickel steel contains 78,4 pounds 
of nickel which, nt 20 cents per pound, equals a credit of........... 19.08 aaa 
Credit for scrap rails...... Wu bes Fauna A AA a 16. 00 b 48. 00 
a assiduo ee acs eL N 31.68 | 48. 00 
Gross Cost (A8 ADOVO) nr a id on. 00 84. 00 
Total credit (us above)............ mM ET n A ds | 31. 63 48. 00 

| 


AN AAA A esie EA at ut ua boi E DET ad | 24. 32 36. 00 


—— — ——————————————————— —Ó———————————————————— — 


al ton. b 3 tons. 


Nickel steel has also been largely adopted for forgings in large 
engines, particularly marine engines, and it is understood that this is 
now the standard material for this purpose in the United States Navy. 
There is a very great variety of these forgings and drop forgings, 
which include the axles and certain other parts of automobiles, shaft- 
ing and crank shafts for Government and merchant-marine engines 
and stationery engines, for locomotive forgings, the last including 
axles, connecting rods, piston rods, crank pins, link pins, and pedestal 
cap bolts, and for sea-water pumps. 

Another important application that is being tried with nickel steel 
is in the manufacture of wire cables, and during the last year such 
cables have been made by the American Steel and Wire Company, but 


a Proc. Am. Soc. for testing materials, vol. 3, 1903, Reprint, p. 26. 
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no comparison can as vet be made between them and the ordinary 
carbon-steel cables with respect to their wearing qualities. 

In the manufacture of electrical apparatus nickel steel is beginning 
to be used in considerable quantity. The properties of this steel 
which make it especially valuable for such uses are, first, its high ten- 
sile strength and elastic limit, and. second, its high permeability at 
high inductions. Thus steel containing from 3 to 4 per cent of nickel 
has a lower permeability at low inductions than a steel without the 
nickel, butat the higher inductions the permeability is higher. A nota- 
ble instance of the use of this material is in the field rings of the 5,000- 
horsepower generators built by the Westinghouse Electric and Manu- 
facturing Company for the Niagara Falls Power Company. These 
field rings require very high tensile strength and elastic limit, and in 
order to reduce the quantity of material it is desirable that they have 
high permeability at high inductions. This result was secured by using 
a nickel steel containing approximately 5.75 per cent of nickel. Steel 
containing approximately 25 per cent of nickel is nonmagnetic and has 
a very low resistance temperature coeflicient. This property is occa- 
sionally of value where a nonmagnetic material of very high tensile 
strength is required. The high electrical resistance of nickel steel of 
this quality, together with its low temperature coefficient, makes it 
valuable for electrical resistance work where a small change in the 
resistance dae to change in temperature is desirable. The main objection 
to using nickel steel for this purpose is the mechanical defects that 
are often found in wire that is drawn from this quality of nickel steel. 

For rock drills and other rock-working machinery nickel steel is 
used in the manufacture of the forgings which are subjected to repeated 
and violent shocks. The nickel content of the steel used in these forg- 
ings is approximately 3 per cent, with about 0.40 per cent of carbon. 
'The rock drills or bits are made for the most part of ordinary crucible 
ust steel which has been hardened. und tempered. There is a field 
for investigation here in respect to the value of some of the special 
steels in the manufacture of vock-drill steels or bits. 

A nickel-chrome steel is now being made which is used to some extent 
in the manufacture of tools. 

Nickel steel in the form of wire has been used quite extensively and 
for many purposes-- for wet mines, torpedo-defense netting, electric- 
lamp wire, umbrella wire, corset wire, ete.- where a noncorrosive wire 
is especially desired. When a low coefficient of expansion is desired — 
as in the manufacture of armored glass, in the mounting of lenses, 
mirrors, lever tubes. balances for clocks, weighing machines, ete.— 
nickel steel gives good satisfaction. For special springs, both in the 
form of wire and flats, a high carbon nickel steel has been introduced 
to a considerable extent. Nickel steel is also being used in the manu- 
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facture of dies and shoes for stamp mills, for cutlery, tableware, 
harness mountings, etc. 

Nickel steels containing from 25 to 30 per cent nickel are used abroad 
to some considerable extent for boiler and condenser tubes and are now 
being introduced into this country. The striking characteristic of 
these steels is their resistance to corrosion either by fresh, salt, or acid 
waters, by heat, and by superheated steam. The first commercial 
manufacture of high nickel-steel tubes began in France in 1898, and 
was followed in Germany in 1899; but it was not until February, 1903, 
that these tubes were made in the United States. Since then, however, 
Mr. Albert Ladd Colby € states— 


The difficulties of their manufacture have been so thoroughly overcome that the 30 
per cent nickel steel, seamless, cold-drawn marine boiler tubes, now a commercial 
proposition, are made in practically the same number of operations and with but a 
slightly greater percentage of discard than customary in the manufacture of ordinary 
seamless tubes, and, furthermore, the finished 30 per cent nickel-steel tube will stand 
all the manipulating tests contained in the specifications of the Bureau of Steam 
Engineering, United States Navy Department, for the acceptance of the carbon-steel 
seamless cold-drawn marine boiler tubes now in use. In addition, the nickel-steel 
tubes have a much greater tensile strength. 

Although the first cost of the nickel-steel tubes for marine boilers 
is considerably in excess of the carbon-steel tubes, yet, on account of 
the longer life of the nickel-steel tubes, they are in the end cheaper than 
the others. At the present time 30 per cent nickel-stecf tubes cost 
from 35 cents to 40 cents per pound, as compared with 12 cents to 15 
cents per pound for the corresponding mild carbon-steel tubes. Thus 
their initial cost, when used in the boilers of torpedo-boat destroyers, 
is 2.13 times as great as the other kind and 2.43 times as great when 
used in the boilers of battle ships, but the nickel-steel tubes will last 
two and one-third times longer than those made of the carbon steel, 
and when finally taken from the boilers they can be sold not only 
for the market price of steel-tubing scrap, but also at an additional 
price of 20 cents per pound for their nickel content. Thus it is seen 
that 30 per cent nickel-steel boiler tubes are really more economical 
to purchase than carbon-steel boiler tubes. 

In addition to marine boilers, high nickel-steel tubes can be used to 
advantage for stationary boilers, automobile boilers, and Jocomotive 
safe ends. It is the higher elastic limit of the 30 per cent nickel-steel 
boiler tubing that will prevent the leaks which are constantly being 
formed where the mild carbon-steel tube is used. The leaks are due 
to the expansion of the flue sheets when heated, which compress the 
tubes at the points where they pass through the flue sheets and cause 
in the case of the mild carbon-steel tube a permanent deformation; 
this results in the leakage and necessitates the frequent expanding of 
the tubes. In the high nickel-steel tubes this difficulty is overcome 


a Proc. 11th General Meeting Soc. Naval Arch. and Marine Eng., Noy. 19, 1903. 
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by their higher elastic limit. This deformation and the resulting 
leakage are especially true of locomotive boilers. For automobile 
tubular boilers & 23 to 25 per cent nickel-stéel tubing is used, each 
coiled section being made from one long piece of nickel-steel tubing, 
which, by a special heat treatment, is enabled to withstand this bend- 
ing without cracking. 

Nickel-steel tubing containing 19 per cent of nickel has been used by 
the French since 1898 in the manufacture of axles, brake beams, and 
carriage transoms for field artillery wagons, and the desired result in 
the reduction of weight has been obtained without loss of strength 
and without stiffness of the wagons. A 5 per cent nickel-steel tubing 
has been used in the manufacture of bicvcles since 1896. 

Much work and experimenting have been done on nickel steel; yet, 
on account of the wide range in physical properties of steels which con- 
tain from 2 to 45 per cent of nickel and ot the variations which occur 
in each grade with varying quantities of carbon and with the addition 
of small quantities of chromium, molybdenum, tungsten, etc., the 
further study of the alloys of niokel with iron is of great importance 
to the metallurgist who may be in search of a steel which will be 
adapted for certain particular purposes. One of the foremost men 
who has studied the ferro alloys and their application in the manufac- 
ture of steel is Mr. R. A. Iladfield, manager of the Hecla Works, 
Sheffield, England. The results of his investigations have been 
embodied in a series of very valuable publications. 


COBALT STEEL. 


Some experiments have been made with cobalt in the manufacture 
of a ferrocobalt which was uscd in making a cobalt steel. The pres- 
ence of cobalt in the steel considerably increased its elastic limit and 
its breaking load, but thus far no commercial use has been made of 
this steel. On account of its high price it is impossible for a cobalt 
steel to enter into competition with nickel steel, as the properties which 
cobalt gives to steel are not distinct enough to make it of more value 
than the corresponding nickel steel. 

The main use of cobalt, which is in the form of the oxide, is in manu- 
facturing pigments, the principal one being known as cobalt blue. 
As the demand for cobalt oxide is small, there could easily be an over- 
production of this compound. 


SOURCES OF SUPPLY. 


There is still but little nickel or cobalt mined in the United States, 
and the chief sources of supply of these metals are the large mines in 
the Sudbury district, Canada, and the mines of New Caledonia, an 


a Hadfield, R. A., Iron and Steel Metallurgist and Metallographist, January, 1904, p. 10. 
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island belonging to France, in the Pacific Ocean off the east coast of 
Australia. 

An interesting occurrence of a cobalt-nickel ore has recently been 
discovered in Canada during the building of the Temiscaming and 
Northern Ontario Railroad. The deposits were found about 5 miles 
south of the village of lIeileybury on the Ontario side of the northern 
part of Lake Temiscaming. They are about 90 miles northeast of the 
town of Sudbury, near which are situated the niekel mines referred to 
above. The ore of these new deposits is distinct from that of the Sud- 
bury district, and consists principally of the minerals smalltite, nic- 
colite, and safflorite. 

The International Nickel Company, which controls the largest 
deposits of nickel ore at Sudbury, Ontario, Canada, has recently remod- 
eled its entire plant at Copper Cliff and now has a most modern nickel- 
copper smelter. ‘The ore which they are treating contains from 2 to 
9 per cent of nickel and from 14 to 8 per cent of copper, and is a 
nickeliferous pyrrhotite. The general composition of the ores fyom 
the various mines of the company isshown by the following analyses: 


Analyses of nickel ore from mines of the International Nickel Company. (2) 


` ; : MEC Creighton 
Constituent. Cliff mine. | No.2 mine. mino. 
COPPER uq NR Ep E a e. 8. 05 2. 23 1. 69 
NIGRO s omaes area t DM. a p dr Ed eon eek baat 2.97 3.35 5.13 
IAS EN OC AAN A 26. 21 46. 47 45.70 
IICA ae Lao e eo c a o ess 26. 05 11.87 9.65 
O A II A A A 19. 08 26. 18 27.79 
Total as eect orate Barbas oa 82. 36 90. 10 89. 96 


a Chemist of Canadian Copper Company, Copper Cliff, Ontario, analyst. 


This ore is crushed at the mine and roasted in heaps, where it 
remains for about one hundred days, during which time the sulphur 
is reduced to about 10 per cent. At the end of this time the ore is in 
fine shape for the blast furnace, being in large lumps and very porous 
and free from water. Tt is conveyed from these roast heaps to the 
top of the pocket trestle in dump cars, where it is dumped down 
through the bottom of the pockets into 2-ton side-dump-charge cars 
and hauled to the furnaces by electric locomotives. In dumping the 
ore into the furnaces care is taken to keep the bright spots covered 
with charges of ore. In charging the furnaces 10 per cent of coke is 
used, and during the operation the metal content is raised from 7 to 
30 per cent. This could easily be increased to 40 or 50 per cent, but 
it seems more advantageous to produce a 30 per cent matte, adding 
enough green ore to the charges to keep the tenor down to that point. 
Dy keeping the proportion of metal in the matte down to 30 per cent, 
a higher per cent of iron is retained in the matte, with a correspond- 
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ingly less quantity of oxidized iron for the slag, but, therefore, with 
higher percentage of silica in the slag. In order to obtain this reac- 
tion the proper adjustment of fuel and blast is an important governing 
factor. The composition of the ore is such that without any outside 
additions or flux a slag is obtained having a general composition as 
follows: 

Composition of slag from nickel smelting. 


» Constituent. Per cent, 

IRI m LUE | 29 
O 25553 E A t ae noue Da V ud LE uda tiu dS CUL a M Odor te Deis ck | 41 
Ise ADU magnesia «uoce Qus exeo e AAA | 10 
TOÀ sods casos ete A eal Sad ean emai os pees ee eee | 80 


Occasionally it is necessary to add a little pure quartz in order to 
keep the silica up to 29 per cent, which has been found to be the lowest 
safe economical quantity of silica to run. 

As the slag and matte run from the furnaces into the settlers the 
specific gravity of the slag is 3.78 and that of the 30 per cent matte is 
5.20, and consequently they can he separated very readily. 

The matte is tapped from the settler as needed, poured into a con- 
verter which has a siliceous lining, and blown. By this operation the 
sulphur goes off as sulphur dioxide, freeing the iron first, which unites 
with the silica of the lining and forms a slag. The danger point ap- 
proaches with the diminishing quantity of iron; for when the iron is 
exhausted, the nickel will be the next metal to go into the slag. The 
operation is therefore stopped while there is still from 1 to 2 per cent 
of iron in the matte and the tenor is 80 per cent nickel and copper, 
called ** white metal." The matte formerly shipped from the Copper 
Cliffs smelter contained from 73 to 75 per cent metal. The new plant 
is producing an 80 per cent or better matte. It was for this purpose 
that the new plant was designed, namely, to reduce the cost of handling 
and smelting with the production of a higher grade matte rather than 
to increase the production itself. 


PRODUCTION. 


The main supply of nickel and cobalt produced in the United States 
is from Mine La Motte, Mo., where it is obtained as a by-product in 
lead smelting by the Mine La Motte Lead and Smelting Company. 
The production amounted in 1903 to 661 tons of matte. The nickel 
content of this matte was 114,200 pounds, valued at $45,900, and the 
cobalt oxide content was 120,000 pounds, valued at $228,000. This 
is an increase in production of 108,452 pounds of nickel and of 116,270 
pounds of cobalt oxide, as compared with 5,748 pounds of nickel and 
3,730 pounds of cobalt oxide produced in 1902. 
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The production of nickel and cobalt ores in the United States during 
1903 amounted to 135 tons, which were obtained from Oregon and 
Idaho during development work, and only 21 tons, valued at $1,900, 
were shipped. 

In the following table are shown the production and value of nickel 
obtained from domestic ores from 1887 to 1903, inclusive: 


Production of nickel from domestic ores in the United States, 1887-1908. 


[Pounds.] 

Year. Quantity. | Value. Year. Quantity. | Value. 
Sas 205,566 | $133, 200 || 1896 -.....ooooccoccccccooooo 17,170 $4, 464 
TASS e 204,328 | 127,632 || 1897 ......occocccccccccocoo. 23, 707 7,823 
ILU MERCI 252,663 | 151,508 || 1898 0.2... eee eee ee 11,145 3, 956 
TROD xa dile 223,488 |. 134,093 || IRD... Lee eee 22,541 8, 566 
A teeta el NE 118,498 | 71,099 || 1900.0... 0 i 9,715 3, 886 
e e E TE RA | 92,252 | 50,739 || 1901 2. eee cece eee eee: | 6,700 3,551 
TAG E cette oad pice es 49,399 | 22.197 || 1902 .... Loe eee eee ee ee ; 5, TAN 2,701 
DO ROGA NERONE PIDEN | 9, 616 3,269 || 1903.0... eee ee eee eee eee 114,200 45, 900 


Uc NRI TN" | 10, 302 3,091 | 


In the table below is given the production of cobalt oxide in United 
States from domestic ores from 1869 to 1903, inclusive: 


Production of cobalt oxide in the United States, 1869-1903. 


[Pounds.] 
: | M "i | , | 
Year. Quantity. Year. Quantity. Year, Quantity. 
CPC. 

1 ne anan0n0na0n 811 l Lo MEN RN NES p. RE | 8,422 
E A AA 3,854 USS? eee eee / 12,633 | ISO wee 6,763 
AN 5, ONG | A |— 1096 RO aaa aana aa. 14, 458 
IKT A NA "M 2 A | 2,000 | 1896... ooo | — 10,700 
E A e e: S C coco n 0 aee 19, 520 
r E NAE 4,145 | TM TEE ES 6,247 
TOTS A 3,441 * ISBT. cc a16, 340 LAO eee 10,230 
ea cio bs (0051082 | ARB. cnn zon 8,491 || 1900. ..ooooooccncccccoo 6,471 
Cyr RIEN RR | O R328  1889..........- nem '— 3,955 || 1901... .. sees 13, 300 
y PNIS 4,508 © ON 6,7855 | 1909... corno Se 
ici 4,376 | 1891.0... naonana. LO aoaaa aaaea aaa. 120, OCO 
A 7,251 | S ERAN oda abel: /— 7,869 


aIncluding cobalt oxide in ore and matte. 
CANADIAN PRODUCTION. 


As nearly all of the nickel used in the United States is obtained 
from Canada, with only a small amount from New Caledonia, a table 
is given below showing the quantity of nickel ore mined and smelted 
in Canada, tovether with the quantity of matte obtained from it, for 
the years 1896 to 1903, inclusive: 
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Production of nickel in Canada, 1896-1908, (%) 


Year Ore Ore Matte Nickel in 
° produced. | smelted. | obtained. matte. 


Long tons. | Long tone. | Long tons.' Pounds. 


LS A E I ————  ——— 109, 097 73,505 9,733 3, 897, 000 
1597....... E E 93,155 96, 093 14,034 3, 998, 000 
THOM A NONOUI TRE RR 123, 920 121, 924 21,101 5, 567, 000 
O 203, 118 171,230 19,215 5, 744, 000 
DA AS Em 216, 695 211, 960 23, 448 7, 080, 000 
Dim" 326, 945 270, 380 45, 1:34 8, 882, 000 
O 269, 538 233, 338 24,691 | 10,693, 410 
EETA idle E AOS 136, 633 209, 030 13,832 | 12,505, 510 


a As reported by the director of the bureau of mines, Ontario, Canada. 
IMPORTS. 


In the following tables are given the quantity and value of cobalt 
oxide and nickel imported into the United States, the larger part of the 
nickel being obtained from the Canadian mines. Thequantity of nickel 
matte, etc., imported into the United States in 1903 was over 2,000,000 
pounds less than in 1902, but with an increase of over $50,000 in value. 
As compared with the imports of 1901, this is a decrease of over 
81,000,000 pounds in quantity but of only $355,000 in value. This 
decrease in quantity and relative increase in value is due to the high- 
grade matte that was shipped from the smelters to the refiners Jocated 
in the United States. 


Cobalt oxide imported and entered for consumption in the United States, 1868-1908. 


Oxide. Oxide. 
Year ending— SSS Year ending— SSS CHF MMCDEEDE 
Quantity. | Value. Quantity. | Value. 
June 30— Pounds. Dec. 31— Pounds. 

A O EEE EE 87, 208 I856 A es E ERE Ad 19, 366 $29, 543 
A A AMA 2,330 Dus crane erp e ELE 26,882 | 39,396 
A Seve I I VERE oe 5,019 INSN A ccs. 27, 446 46, 211 
a a de A 2,766 oo REPRE ae 41,455 82, 332 
O E AN esi dete 4, 920 "D MERO MAS 33, 338 63, 202 
IBIS cu a 1, 480 4, 714 IBUL AAA 23, 643 43,188 
ijv. A TURN 1, 404 5, 500 TSO? tease ehe 32, 833 60, 067 
A eee eee 678 2, 601 IBUS i cea ioca x xw xe 28, 884 42, 694 
INTO. a 4,440 11,180 E A eee ee 24, 020 29, 557 
A E rir REMO MR E ae 19, 752 11, 056 IO benis eds 36, 155 39, 839 
WBS AA A 2, 860 8, 693 A i eo CREER 27, 180 36, 212 
e REN ERE 7,631 15, 208 1892. 00 odora reat ob otc 24,771 84, 773 
1890 he er iere eti 9,819 | 18,467 1808 coo! acct ean nas 33, 731 49, 245 
TBST 2o etaan e 21,914 13, 837 TROD power set petueaies RAS 46, 791 65, 817 
IRR a ende UAE 17,758 12, 764 1900 ose cue eines 54,073 $e, 651 
o A acseeue 13, 067 22, 323 A E 71, 969 134, 208 


j|... CP: 25, 963 43, 611 1902 oeste dex ens 19, 984 151,115 
p A aes ees Stes 16, 162 28, 138 | Ta 73, 350 145, 264 
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Nickel imported and catered for consumption in the United States, 1868-1908. 


Nickel. 
Year ending— 


June 30— Pounds. 

RIS E wae bis we IMP $115, vos 
Ii A es era callas a 1:54, 327 
| ee ee E ae ene RY ed ahd 99,111 
|.) M RE 17,701 48,133, 
1872 ce DR TENE 26, 140 27,144 
A eee ee bees 2,847 4,717 
IBI AAA A A ted E 4,172 5, 8X3 
Si p 1,255 3, 157 
INTOS.LiIQ Ice O he es s 
IW S S bed Gad E br PE EE EN A 5, 978 9, 322 
1878 cate tei cte etd eto to tems 7,486 x, 837 
CUL ec MOERS 10.496 ! — 7.829 
RUM —————— Ó OS. 276 25, 758 
IBNT os nodes DR 17, 9325 14, 603 

A PEORES 22006 17, 924 
vs RU MR E eae ee ea ka 19,015 | 13, 09% 
||, ep" "Dv" 
SS A CPP EI DES 

December 31— 

INSÜLITL IS eg e Sch eh we A Lat num aD UE iu t etu CLE 
1 cies a Cut Ie LL NU LM redesign Nd e tes 
IET 
A Id ux Re a ee LLL ML LU REA Aou dis cube 
D APT X 1566,571 | 260,664 
A CC PEE cuss ented 305,455 172,476 
io PN A A 
TSI A IE IIA 
ISH Qo Gach NA eN 
a a e es rs as EE c mA a 
DS A O A Sesh Sain T eg ep oe agen eee 
LU rM PT TI eh ee lar 
DO. M MT "TETTE 
| "^ "orc TT" x" 
T9000 cuoi due A tems Hot ep EA E fr. 
TOV efte ture E usu EE E ume S do Me S E 
| ll PERMET Tc RE 
TIRE LIA x o Lola et ea t ive hatch, medi d 


e Including metallic nickel. 
bineluding 8105 worth of manufactured nickel. 
e [neluding $579 worth of manutactured nickel, 
d [neluding $2,278] worth of manutietured nickel, 
e [neluding $8151 worth of manufactured niekel. 


Quantity. | Value. Quantity. 


nickel with copper, 


e und nickel matte. 
| Value. 
Pound. è 
' 

1, 4758 $3, 911 
12 36 
156 10 
716 824 
8, 515 7,847 
8,314 5,070 
61, 869 40,311 

135, 744 107,627 | 
177,522 ] 125.736 
161, 159 119, 386 

«194,711 129, 733 | 
105, 603 064, 166 

i 
277,112 111, 546 
439,037 | — 205,232 
316, 899 138, 290 

367, 288 | 150, 331 > 
247,299 | 115,614 

g 10, 245, 200 145,087 ` 
h 4, 457, 890 125, 002 
h 12, 427, 986 386, 740 
h 9,286, 735 310,581 
h 20, 350, 749 629, 910 
h 23,718,411 620, 425 
h 27, 821, 282 781,483 
^ 60, 090, 240 1, XH, 262 

h 44,479,541 | 1, 216,258, 
657, 000, S00 1, 183, S84 
j 117,364,337 | 31. 849, 620 


k 33, 942, 710 
136,217, 985 


k 1,437, 649 | 
11,493, 859 


Total 


valne, 


8118,05% 
124,227 
94 111 
02,044 
27,144 
4,717 
5, 8s3 
3,193 
10 

10, 346 
16, 654 
13, 399 
66, 069 
122, 130 
148, 660 
132,491 
129, 
64, 166 


oci 13] 


fam) 


b 141.546 
e 205, 232 
d 13%, 240 
e 126, 331 
376, 279 
321, 165 
428, 062 
356, 740 
210, 58] 
629,910 
620, 425 
781,483 
1, 534, 262 
1, 216, 253 
1. 183, S84 
1, 549, 620 
1, 437, G49 
1,493, 559 


f Classttied as nickel, nickel oxide, alloy of any kind in whieh nickel is the element or material of 


chief value, 
y Classified as nickel and nieker matte. 


h Includes all nickel imports except manufactures: nearly all oi this is uiekel in matte from Canada, 


containing about 20 per eent miekel, 
i Ore and matte. 
£139,756. 


In addition 405,188 pounds of nickel, mekel oxide, ete., Were imported, valued at 


jlneiuding 200,056, the value of imports of 635.697 pounds of nickel, nickel oxide, alloy, ete., and 
$2,495, the value ot imported manufactures of nickel not speciullvy provided for. 
k Besides mekel ore nnd mekel matte, these figures ioonide 757,030. pounds, valted at 751.119, of 
niekel, nickel oxide, iud allows ii whieh niekel is the chiet constituent ob value and $20 10278, the 
value of manuticiores of nickel not specially provided for 
l Besides nickel ore und niekel matte, these figures imelude oH cho pouties, valued at $170,670, of 
nickel, nickel oxide, alloy in whieh nickel is tbe inateria] of ebiel value, and $27,254, the value of 


manufactures of niekel not specially provided for. 
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EXPORTS. 


As a very large part of the Canadian production ef nickel matte is 
refined in tbis country, it would naturally be expected that there would 
be considerable nickel exported from the United States, and in 1903 
this amounted to 2,414,499 pounds, valued at $703,550. The quantity 
and value of nickel exported in the United States since 1894 are given 
in the following table: 


Exports of nickel oxide and matte from the United States, 1894-1908. 


Year. Quantity. Value. - Year. Quantity. Value. 
Pounds. Pounds 
1894d oo a red TEE 1,235,588 | $247,568 | j|. RE 5,004,377 | $1,151, 454 
1895... o EET AT 1, 061, 285 239,897 || 1900......................) 5,869,906 | — 1,382,727 
1800 occi Sette ess 2, 756, 604 600,833 || 1901 ............Lseeeeeese 5,869,655 | 1,521,291 
1897.........-essssescessss 4, 255, 558 997,391 | 1902 ...............eseeee- 3, 223, 607 924, 579 
tica 5,657,620 | 1,359,609 | 1903 .........oooocoocooooo. - 2,414,499 703, 550 


a Latter six months; not separately classified prior to July 1, 1894. 
FOREIGN PRODUCTION. 


There is given in the following table the production of nickel in 
Canada, France, and Germany from 1889 to 1903 as far as the statis- 
ties could be obtained. The French production is from the New Cale- 
donia mines and the German from the New Caledonia and the 
Norwegian mines. In comparing this table with that of the nickel 
imported into the United States it must be borne in mind that the 
imports represent nickel matte, ore, etc., and not the metallic nickel, 
as is given in the table below. 


Production of nickel in Canada, France, and Germany, 1889-1908. 


l Canada. France. | Germany. 
Year. = rem xen 
Quantity. Value. Quantity. Value. Quantity. Value. 

| Pounds Metric tons Metric tons. 
1889: O e mcrae ly: 830, 477 $498, 256 330 $321, 900 282 $279, 680 
1890. MNT MC MS 1, 435, 742 933, 232 330 817, 300 434 436, 430 
o -—— —Á—G 4,626,627 | 2,775,976 830 319, 200 594 644, 480 
1902 Jr 2,413,717 | 1,399,956 1,244 | 1,174,580 747 698, 630 
1899. A ee ees seks 3,992,982 | 2,076, 351 2,045 | 1,175,720 893 774, 630 
1894. 0o duo ec breed nar 4,907,430 | 2,061,120 1,545 | 1,175,720 522 449, 350 
Ro a ticos ds 3,888,525 | 1,360, 984 1,545 | 1,033,220 698 575, 890 
1890. oed cd epe s eol 3,397, 113 | 1,188, 990 1,545 875, 330 822 666, 900 
1807... c4 ois o pec HEURE ERES 3,997,746 | 1,399, 137 1, 245 704, 425 898 710, 980 
A cic qe diete 5,517,690 | 1,820,838 1,540 887, 800 1, 108 670, 482 
noc —— € , 9,744,000 | 2,067,840 1,740 | 1,003,600 1, 115 669, 517 
1900. Sci 4:005 cu: eina 7,080,000 | 3,327,707 1,700 | 1,020,000 1,376 946, 884 
WO ME Pr 9,189,047 | 4,594,523 1,800 | 1,440,000 1,659 1,184, 263 
199. or ccce bs XP ` 10,693,410 | 5,025, 903 1,600 | 1,080, 800 1, 605 1,122, 271 


Da CPU T , 12,505,510 
l 


5, 002, 204 


.no.ono..e.ncoeneoejscoccssocanncj|ononnocn rss] e n.ooeono. econo» 
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CHROMIUM. 


The only mineral that is being mined as an ore of chromium is 
chromite, whose chemical composition is represented by the formula 
FeCr,O,. At the present time nearly all of this mineral that is used 
in the United States is imported, being obtained from Asiatic Turkey, 
New Caledonia, and Canada. The only State in the United States that 
is now producing any chromite is California. The North Carolina 
deposits, located near Burnsville, Yancey County, have recently been 
sold and are now being thoroughly developed. These deposits were 
formerly 20 miles from railroad transportation, which was prohibitory 
to their being worked: now, however, the railroad passes within 3 
miles of them. 

CHROMIUM STEEL. 


The largest use of chromium is in the manufacture of a ferro- 
chromium alloy which is used in the manufacture of chrome steel. 
In the manufacture of ‘armor plate ferrochrome plays a very im- 
portant part, and, although it is sometimes used alone for giving 
hardness and toughness to the armor plate, it is more commonly used in 
combination with nickel, making a nickel-chromium steel armor plate. 
Other uses of chrome steel are in connection with five-ply welded 
chrome steel and iron plates for burglar-proof vaults, safes, ete., and 
for castings that are to be subjected to unusually severe service, such 
as battery shoes and dies, wearing plates for stone crushers, etc. A 
higher chromium steel which is free from manganese will resist oxida- 
tion and the corrosive action of steam, fire, water, ete., toa considerable 
extent, and these properties make it valuable in the manufacture of 
boiler tubes. Chromium steel is also used to some extent as a tool 
steel, but for high-speed tools it is being largely replaced by tungsten 
steel, which seems to be especially adapted to this purpose. 

In the manufacture of ehromium steel it has been found to be 
much more advantageous to use the ferrochromium alloy instead of 
the pure chromium metal, for the main reason that it is ditlicult to 
introduce chromium into a steel bath by using the metal, especially if 
it is free from carbon, as the pieces of chromium melt with great dif- 
ficulty, and they are apt to float on the bath. On the other hand, a 
ferrochromium alloy with low carbon is very fusible and becomes 
evenly distributed through the steel bath, thus making a purer and 
more homogeneous chromium steel. 

Ferrochromium is made in an electric furnace and is produced 
directly from the ore. In the United States the company producing 
the largest quantity of ferrochromium is the Wilson Aluminum Com- 
pany, whose electric furnaces are located at Kanawha Falls, W. Va. 
Besides the manufacture of ferrochromium this company also makes 
ferrotungsten, ferromolybdenum, ferrosilicon, ferrovanadium, and 


o 
om] 


[4 
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ferrotitanium. The company obtains its chief supply of chrome ores 
from the Daghardi mines, in Asia Minor, and the Thiebargi mines, in 
New Caledonia. 

Typical analyses of the Turkish and New Caledonian ores which are 
imported by the Wilson Aluminum Company are as follows: 


Analyses of chromite ores. (4) 


Turkish New Cule- 


ene ore. donian ore. 
Per cent, Per cent. 
CHTOMIC A Pare Vid be vitu Kae oda ee Oe ee Ue e Aa 50. 30 51,50 
a O ONO 15.50 17.70 
AL A o e a EA os 13.10 11.00 
A A cere RN sues | 7.00 3. 10 
a OE o AT o EEE E E lnscn Id etd nnn ds E E 1.60 
is 14.10 

MUROS AA A S EP E RI QR R EA ER RAM as 3, 00 
o A A O Ps cd Sine ari d 100. 00 95. 90 


a Chemist of Wilson Aluminum Company, analyst. 


There are two grades of ferrochromium made from these ores, 
which are known as crystalline and solid. The crystalline ferro- 
chromium can be broken into very small pieces, and is often preferred 
by those who use it in small quantities and under comparatively low 
temperatures. The following tables of analyses illustrate the chem- 
ical composition of crystalline and solid ferrochromium: 


Analyses of crystalline ferrochromiron alloys. (4) 


Constituent. 1. 2. 


Per cent. | Per cent. 


Chromium. A A AS A ERA A AR 67. 000 68. 000 
LFOI e LA wed ty IS ANT SRM Ea p uu E LU e Ae LP AN S 24. 350 20. 000 
STC cote chicos ET E E ICI EP NEMRPEDKe Gk wee re REND I atri ala iu reae e cates . 490 1,250 
Sulphur ......... EEES cue att wetsuit eee hi AS A A hee ADN 007 199 
Phosphorus 55.2 cede diay eia eed a4 anon ns Cares eo beaten occa saas baeke ieee uns . 005 . 007 
CHFDOI sai o y ee DAE nts woes dx imu d qo aora. eas d a ud Sob MR Rorate 8. 050 10. ^00 

TOIT osea RS ewes pads viu ears deu RR XE ae qUEA 99. 932. | 99. 956 


a Chemist of Wilson Aluminum Company, analyst. 


Analyses of solid ferrochromium alloy. (4) 


M ——— ——À— I — —— - — —— — Se 


Constituent. 1. | 2. | 3. 
SE _ 
Per cent. Per cent. | Per cent. 

Chromium...........eesses "T ER 71.950 70.070 69. R80 
ID Teucer A cae eee ee eee E 22.610 22.770 24.010 
SICON ARA a A AS A A tee tite A Oil Nes pip eal . DW . 430 . 040 
Sulph UP PT . 061 . 089 . 078 
Phosphorůs ooo ores ii A A A A eee „008 . 009 . 008 
Carbon iS exe e WEReiu Ub EEUU CIL LLL reu A 4. 759 6. 601 5. 464 

Toll] cedido bees A Ee MON Se p 99. 998 99. 969 99. 980 


a Chemist of Wilson Aluminum Company, analyst. 
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Ferrochromium has also been made by the Wilson Aluminum Com. 
pany from the chromium ores from the Black Lake district, Quebec 
Province, Canada. 

The analysis of the ore used was as follows: 


Partial analysis of chromium ore from Black Lake district, Quebec, Canada. (4) 


Constituent. Per cent. 

Chronic OATES A Sats cou ct ete ee ote no Us eats 50. 00 
A OXIQG coc Soe A A A sd 19. 50 
CR a a a o ex ii ied Mur enu E a arin, ahh Len cdl le E a Da os 4.90 
DRAG NCSI MEM CCP HD EM E aR 11. 00 
Total oes Ses Ch eee ee ee rex det as eid gu c a a t oe See eee EE E 85. 40 


2 Chemist of Wilson Aluminum Company, analyst. 


From this ore there was obtained a ferro-chromium alloy having the 
following chemical composition: 


Analysis of ferrochromium alloy obtained from Black Lake ore. (4) 


Constituent. Per cent. 
Chromium- sets ochueosankesadee beet duae reduc e bid. Cena ee aa ee Pd 66. 00 
lIPOH A A E CUP E dem d Et oda ERA ie | 28. 60 
o A curd fina LU E eiua O O S d ME .60 
QR dr olo FRE ES ER REOR bg fea IAN REOR RR PRIORE ' 4. 90 
Tall itus A Cat E Re ius E coh matado ab En d LS e | 100. 00 


a Chemist of Wilson Aluminum Company, analyst. 


The Wilson Aluminum Company has been supplying the ferro- 
chromium used by the Bethlehem and the Carnegie steel companies 
for the armor plates, which these companies have manufactured for 
the Governments of the United States, Russia, and Japan. 

In connection with the chemical composition of the ferrochromium 
alloy it may be of interest to give analyses of some of the ferrochro- 
miums made by the George G. Blackwell, Sons & Co., of Liverpool, 
England. This company makes two distinct grades of ferrochro- 
mium, one of which is very low in carbon. The two following 
analyses which were made by Dr. George Tate, of London, represent 
their standard ferrochromium. 
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Analyses of Blackwell ferrochromium.¢ 


Constituent. | 1. 2. 

Per cent. | Per cent. 

COTO A A A 64. 050 63. 600 
A D | 25. 450 24.190 
SUCIO A ace cate TE cu ete Dos i 1. 880 1. 500 
SUIDDUE co e aaen ee aaa E E ERE RM eae eec. eA ER E E LE | . 046 | . 005 
PhOSDHOFS 2352 sip ia . 025 | . 030 
CATDON 326 sia 522 denote een Orie NEE tne dun M ped MM Seu MR M EE iE | 8.550 9. 830 
Manganese SA RA ! Trace. 216 
Undeterimlled.z2o toe odo xut E orien Shee eae a E iim wis PHP . 621 
A ideato piede Par Lees Soe dete totus a be ieee da stia den | 100.001 | 100.262 


This company is also making what it calls a refined ferrochromium 
which is low in carbon and contains from 62 to 68 per cent of chromium; 
it is of two qualities, known as No. 1,and No. 2. The No. 2 quality 
contains & higher percentage of carbon than the No. 1, but it is still 
considerably lower in carbon than the ordinary ferrochromium, and 
can be sold at a cheaper rate than the No. 1. The general composition 
of these two ferrochromiums is represented by the analyses given 


J»elow: 


Partial analyses of Blackwell ferrochromiums.¢ 


Constituent. 1. 2. 
| Per cent. Per cent. 
Chromium NN 62. 00 to 68.00 | 62. 000 to 68. 000 
CADO wok oer vere oie sieut reme dk aeo Reb is ded md E .90to 1.00 | 1.500 to 2.500 
IU E EEEN D E LU | 3000.25 | .200t0 .300 
O Lec |. .05to .08| .0s0to .150 
FhOIDDOPUS eco xta d xe xx e Hex ves were NE RE eee Rar .01to .05 .015 to .020 
MARTOS cosa ior reen i AA EON Van VI Rei p pa ae Trace. Trace. 


Tota 2 E AAA A AAA 62,76 to 69,35 | 63. 795 to 70. 970 


Another ferrochrome alloy that is manufactured by the George G. 
Blackwell, Sons & Co., contains 74.5 per cent of chromium, 23.8 per 
cent of iron, 1 to 3 per cent of carbon, and 0.2 of silicon. This ferro- 
chrome alloy has been made especially for use in the manufacture of 
chromium steel to be used in the manufacture of tools. 

The percentage of chromium that is used in the chromium steels 
varies from 2.5 to about 5 per cent. and the carbon from 0.8 to 2 per 
cent. Asa chromium steel free from carbon does not harden, it would 
seem that a certain per cent of carbon is essential in order for the 
chromium to give the desired hardening action to the steel, which is 
very energetic when this small amount of carbon is present. It may 
be that the chromium causes the formation of a very hard iron carbide, 
or double carbides of iron and chromium. The hardness, toughness, 
and stiffness which are obtained in chromium steel are very essential 


a Chemist of George G. Blackwell Sons & Co., analyst. 
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qualities, and are what make this steel especially beneficial for the 
manufacture of armor-piercing projectiles as well as of armor plate. 
For projectiles chromium steel has thus far given better satisfaction 
than any of the other special steels, and is practically the only steel 
that is used for this purpose. The value of chromium steel for this 
purpose is well brought out by Mr. R. A. Hadfield, manager of the 
Hecla Works, Sheffield, England, who states? that a 6-inch armor- 
piercing shot made by his firm was fired at a 9-inch compound plate, 
which it perforated unbroken. It was then fired again from the same 
gun and perforated a second plate of the same thickness, the shot still 
remaining unbroken. 


OTHER USES OF CHROMITE. 


Chromite is used quite extensively in the manufacture of chromium 
salts for pigments, and also to some extent in the manufacture of 
chrome bricks. ‘These chrome byicks are used in smelting furnaces and 
open-hearth steel furnaces, and in the lower parts of soaking pits. In 
the construction of steel furnaces and smelters a chromium brick, 
being a neutral one, is used to separate the magnesia brick, which is 
a base, and the silicea brick, which is acid. They are also used in the 
back part of the uptakes of the port ends in order to neutralize or 
prevent the eating action of the slag that comes over in the form of 
cinders. In the soaking pits their use is to counteract the eating 
effect of the scales that drop off the steel billets when they are heated. 
These bricks are manufactured by the Harbison- Walker Refractories 
Company, of Pittsburg, Pa., which makes them in all shapes desired. 


PRODUCTION. 


There is only one State—California—that produced any chromite 
during 1903, the quantity being 150 long tons, valued at 52,250, as 
against the production of 315 long tons, valued at $4,567, in. 1902. 
This is a decrease of 165 tons in quantity and of $2,317 in value. In 
the following table is given the production of chromite in the United 
States since 1885: 

Production of chromite, 1585-1903. 


Yenr. | Quantity. | Value. | Year. | Quantity. | Value. 
"Tem lm Fan LETT ae eer eee 
| Long tons. | Long tons, 

O A eis 2,700 — $40,000 SID 0 ee eee ee | 1,710. | $16,745 
LC DNE EMO 2,000 | ON 756 | 6, 667 
A mace VEREOR: 3, 000 10,000 | 1897 ............... M Edu eos S M EE TOT 
CO AMNES est ce AE O00. LET E 
A 2.000 — 30,000. 199 0... oaa anaoa aa eile ele Nn 
TO teles 3, 599 | 53, 985 | 1900. caca 140 1,400 
II PENES 1,372 | 20,580 | 1900 ............ sees 368 5,790 
POU cid | 1,500 | 25,000, 1902....... d aM MeL 315 4, 067 
O UE 1, 450 | 21-7505. 3000 EEE 150 2,250 
A eos axle: 3,680! 53,231 | | 


| 
aThe Iron and Steel Metallurgist and Metallographist, January, 1904, p. 8. 
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IMPORTS. 


The largest quantity of chromite used in the United States is 
imported from Turkey, with smaller quantities from New Caledonia 
and Canada. Besides the chrome ore, there is also considerable chro- 
mate and bichromate of potash and chromic acid imported. Prior to 
188+ there was little or no chromite imported, and the supply was 
obtained from Maryland and Pennsylvania. Since then, however, the 
importation of this ore has been steadily increasing. In the following 
table are shown the quantity and value of chrome ore and chromate 
and bichromate of potash and chromic acid imported and entered for 
consumption in the United States since 1867: 


Chromate and bichromate of potash, chromic acid, and chrome ore imported and entered 
for consumption in the United States, 1867-1908. 


Chromate and bichro- den Laa . : 

Vu. VHC potash, | Chromic acid. Na s. ore. Total 

Quantity. | Value. | Quantity. | Value, . Quantity. | Value. 

| | | 
June 30— Pounda, Pounds, | | Long tons. 
ticos 875,200 | QSS.787 oaoa.. A, ds ae NETA $88, 787 
1868o caret e TIR | A opa dns estan. 65, 634 
1869 anaana. 877, 432 rw AER D RE DNE 78, 291 
1810 riesen Ade: 1,235,946 | 197,333 ............ | O OR EA (0 127,941 
I8 tes eee a 2,170,473 | 228,520 6.000.000... NOR RM MOINS (o 908,534 
it yp eee 1,174,274 + 220,111 514 T ET ca CAR ' 920,160 
1878 AMEN l 1,121,357 | 178,472 922 BIG oeste Precise !^ 178,748 
Ir AEE, 1,387,001 — 215,517 44 A AA 218, 530 
1875......... M 1,417,812 183,421 45 Ls SP EN 183, 446 
Py RR 1,665,011 175,795 120 Wiese iie Muse = 175,840 
1877.............-..... 2,471,669 264,392 13 AA AA 264, 402 
yn AOS | 1,929,670 | 211,136 32 SOR MPH NR MP . 211171 
1809. hie Lr se ! 9,021,403 | 223 1 E A A ! 221,151 
1880..........-esseee. — 8,905, 740 | 350,279 5 3 id staat ise | 350, 282 
CN 4,401,237 ' 402,088 121 A ide gue ee 402, 177 
1882......... P. 2,449,875 ' 261,006 52 ne A 261,048 
A — 1,990,140 ! 208,681 290 Pie caer Macks pote ' 209,019 
AA "i 2,593, 115 | 210/877 | outset 120 2,677 | $73,586 | 284,383 
Lc RUNE 1,448,539 , 92,550 |............ 39 12 239 92, 834 
December 31— i | 

1886........ ene 1, 985,809 | 139,117 Lo 101 3,356 | 43,721 | 152,939 
rro cados 1,722,465 | 120,305 20, /^— 557 | 1,404 | 20,812 | 146,688 
1888,..... PAN 01,755,489 1 113.312 eee. 28] : 4,140 | 46,735 | 190,328 
1 os! Lo ceat ion ! 580,355 | 137,263 Lo 2,974 5,474 | 50,782 | 191,019 
A 1,804,185 |. 113,613 1.....LLLuLL. | 631 4,353 | 57,111 | 171,358 
TS) a O 755,254 D5, A97 634 203 4,459 | 108,764 | 164, 864 
18D as: rra | 496,972 | 94,055 772 201 | 4,930 | 55,579 | 149,838 
1893... dera bid 976,706 | 75,981 3, 708 641 | 6,354 | 58,629 | 138,251 
1891.25. ET 1,483,762 ^ 125, 796 5, 680 837 3,470 | 38,364 164,997 
o SEN ONDE | 2,045,910 | 181, 242 2,083 414 5,230 | 82,815 264,501 
e eee eee. ' — 952,794 | 80,538 2, 129 | 387 8,669 | 187,400 268,325 
| Ly A | 1,829,473 | 108,497 71, 220 5,457 11,570 | 187,439 301,393 
SOG NES DEPO 1,160,710 | 86,131 5, 329 1,758 16,304 | 272,234; 360,126 
E 2. eee ee eee 1,130,965 | 73,510 33, 134 6, 360 15,793 | 984,825 | 364,695 
1900............. sess. 111, 761 7,768 35, 452 7,932 17,542 | 305,001 | 319,991 
E aaae 430,996 | 29,224 53,462 | 10, 861 20,112 | 363,108 | 403, 193 
A A rM M 90,817 | 11,115 39,570 | 582,597 | 593,712 
MOOS eeu sd Soto a 277,215 | 32,174 l ...2. ON 22,932 | 292,025 | $24,199 


a Includes a small amount of chromic acid, not reported separately. 
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As is seen from this table, there was a large falling off in the quan- 
tity of chrome ore imported during 1903 as compared with 1902. 


CANADIAN PRODUCTION. 


The Canadian cbromite deposits which are located in the vicinity of 
Black Lake and Colraine, Quebec Province, again became producers 
of this mineral in 1902, when the production amounted to 900 short 
tons, valued at $13,000, which in 1903 had increased to 3,383 tons, 
valued at $33,830. Most of this chromite was shipped to the United 
States. 

TUNGSTEN. 


‘Owing to the many inquiries that have been made for tungsten ores 
there has been an unusual amount of prospecting for them during 1903, 
with the result that many new localities have been discovered where 
these ores are found in greater or less quantity. Thus far, however, 
none of the new deposits have been developed sufliciently to determine 
the actual amount of ore that they contain. It was found impossible 
during the latter part of 1903 to fill orders for 100 tons per month of 
tungsten ore, and none of the producers of these ores were willing to 
contract to furnish this quantity at the price quoted of $180 to $200 
per ton for a 60 to 65 per cent ore. 

The principal mining for tungsten ores during 1903 was in Colorado 
and in the vicinity of Dragoon, Ariz. These latter deposits have been 
developed quite extensively by the Primos Chemical Company. The 
ore consists principally of hübnerite, with very small quantities of 
scheelite, and is easily concentrated, giving a product containing from 
10 to 72 per cent of tungstic acid. The deepest work done on the 
property is 100 feet below the surface, and to this depth the ledges 
continue firm. Nearly all of the ore that has been taken out during 
the development work has been concentrated and used in the manu- 
facture of ferrotungsten or of metallic tungsten. An average analysis 
of the concentrates from this ore is as follows: 


Analysis of tungsten ore from Dragoon, Ariz.(4) 


nnen——————————————— 


Constituent. Per cent. 
USUI ON sesso E NA | 70. 22 
— | J 
SCi salves dae he A sa EEEE oe aie aches E edo AE Pali ceed | . 30 
WOU cda f ate cene aite Ea vta tne r EA ON duty Du ar eec Dos M Wie ala Ruth sa cedet tT TE A T ! 1. 90 
MANERAS A CU ure A AD eaa Md VoL bis etatis | 19. 82 
Die antici. bi eae Igual iA Se A A Sea eee oe RM ek c 4.87 
MARNE O EA A A A A Aid ii 3. 40 
TOAT O O ey 100. 51 


a Primos Chemical Company, Primos, Pa. 
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The tungsten property, located near Osceola, White Pine County, 
Nev., was bonded during 1903, and development work was carried on 
to determine what production per month could be made from these 
deposits. 

TUNGSTEN STEEL. 


The demand for tungsten ores for use in the manufacture of ferro- 
tungsten to be used in the manufacture of tungsten steel continues to 
increase, especially from abroad. Tungsten steel is used to some extent 
more generally abroad than in the United States, in the manufacture 
of armor plate and armor-piercing projectiles. For this purpose it is 
used in combination either with nickel or chromium, or with both of 
these metals. 

The use for which tungsten steel seems to be best adapted is in the 
manufacture of high-speed tools and magnet steels. The property 
that tungsten imparts to the steel is that of hardening in the air after 
forging and without recourse to the usual methods of tempering, such 
as immersion in oil, water, or some special solution. For high-speed 
tools tungsten steel is especially adapted, as it retains its hardness and 
cutting edge even at the temperature developed in the use of these 
high-speed tools. The value of tungsten steel for permanent magnets 
is on account of it retaining comparatively strong magnetism and of 
the permanence of this magnetism in the steel. This property makes 
the tungsten steel particularly desirable in instrument work where the 
calibration of the instrument depends upon the permanence of the 
magnet used. For compass needles tungsten steel has been used by 
W. and L. E. Gurley with entire satisfaction. 

Ferrotungsten is manufactured like ferrochrome by reducing the 
ores directly in an electric furnace. These alloys vary in their tungsten 
content from 30 to 80 per cent, according to the purpose for which the 
ferrotungsten is to be used. The composition of some of these ferro- 
tungstens on the market are shown in the table of analyses below, 
No. 1 being a ferrotungsten manufactured by the Wilson Aluminum 
Company, of Kanawha Falls, W. Va., and No. 2, by George G. Black- 
well, Sons & Co., of Liverpool, England. 


Analyses of ferrotungsten. 


Constituent. 1. 2. 


Tungsten A E a E a a D bated: 83. 90 75. 80 
TOD rp TR 12. 10 10. 90 
COrbOn i oec seta raid RUE ead hn e e eps RE 8. 30 3.20 
BCO tr iS ato 50 1.87 
Phosphorus: ia A A id lA 10 
A A O A AAA 11 

TOM is A EE A C PM A ERA 99.80 94. 98 
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The Blackwell Company also manufactures a tungsten-nickel alloy 
containing 73 to 75 per cent tungsten, 23 to 25 per cent nickel, 2 to 2.5 
per cent iron, 0.75 to 1 per cent carbon, and 0.25 to 0.50 per cent 
silicon. 

The quantity of tungsten that is used in tungsten steel varies from 
3 to 10 per cent, and is occasionally as much as 24 per cent; but the 
percentage is usually nearer the lower figure. The carbon varies from 
0.4 to 2 per cent. The Taylor-White tungsten-steel contains from 3 
to 4 per cent of chromium, and is made in two grades, one for cutting 
soft steel and gray cast iron and the other for cutting hard steel. 
The tungsten content in both grades remains constant, but there is 3 
per cent of chromium in the grade use for cutting soft steel and 4 per 
cent in that used for cutting hard steel. The following analysis rep- 
resents the composition of these two grades of tungsten steel: 


Composition of the grades of Taylor- White tungsten steel. 


For cutting; For cutting soft 
Constituent, hard steel. st el. 
Per cent, Per cent. 
TUNES da 8. 50 8.50 
te AAA A A DOLEO LT 4.00 3.00 
CALDO: ce 1,25 0.75 to 1.00 


Told a 13.75 12. 25 to 12. 50 


Tools made from these steels retain their cutting power even when 
the friction is so great that the edge of the tool becomes red-hot. 

Prof. Henry M. Howe,” gives the composition of many of the self- 
hardening tungsten steels as lying within the following limits: 


General composition of tungsten steel. 


Constituent. Per cent. 
o A O a eee pU EM sa d ERIS PULL sy LUE e oats 3. 44 to 24. 00 
A AAA A II TN Eds eke 00 to 6.00 
CUPIDO A A EE E id .10 to 2.19 
BIICOU A A A A ete .21 to 38.00 
A TREE A TIO PORE NR: 4.05 to 35. 19 


There is considerable variation in the opinion of the various ‘steel 
makers as to the value of tungsten in the manufacture of armor plate. 
As is well known, it is used to some extent at the present time by the 
European steel manufacturers for armor plate. In combination with 
nickel and chromium, it will undoubtedly give results equal to the 
nickel and chromium steels. ¡Some of the manufacturers go as far as 
to say that a tungsten steel will make better armor plate than either 


aJron, Steel, and Other Alloys, 1903, p. 324, 
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nickel or chromium steel. Two of the main objections to the use of 
tungsten steel at the present time for this purpose are the scarcity of 
the supply and its higher cost. 


PRODUCTION. 


The production of crude tungsten ores in the United States during 
19083 was 2,451 short tons. 

Most of this ore was concentrated, and there were sold 292 short 
tons of concentrates, valued at $13,639, which is approximately $149 
perton. The prices varied from $110 to $250 per ton, according to 
the percentage of tungstic acid. This production was obtained 
from Colorado, Arizona, and Connecticut, given in the order of the 
importance of their output. 

IMPORTS. 


During the last two years there have been imported into the United 
States small quantities of tungsten ores and tungsten alloys. In 1903 
the imports of ferro-tungsten-chrome alloy amounted to $18,136 in 
value, and in 1902 the value of the imports of tungsten ore and alloys 
was $7,046. Tungsten ores are admitted free of duty. 


MOLYBDENUM. 


The use of molybdenum steel continues to increase, and hence there 
i» an increasing demand for the ores of this metal. The main use of 
ferromolybdenum is in the manufacture of a tool steel. The proper- 
ties which molybdenum gives to steel are very similar to those given by 
tungsten, the main difference being that it requires a smaller quantity 
of molybdenum than of tungsten to obtain the same results. Ferro- 
molybdenum is produced, like ferrotungsten, by reducing it from the 
orein an electric furnace. Therearenow two molybdenum-nickelalloys 
being produced, one of which contains 75 per cent molybdenum and 25 
per cent nickel, and the other 50 per cent molybdenum and 50 per cent 
nickel. Besides these constituents the alloy contains from 2 to 2.5 per 
cent iron, 1 to 1.5 per cent carbon, and 0.25 to 0.50 per cent silicon. 
The molybdenum steel which is made from these alloys is recommended 
for large cranks and propeller-shaft forgings, for large guns, rifle 
barrels, and for wiring and for boiler plates. The molybdenum 
increases the elongation of steel very considerably, and for wire draw- 
ing such an increase at a comparatively small cost is important. 

There are many localities where molybdenum ores occur in quan- 
tity, but, owing to the uncertainty of the value of the concentrates, 
many of these properties still remain undeveloped. The year 1908, 
however, saw a great deal of prospecting for these ores, with the 
result that a number of new localities were discovered that give prom- 
ise of developing into large deposits. Wulfenite was discovered on 
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the property of the Troy-Manhattan Copper Company, at Troy, Ariz., 
and after the deposit was opened and developed the company erected 
a 40-ton concentrating mill and is now preparing the concentrates for 
market. 

The deposit of molybdenum at Cooper, Me., has been developed 
very extensively by the American Molybdenum Company, and during 
the last year the company has erected a cleaning and concentrating 
plant for treating this ore. Other properties that were partly devel- 
oped in 1903 are as follows: 

One mile east of Climax, Summit County, Colo., on the north side 
of Bartlett Mountain, a deposit of moybdenum has. been developed by 
Mr. H. Leal, of Cresco, Nebr. Mr. T. L. Quigley, of Ophir, Mont., 
has located a deposit of molybdenum about 2 miles east of Orphir, in 
Carpenters Gulch. Another deposit near Dillon, Mont., has been 
developed by Mr. L. D. Graeter. The molybdenum mines of the 
Crown Point Mining Company, in Chelan County, Wash., produced 
some very large clusters of crystals of molybdenum during 1903, which 
were sold. One large crystal, or cluster of cr ystals, weighed 300 
pounds. , 

At the Mammoth mine, Mammoth, Ariz., work was continued by 
Mr. Charles Eudall, of Tucson, in separating the wulfenite from the 
old tailings of this mine. 

PRODUCTION. 


The production of molybdenite ore during 1903 amounted to about 
6,200 tons of crude ore, very little of which was treated and most of 
which is still lying on the dumps. Most of the wulfenite ore that was 
mined was concentrated, and these concentrates, together with the con- 
centrates of the molybdenite, amounted to about 795 short tons, valued 
at $60,865. There is still wide variation reported in the prices of 
molybdenite ore, which range from $100 to $3,000 per ton. It is 
more than probable that the actual value of molybdenum concentrates 
at New York will be in the neighborhood of $200 per ton. 


URANIUM AND VANADIUM. 
VANADIUM STEEL. 


On account of the extremely high price and scarcity of vanadium 
ores, the metal has thus far been employed very little in the manufac- 
ture of ferrovanadium for use in the production of vanadium steel. 
It is claimed by many that the beneficial properties imparted to steel 
by vanadium exceed those of any of the other steel-hardening metals. 
These are exaggerated statements, but it may be found that smaller 
quantities of vanadium will give in some cases the same results that 
are obtained by comparatively large quantities of the other metals. 
One property claimed for vanadium steel is that it acquires its maxi- 
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mum of hardness not by sudden cooling, but by annealing ata tem- 
perature of from 700° to 800° C. This property would be particularly 
advantageous for high-speed tool steel and for points of projectiles. 
There is, however, at the present time little or no vanadium steel on 
the market and no special production of ferrovanadium alloys. Since 
the discovery of the deposits of vanadium in Colorado and Utah they 
have been thoroughly developed, largely through the efforts of Mr. 
A. B. Frenzel, of Denver, Colo. He has also made experiments in 
the reduction of these ores, and now claims that a process has been 
perfected by which vanadium can be obtained at such prices that the 
ferrovanadium alloy can be manufactured so as to enter into compe- 
tition with the other ferro alloys. The main source of supply of 
vanadium is Montrose County, Colo. These ores also contain more or 
less uranium and are mined for both metals. 


URANIUM. 


Experiments have been made with ferrouranium as to the value of 
the qualities that it gives to steel. Although it increases the stiffness 
and the toughness of steel to a considerable degree, these qualities are 
not distinct enough from the like qualities imparted to steel by other 
metals to warrant the use of ferrouranium for this purpose when its 
much higher cost is considered. The principal use of this compound 
is as a pigment in the manufacture of porcelain and glass. 


PRODUCTION. 


During 1903 there was considerable development work done upon 
uranium and vanadium deposits, which resulted in the production of 
432 short tons of crude ore. Of this amount 30 tons of partially con- 
centrated ore, valued at $5,625, were sold. In 1902 the production of 
uranium and vanadium minerals, as reported to the Survey, amounted 
to 3,810 tons, valued at $48,125. The 1903 production consists prin- 
cipally of the mineral carnotite, with a small amount of uranium. 


IMPORTS. 


Nearly all of the uranium and vanadium ores mined in the United 
States are exported. On the other hand, there is imported each year 
a considerable quantity of uranium and vanadium salts, which in 1903 
were valued at $13,498, as against imports to the value of $12,491 in 
1902. 

TITANIUM. 


The actual commercial value of titanium as a steel-hardening metal 
has not been thoroughly demonstrated. Experiments have shown that 
from 0.5 to 3 per cent of titanium increases the transverse strength 
and the tensile strength of steel to a very considerable degree. 
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Until the development of the electric furnace it was practically impos- 
sible to produce either titanium or an alloy of iron and titanium, but 
since the introduction of this furnace ferrotitanium can be produced 
directly from the ores. The fusing point of ferrotitanium is materially 
affected by its titanium content, and it is impracticable to fuse an alloy 
containing over 12 per cent of titanium in connection with cast iron in 
a cupola. Up to this point, however, no difficulty arises in fusing the 
alloy and incorporating the titanium in the iron. It is to the manu- 
facture of a special cast iron that ferrotitanium seems to be especially 
adapted. The titanium in the iron gives greater density to the metal, 
greatly increases its transverse strength, and gives a harder chill or 
wearing quality to a wheel made from such an iron. For the manu- 
facture of car wheels it would seem that the titanium iron would be 
especially useful. 

A ferrotitanium has been manufactured by the Wilson Aluminum 
Company from a titanic iron ore from Caldwell County, N. C., which 
has the following composition: 


Analysis of North Carolina titanic iron ore. 


Constituent. Per cent. 
Titanium O cea 42.00 
Ferrous oxid noraida A oo 88.00 
PVT A a o das 11. 50 
BIHOA TRE T ——————Á— ————— Q—— deus Soaks auamesuaweueus 7.50 
TOUR PE —————— ———! (———Á—QR— 99. 00 


This company has also made ferrotitanium from rutile concentrates 
mined in Nelson County, Va., and containing from 95 to 99 per cent 
of titanium oxide. 


PLATINUM. 


PRODUCTION. 


The center of interest in platinum mining in the United States has 
shifted from Shasta and Trinity counties, Cal., to southern Oregon, 
where, in the neighborhood of Grants Pass and Kerby, considerable 
platinum and iridosmium are found in the placer gold. In collecting 
this material another heavy mineral has proved commercially profit- 
able—that is, the natural alloy of iron and nickel called josephinite, 
which is found associated with the platinum and gold. The production 
of platinum increased slightly from the year 1902. The quantity of 
pure platinum contained in the platinum sand amounted to 110 ounces 
of refined metal, worth $2,080. 

In addition to the above supplies of platinum sand, it is interesting 
to note that the platinum contained in the copper ores of the Rambler 
mine, Wyoming, has come definitely on the market, being obtained in 
the form of slimes in the treatment of the copper ore and matte from 
this mine. Detailed descriptions of this property were given in the 
preceding report of this series. 

The following table shows the production of platinum in the United 
States since 1880: 


Production of crude platinum in the United States, 1880-1900, and of refined metal from 
domestic ores in 1901-1903. 


Year. Quantity. | Value.a Year. Quantity. | Value. a 


Ounces. Ounces 
IB8RO. Loose sc ERE ELS ns 100 $400 || 1892... 2 cn sew iu es 80 $550 
proi M ———— À 100 400: || 1800 cas oe 75 517 
jl. YS 200 600: |] AA 100 600 
A 200 600 ||: A succe 150 900 
pi. E S E 150 450. 1890.5. sese S SE XXe ERES 163 944 
1885......... RUE ETE 250 IAS eese E rx RE 150 900 
A Tisa ee easa 90 100 i| 1898 coa si RE Rev 225 3,375 
AAA EE 448 1,838 | 1899. asintió 300 1,800 
jf]. f E 500 2,000 | 1900... oco oeeo re rw 400 2, 500 
ISSO —— án 500 2:000. || 1901 S usen ood Ero Ra Fr at 1, 408 27,526 
1600 A ——— 600 2.000. -1902 sui es 94 1,874 
AP er Rr ERES 100 900-1 eS, Seen ee ee Ce Se 110 b 2, 080 


a The chief variations in price have been due to the quality of the crude grains. In 1901 and 1902, 
however, the average price for the refined metal has been given. 
b Not including $6,000 worth of platinum reported as contained in slimes from copper ore from the 
Rambler mine, Wyoming. 
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IMPORTS. 


The imports of platinum during 1903 were valued at $2,055,933, dis- 
tributed as follows: Unmanufactured, 1,426 pounds ($328,103); ingots, 
bars, sheets, and wire, 6,308 pounds ($1,591,941); vases, retorts, and 
other apparatus, vessels and parts thereof for chemical uses, $128,890; 
manufactures of, not specially provided for, $6,999. The imports 
during 1902 were valued at $1,987,980, distributed as follows: Un- 
manufactured, 632 pounds ($171,967); ingots, bars, sheets, and wire, 
6,713 pounds ($1,778,395); vases, retorts, and other apparatus, vessels 
and parts thereof for chemical uses, $34,913; manufactures of, not 
specially provided for, $2,705. 


PRICE. 


The price for pure platinum in wholesale quantities at New York 
continued during the whole of 1903, as during the last seven months 
of 1902, at $19 per ounce. 


LITHIUM. 


By JoserH Hype Pratt. 


SOURCES OF SUPPLY. 


The only localities where lithium materials were produced in 1903 
were at Pala, San Diego County, Cal., and at the Etta and Bob Inger- 
soll mines in the Black Hills, S. Dak. There are three different 
minerals that are mined at these localities for their lithium contents, 
lepidolite and spodumene, both lithium silicates, and amblygonite, a 
lithium phosphate. Of these three, the latter contains the highest 
percentage of lithia. For comparison, analyses of these three minerals 
are here given, the first two of amblygonite and lepidolite from Pala, 
Cal., and the third and fourth of spodumene from Goshen, Mass., 
and Branchville, Conn. . 


Analyses of amblygonite und lepidolite from Pala, San Diego County, Cal., 1902. 


Constituent. ADS RO Lepidolite,a 
Per cent, Per cent. 
Lithia CUERNO eked cos eeeeauewe see ces cused vs 8.26 4.91 
UI. P P 1.99 48. 61 
Phosphorus pentoxide....................--eeeee enconccornonanocaosanc ono 45.41 1. eee iw 
Alümina to Se dee od dry A OEE Odes nEseuie iU MEE c 33. 09 22. 36 
Iron 0£z1de adas idas Trace Trace 
DIME: casa ida 1.35 61 
Potash ESA (b) 16. 16 
BOGS a ida SARE S (b) 38 
Loss on ignition (water, etc.) ......... lecce ce lel c ecce esee ee roca 6.28 4. 55 
Undetermined (chiefly fluorine) ..... 0... cece cece eee eee c cece en ceecceees 8:00 ino 
Undetermined (chiefly manganese) .................--ceee cesses ee] rmm 2. 05 
100. 00 99. 66 
a Rudolph L. Seldner, Brooklyn, N. Y., analyst. b Small amount. 
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Analyses of spoduwmene. 


Spodumene 
Constituent. Goshen Bronca 
Conn. b 
c E EE E IEEE A MEEO E A HEREIN 63.27 64.25 
AO ES AA AI E EAE 23.73 27.20 
A RN P EE 
jc) —— ——— ———— "MÁÓ9ÁJ J)"—— ————— leone aks | 1.17 20 
MEROS does iL Ld A atin eee eee a E 2.02 
CAO O .11 | 
MIO Vd A a at OE A 
A E i ha eee A Oe ae Ber 1.45. Trace 
pop Ne E E | .99 | 39 
LLO TTE ERO 6. 89 7.62 
TD ARRIUS .96 , 24 
| T —Á————— —————— Ó— C ———— na EU PN ADS 
pus) mp ———— —— À——— E I RR RR ERR RO TERN | 100. 63 99. 90 
SPECIES RITA VU NA hu Du ues equ tese nM E DERE DN e 3. 19 3.193 


b Am. Jour. Sel, 3d series, vol! 20, 1880, p. 208. 

Amblygonite occurs in the same locality as the lepidolite at Pala, 
San Diego County, Cal., but the deposit of this mineral was only 
discovered in 1902. Since then it has been thoroughly developed and 
the American Lithia and Chemical Company of New York City reports 
that a lens of amblygonite 33 feet wide and exposed to a depth of 11 
feet has been brought to view. It has been estimated that over 400 
tons of this mineral are now exposed. The production of lithium 
minerals from this locality in 1903- was restricted on account of 
litigation. 

Besides the Pala locality of lepidolite, two new localities have 
recently been discovered, one 7 miles east of Julian, San Diego 
County, Cal., which is being developed by Mr. F. F. Griffith, of Los 
Angeles, Cal., and the other near Banner, San Diego County, Cal., 
which was located by Mr. E. H. Davis, of Mesa Grande, Cal. The 
former locality also contains some amblygonite. 

All of the spodumene is obtained from the mines in Custer and 
Pennington counties, Black Hills, S. Dak., and principally from the 
Etta mine. 

The lithium minerals that are mined are all shipped to New York, 
where a part is exported and the remainder is reduced by chemical 
companies. 

PRODUCTION. 


In 1903 the quantity of lithium minerals produced in the United 
States amounted to 1,155 short tons, valued at $23,425 at the railroad. 
This is a decrease of 90 tons in quantity and of $2,325 in value, as 
compared with the production of 1,245 short tons, valued at $25,750, 
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in 1902. In the early part of 1903 there was a small demand for the 
lithium minerals, but toward the close of the year there was more call 
for these minerals, and, if this demand continues, the production of 
1904 should be considerably greater than that of 1903. A number of 
individuals who produced no lithium in 1903 began mining in 1904, 
owing to orders received from abroad. As the uses of lithia are 
limited, there could readily be an overproduction of the crude min- 
erals; but if the cost of these could be reduced, so that they might be 
used in the manufacture of lithium carbonate or nitrate for red fire in 
pyrotechnies, there would be an increased demand for these lithium 
minerals. 
IMPORTS. 


It has been estimated that there are about 55,000 pounds of lithium 
salts used in the United States each year, of which usually about one- 
third are imported. In 1908 these imports amounted to 5,596 pounds, 
valued at $3,669. | 

In 1902 the imports were 5,530 pounds of lithium carbonate, valued 
at $8,038, and 15,686 pounds of other lithium salts, valued at $14,913. 


ANTIMON Y. 


By JOSEPH STRUTHERS. 


INTRODUCTION. 


The outlook for the production of metallic antimony from domestic 
antimony ores in the United States is very unpromising, since the 
smelting process for the extraction of the metal is complex and costly, 
and but few metallurgists are conversant with all the details necessary 
for successful treatment. Moreover, the large production of antimony 
ores and metal in foreign countries, together with the low rate of ocean 
freights, and the removal, in April, 1902, of the import tax on crude 
antimony (which, in reality, is partly refined antimony sulphide ore), 
leave no opportunity for competition by the domestic product. | 

There are many deposits of antimony minerals, chiefly the sulphide, 
in the Western States, but even prior to the removal of the import tax 
on crude antimony in 1902, the production of metal from domestic 
antimony ores has never reached any prominence, the largest quantity 
so produced in a year being 295 tons in a total of 4,000, or approxi- 
mately 7.4 per cent of the total annual production from ores. These 
statistics are of the year 1895. There has been no commercial produc- 
tion of metallic antimony from domestic antimony ores since 1901, in 
which year 50 tons were made by the Chapman Smelting Company, of 
San Francisco, Cal. Small quantities of metal have been produced 
experimentally from time to time, but as they do not reach the mar- 
ket they are not included in the statistics of production. Prior to 
1902 the Chapman Smelting Company smelted a relatively small quan- 
tity of domestic antimony ores, but due chiefly to the removal of the 
duty on crude antimony in April, 1902, these works have since made 
no output of antimony metal from domestic ores. 

Although many deposits of antimony minerals are located in the 
Western States, the outlook for their development is very discour- 
aging. The low rates of ocean freight from foreign countries, where 
the cost of mining is extremely cheap, permit the delivery of ores 
near the market at a cost so small that the western ores, being in 
regions where the costs of fuel and labor are high, can not be profit- 
ably smelted at the mines, nor can they be shipped to refineries on 
account of the high railroad freight rates, hence there is no competi- 
tion against the foreign product. A large part of the supply of 
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antimony in the United States is in the form of hard lead, obtained as 
a by-product in the smelting and refining of lead-silver ores, and this 
branch of the antimony industry will naturally develop concurrently 
with the advance in lead smelting. 

The control of the production and trade of antimony in the United 
States continues in the hands of Messrs. Mathison & Co., of London, 
operating the smelting plant at Chelsea, Staten Island, New York, and 
affiliated with the Chapman Smelting Company, of San Francisco, Cal. 


USES. 


The chief use of antimony metal is in the manufacture of alloys of 
lead, tin, zinc, and other metals. The addition of antimony to lead 
increases its hardness up to twelvefold, and the addition of a small 
quantity of bismuth (from 0.5 to 2 per cent) to the lead-antimony alloy 
(type metal) causes it to expand at the moment of solidification and to 
yield a casting with clean, sharp faces, which is of special value in the 
manufacture of type. 

The most important alloys of antimony are: Type metal, composed 
of lead and antimony, with or without the addition of tin and bismuth; 
hard lead, produced in refining antimonial lead, containing various pro- 
portions of antimony (the commercial product has an antimony content 
of from 16.5 to 27 per cent, and generally averages about 25 per cent); 
britannia metal and pewter, used extensively for tableware, the former 
being an alloy of tin with from 10 to 16 per cent of antimony and 3 
per cent of copper, and the latter an alloy of tin with a smaller con- 
tent of antimony; antifriction metal, also called white metal and babbitt 
metal, which consists of antimony and tin with the addition of small 
quantities of lead, copper, zinc, bismuth, and nickel. 

The principal salts of antimony are, tartar emetic, an antimony- 
potassium tartrate, used in medicine and as a mordant in dyeing vege- 
table fiber; antimony cinnabar, a fiery red-colored pigment, consisting 
of antimony trisulphide with & small amount of antimony trioxide, 
used in oil painting; and antimony pentasulphide, used as a red pig- 
ment in vulcanizing and coloring rubber. 


PRODUCTION. 


There are four sources of supply of antimony in the United States, 
in the following order of importance: 

1. Hard lead, or antimonial lead, obtained as a by-product in smelt- 
ing both foreign and domestic lead-silver ores, which contain a small 
percentage of antimony. 

2. Antimony regulus, or metal, from foreign countries. 

3. Antimony ores (including the so-called “crude” antimony) from 
foreign countries. 

4. Antimony ores from domestic deposits. 
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The quantity of hard lead (antimonial lead) produced in the United 
States during 1903, as a by-product in smelting impure lead-silver ores, 
amounted to 21,237,440 pounds, containing approximately 5,115,319 
pounds of metallic antimony (equivalent to an average content of 24.1 
per cent of antimony in the hard lead), as compared with 20,970,000 
pounds of hard lead, containing 5,808,000 pounds of antimony metal, 
in 1902, an increase for the year 1903 of 267,440 pounds of hard lead, 
but a decrease of 692,681 pounds in the actual amount of antimony con- 
tained therein. The reason for this decrease in the total quantity of 
antimony was due to the fact that, in 1902, one concern produced 
hard lead averaging 25.5 per cent of antimony, while in 1903 its per- 
centage dropped to from 16.5 to 17. The average antimony content of 
hard lead ranges from 16.5 to 27 per cent. 

Hard lead is used largely in the manufacture of antifriction and 
other alloys, and this alloy is obviously an important source of antimony 
supply in the United States. 

The net imports into the United States of foreign antimony, in the 
form of regulus or antimony metal, amounted during 1903 to 4,694,309 
pounds, valued at $260,144, as compared with 5,388,739 pounds, valued 
at $333,601, in 1902, a decrease in quantity of 694,430 pounds, and in 
value of $73, 457 for the year 1903. 

Imported antimony ores contain from 35 to 65 per cent of aimons 
and for all commercial purposes the average metal content may be 
taken as 52.5 per cent. Ores containing a low percentage of antimony 
are not of sufficient value to stand the cost of transportation, although 
sometimes they are mixed with higher-grade ores in order to have 
their metal content and value increased to an amount at which they 
can be shipped with profit. The smelting loss on the treatment of 
antimony sulphide ores for the production of the refined metal approxi- 
mates 20 per cent of the metal content, so that the average extraction 
of metal from imported ores may be taken at 42 per cent. On this 
basis the quantity of metal derivable from the net imports of foreign 
ores during 1903 is 1,140,100 pounds, as compared with 1,314,000 
pounds in 1902, showing a decrease of 173,900 pounds for the year 1903. 

There was no antimony metal produced from domestic antimony 
ores in the United States during the years 1902 and 1903. The latest 
recorded production was in 1901, when 50 tons of metal was produced 
from this source at the works of the Chapman Smelting Company, 
San Francisco, Cal. As elsewhere mentioned in this report, the pro- 
duction of antimony metal from domestic ores in the United States has 
never attained any prominence when compared with the total con- 
sumption of antimony metal and alloys in the United States. 

The aggregate quantıty of antimony available as metal or alloy in 
the hard lead produced from foreign and domestic lead-silver ores and 
imported for consumption as regulus or antimony ores during the 
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year 1903 amounted to 5,115,319 pounds, as compared with 5,808,000 
pounds in 1902, showing a decrease of 692,681 pounds for the year 
1903. 

The annual production of metallic antimony in the United States 
derivable from foreign ores and contained in the hard lead produced 
from 1880 to 1903, inclusive, is shown in the following table: 


Production of metallic antimony from domestic and foreign ores and that contained in hard 
lead in the United States, 1880-1908. 


Contained in hard [Produced from foreign Total. 
lead.a and domestic ores. 
Year. ARAS AAA 
Quantity.| Value. Quantity. | Value. | Quantity. Value. 
Short tons Short tons. Short tons 
A TIPP (O) A 50 $10,000 AAA lne tuu RRDE 
Bor oi ena n o O Se: 50 10,000 A ect ue Teu dientes 
p 9M -"— —— (b) | Inisuise2es 60 12 000 |: 5 sies des ete serv ES ys 
pho AA E A (DE dosis 60 12. 000 AAA zelisocikeeuned 
s NRI IN AA 60 12:000 A 
INBD. onae SS Drac ecd (b): AA 50 10,000. 1.5: 2:2: ER uvRRIEOS 
I88O. coeli E roe E RETdAQU S (D) E 35 3,000. |. euo beso e qa E dd ES 
STRE (D erdin 75 AA A 
PSS m———————— P AA 100 20.000. AA sats nia a 
j|. A UE (by — AAA 115 28,000 |............ NEQUE NM 
1800 bi — — an 809 $136, 752 129 40, 756 938 $177, 508 
E Die Sie eevee lees 1,011 170, 950 278 47, 007 1, 289 217, 957 
metallic150 

DAO? card 1, 260 219, | ore 380 56, 466 1,790 276, 416 
lot NH E ME 1,253 225, 540 250 45, 000 1,503 270, 540 
prs eL ———À 1,187 213, 706 200 36, 000 1,387 249, 706 
A etc eo ose 1, 563 236, 169 c 450 68, 000 2, 013 304, 169 
IS PEPERIT 1,877 263, 249 c 601 84, 290 2, 478 847, 539 
A ee ee es 2,217 320, 856 c 844 121, 944 3, 061 442, 300 
ISOS P —————— 2,118 848, 051 c 1,120 184, 050 3, 238 532, 101 
iss m A 1, 586 307, 314 c 1,275 251,875 2, 861 559, 189 
1900... ice les eR a 2, 476 490, 916 c1, 790 346, 980 4,226 837, 896 
190]... Hoe Soke eee ease ne eel 2, 235 457, 150 d 403 82, 752 2, 689 539, 902 
jb ME oh ns, 2, 904 505, 340 d 657 129, 166 3, 661 634, 506 
IN ts 2,558 445, 092 d 570 103, 341 3, 128 518, 433 


a Estimated at 25 per cent of the total quantity of hard lead produced from both foreign and 
domestic ores, except for the year 1902, when an average of 27 per cent was taken, and ín 1903, when 
the reported quantity averaged 24.1 per cent. 

b No statistics available. 

¢ Principally from imported ores. 

d Exclusive of foreign ores imported and reexported. 


IMPORTS. 


The subjoined table gives the aggregate quantity and value of anti. 
mony ore (including crude antimony) and metallic antimony (regulus) 
imported into the United States from 1867 to 1903, as reported by the 
Bureau of Statistics of the Department of Commerce and Labor. An 
Inspection of the table shows that the quantity of ore imported has 
increased from 116,495 pounds in 1893 to the maximum quantity of 
6,089,134 pounds in 1900, a year in which there was a marked over- 
importation of both ore and metal. 
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In 1903 the importation of antimony ore entered for consumption 
was 2,714,617 pounds, valued at $54,316. In 1902 the net importa- 
tion of antimony ore was 3,129,069 pounds, valued at $62,968. The 
statistics of net importation for 1903, as compared with 1902, show a 
decrease in quantity of 414,452 pounds, and in value of $8,652. 

The annual imports of antimony metal, or regulus, and crude anti- 
mony or ore, which have been entered for consumption in the United 
States during the period 1867 to 1903, inclusive, are given in the 


subjoined table: 
e 
Antimony and antimony ore imported and entered for consumption in the United States, 
1867-1903. 
. Metal and regulus. Crude antimony and ore. 
Year ending— pus E Total 
Quantity. Value. Quantity. Value. value. 

June 30— Pounds. Pounds. 
O OA $53 919 O a Ios $63, 919 
E A RO 1, 033, 336 BU SUD. A secos dades 83, 822 
1869 C CPTR a 1,345,921 179.018 A ot oae tea 129, 918 
A A 1, 227, 429 AN A eo 164, 179 
IBS] I i2 oo o Du RE OISAE 1, 015, 039 148,264 ooo laus $2, 364 150, 628 
A REIN 1, 933, 306 297: HOO 4 asada dseccus 3, 031 240, 567 
o ESO REM 1,166, 321 181,498 1... veu 2, 941 187, 439 
pro n 1, 253, 814 148, 409 |... regu 203 148, 612 
ro e ————— tees 1, 238, 223 131, 360 6, 460 609 131, 969 
A A ees 946, 809 119, 441 8, 321 700 120, 141 
VES AAA A A Sock 1,115, 124 135, 317 20, 001 2,314 137, 631 
FOB e PC 1, 256, 624 130, 950 20, 351 1, 259 132, 209 
TA E —Á——Á 1, 380, 212 143, 099 34, 542 2,341 145, 140 
E A cn ee io 2, 019, 389 265,773 25, 150 2, 349 268, 122 
TOBY. a e da 1, 808, 915 253, 054 841, 730 18, 199 271,253 
1882 A NERIS 2,525, 838 291, 234 1,114, 699 18,019 312,253 
| i.n fpe REN p S 3, 064, 050 286, 892 697, 244 11, 254 298, 146 
TOBA wr 1,779, 337 150, 435 231, 360 6, 489 156, 924 
ji. MEETS 2,579, 810 207,215 215, 913 7,497 214, 712 

December 31— 
js. eM A ed eweet 2, 997, 985 202, 563 218, 366 9, 761 212, 324 
prr c M PROS 2,553, 224 169, 747 362, 761 8, 785 178, 532 
jet E 2, 814,044 245, 015 68, 040 2,178 250, 193 
[i MM 2, 676, 130 304, 711 146, 309 5, 568 310, 279 
TODO A tate tetw cae yeteousetent iis 3, 315, 659 411, 960 611, 140 29, 878 441, 838 
155 we To Sm 2,618,941 327,307 1, 433, 531 36, 232 363, 539 
o A M RP 3, 950, 864 392, 761 192, 344 7,338 400, 099 
o NEN OR ER 2, 780, 432 243, 341 116, 495 5, 253 248, 594 
jLo PN 2,653, 487 193, 988 375, 168 a 18, 805 212, 793 
hs —— ————— I! 3, 499, 901 223, 908 668, 610 14, 718 e 238, 686 
| A PN ante 2,576,371 158, 975 1,180, 828 21, 402 180, 377 
IO NETT 2, 282, 245 143, 370 3, 719, 186 55, 400 198, 770 
jj; PTS 2, 103, 599 148,671 3, 749, 222 50, 256 198, 927 
js; E RUE EN 2, 990. 915 241, 685 3, 968, 654 47,427 289, 112 
ML ERROR ITE T 3,654, 522 287,937 6, 089, 134 75, 866 363, 803 
O A ET. 8, 640, 505 254, 529 b 1,682, 301 22, 720 278, 066 
pvo e HK" cC 5, 383, 739 333, 601 b 3, 129, 069 62, 908 396, 569 
A te E 4, 694, 309 | 200, 144 2,714,617 54, 316 314, 460 


aIncludes $737, value of ground antimony for which no quantity was given. 


b Excludes exports. 
M R 1903——-21 
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The large increase in the quantities of antimony regulus and ore 
imported and exported during 1902 was due to a peculiar condition of 
the freight rates from China, which were about 10 shillings per ton 
from China to New York and 30 shillings from China to England. 
The freight rate from New York to England being about 10 shillings 
per ton, shipments were made first to New York, whence the metal 
was transshipped to England, and thus practically one-third of the 
cost of direct transportation was saved. According to the report of 
one of the principal importers, there has been no radical change in the 
freight conditions during the year 1903. 


CONSUMPTION. 


The consumption of antimony in the United States from 1880 to 1903 
is given in the subjoined table, the imported ore being estimated to 
contain an average of 524 per cent antimony, and to yield 42 per cent 
of refined metal by smelting operations. Crude antimony, which is 
refined or concentrated ore and not metal, is included in the quantity 
of ore imported. Antimony regulus is taken as equivalent to the 
metal. The antimony contained in hard lead is calculated at 25 per 
cent, except for 1902, when an average of 27 per cent was taken, and 
in 1903, when the reported average was 24.1 per cent. - 


Estimated consumption of antimony in the United States, 1880-1908. 


| From im- 


| 
Contained Imported 
> : From do- ¡ported ores 
Year. in hard elé ores! and cride metal or Total. 
lead. regulus. 


antimony. 


i A A ——————————— MÀ — — PEOR E RN 


Short tona. | Short tons. , Short tons. | Short tona. | Short tons. 


TORO jas oe RR RO aie PEPPER 50 | ` 7 1,010 a1, 067 
j| CERT cc END ERIS V RORIS: 50 221 904 a 1,175 
A A AAA ESSERE 60 292 1,263 a1,615 
A A EE ia 60 183 1,532 | 1,775 
|. M HR nee T aed eee 60 61 890 a1,011 
A ER AA 50 57 1, 290 a1,397 
tadas MUN 35 58 1, 499 a1,592 
E A EEE HER EREMO! e a 75 95 1,277 a], 447 
PRG ecc eoe e Len TE AL eas ee artes: 100 18 1,407 a1,525 
D oT TET PER 115 38 1,338 a 1, 491 
DM DR DONA 129 160 1, 658 al, 947 
E Ge mee ree ne a Ss ee 1,011 278 877 1,309 2,975 
LC NECEM 1,260 150 50 1,975 3, 435 
A RRNOREETEN, 1,253 250 30 1, 390 2, 928 
ir TD NR ERN. AAN 200 100 1,327 | «1,627 
I8UO «cos edad aunbnb hee qase ex epos sé taque | Seca i sevens b 275 b175 | 1,750 42,200 
Do MT EE EAE 1,877 b 291 b 310 1,288 3, 766 
A PM RF RON 2,217 b 245 b 599 1,141 4,202 
T PADRE E | 2,118 b 250 b 870 1,052 4,290 
1800 m MR 1,586 234 1,041 1, 495 4, 356 
O ues | — 2,476 151 1,599 1,827 6, 053 
DO PER S oda E a ed oa tot 2,235 50 353 1, 837 4,475 
O E ese aio | 2, 904 Nil. 657 2, 694 6, 255 
EA A od E | 2,558 | Nil. 570 2,947 5, 475 


a Not including antimony contained in hard lead, for which statistics are not available. 
b Separation estimated. All antimony smelted, whether from domestic or foreign ores, was reported 
as of domestic productton. 
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The decrease in the total quantity of antimony estimated to have 
been consumed in the United States in 1901, as compared with 1900, 
was due to the very large overimportation of antimony ore and, to a 
less extent, of antimony regulus in 1900. The above table shows the 
constantly increasing quantity of antimony obtained from foreign ores 
from 1893 to 1903, inclusive, which has been due mainly to the cheap 
ocean-freight rates from foreign countries where the ores are mined 
and partly refined at a low cost. 


WORLD’S PRODUCTION. 


The following table, showing the output and value of antimony metal 
of the world in 1901 and 1902, has been compiled from the official gov- 
ernmental reports of the respective countries: 


World’ s production of antimony metal in 1901 and 1902. 


1901. | 1902. 

Country. a ee ee EN 

Quantity. Value. Quantity. Value. 

Short tons. Short tons. 

United Mateo di carlinas 403 $61, 820 657 $129, 166 
7 Lia, rita dl e eos 126 10, 434 26 1, 737 
MYANCO A ices ca E LUE E dE DNE EE xU 1, 969 240, 000 1,901 207, 475 
Germany Eo oo cia ck hn a odie ed hes Mawes 2, 783 268, 250 8, 858 331, 188 
PRU Ary d ooo ese A e LUIS RUE REND sexes 777 82, 920 753 81, 200 
DOAN ecc P 1, 898 195, 550 1, 202 91, 236 
nre A ETE 474 DB. 1T PA A 
Bervi MENSEM A AS ees 268 40, 824 844 42, 492 
Total: citrico 8, 698 958, 535 8,741 884, 494 


a Does not include the antimony contained in hard lead. 
b Includes product of Algeria. 

e Includes quicksilver. 

d Crude antimony and regulus. 


PRICES. 


From 1893 to July, 1897, there was a steady decline in the price of 
antimony, which dropped from 16 cents per pound for Cookson’s brand 
to 7 cents. Beginning with August, 1897, the price began to advance, 
and in May, 1899, it reached 12 cents per pound, and then remained 
nearly constant throughout the rest of the year. During 1902 there 
was a slight falling off in price, and the year closed with Cookson's at 
19} cents per pound. The following tables show, by months and years, 
the ruling prices of the several brands of antimony, as reported to 
The Iron Age and the Engineering and Mining Journal, from 1895 to 
1903, inclusive. 
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November... 
December ... 


Month. 


February .... 


..eoono.no 


November... 
December ... 
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Prices of antimony at New York, 1895-1908, by months. 


[Cents per pound. ] 


Hallett's. Japanese. 


Cookson’s.| Hallett’s. 


1895. 1896. 1897. 
oe Hallett's.Japanese. e Hallett's. Japanese E. 
Bi to 8) | 71 to 71 |.......... 81 | 73 to 7} 7 |7+to74 | 64 to 61 
8 to 8) | 7} to 71 |.......... 84 74 7 |72to 74 | 64 to 63 
8} | Tto 7h |.......... 8} 74 7 |7:to74 | 63 to 7} 
7}to8i | 7 to7 | 6i to7 8i 7 7 |73to7+ | 7 to 7b 
7i to 8 7 6, 8 to8i| 7}to7} | 6¡to7 |73to7i| 7 to} 
Titos | 7 to} 6; 8 71 | 61107. |74to74 | 6E to7 
8 to81 | 71 to 72 7 8 74 | 65107 |7 to71 | 6; to 7} 
8 71 7 8 74 | 63to7 '7 tosi | 7 to 7% 
8 7} | 63 to7 8 71 | 61107 ,8 to8¿ | 74to74 
78108 | 7 to7} 6; | 7} to 7i 6i 61 18 to8L | 7} to 7i 
78 toT; 7 | 63to6; |74to73 | 63to64 | 6} to 63 |8 to84 | 74 to 71 
78 to 73 | 63 to7 | 63 to 6; | 7} to 74 64 64 18 to8} | 7} to 71 
- 1898, 1899. 1900. 
Cookson's. Hallett's. Japanese. ¡Cookson's.| Hallett's. coa 
| vc 
8 t081 | 711071 | 71t071 |10 to10j | 94 to 914 94 | 104 to 11 
8 to81 | 7to 7) l........... 10} to 10} | 9} to 10} | 91 to 9% | 104 to 11 
8 to8}| 7§to 7d ..........- 11h to 12 |104 to 108 | 103 to 108 | 10} to 11 
8pto9 | 731108 |........... 114 to 12 | 10 to 103 | 10} to 103 n 
9 to 94 | 8j to 8i 82 [114 to 12 | 104 to 103 | 104 to 104 11 
9} to9} | 8jto9 | 82 tod 114 10} 10} 11 
94 to 91 9 9 11} 104 103 | 104 to 11 
94 to 93 9 9 114 10} | 103 to 11 10} 
94 to 94 9 9 11} 10} | 103 to 11 104 
94 to 91 9 9 111 10} 103 10} 
94 to 91 9 | 8ito9 | 114 to 11} | 10} to 104 |10 to 104 10} 
9 to9} | 8ito9 | 8% to Bz | 11} to 114 | 104 to 104 | 10 to 10} 10 
1901. 1902. 1903. 
Cook- | Hallett’s,| Others. | COOK” | Hallett’s.| Others. | COOK | Hallett’s 
104 to 101 91 | 83 to 9 10 | 8 to81 |73to8 | 81to8k | 7 to} 
104 91 | 83 to 9 10 | 8 tos 73 | 831084 | 7 to 7} 
10} | 8} to9} [84 to9 |9to10 | 8 to8} 74 8} | 63to7 
10: | 8¿to9 |8jto8¿ |93to10 | 8 to 8} 73 84 | 64 to 6] 
10} | 83to9 |8jto8¿ |93to10 | 8 to8}|7}to8 | T4to8 | 68 to 63 
10} ^T NER 9 to10 | 8 to8i 8 | 74to8 | 64 to 62 
10} Uli: 93 8} 8 | 7) to 7} | 64 to 64 
101 | Bi to 83 | 82 to 8} 9 | 8 to81 |73to8 | 7 tot | 6% to 6) 
10} | 84 to 82 | 8} to 84 |9to 93 | 73to8 |73t0 71 | 7 to% | 64 to 64 
103 | 84 to 8} |8 to8¿|9 to 9 | 7¿to74 | 7: to 7% | 7 to74 | 64 to 64 
10} 81 |8 to8} |9 to 91 | 7} to 7$ | 7} to 74 | 6% to 7} | 6% to 64 
103 | 84to83 |8 to81 |9 to 9} | 711074 | 63 to7 | 68 to 7} | 63 to 64 
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THE TREATMENT OF ANTIMONY ORES IN JAPAN. 


Antimony metal has been produced from its ores in Japan for 
centuries. The chief mine is in the island of Shikoku, from which 
high-grade stibnite is obtained and shipped to Sanchobar on the coast, 
where it is smelted and refined to metal. The smelting operation is 
executed in a very simple manner. A clay crucible, having a small 
hole bored through its bottom, is placed upon a second one. The 
upper crucible is filled with powdered antimony ores (stibnite, anti- 
mony sulphide) and tightly closed with a clay cover; coal is then 
heaped around the upper crucible and ignited. The heat serves to 
melt the stibnite, which separates or liquates from the gangue of the 
ore and flows through the hole in the bottom of the upper crucible 
into the lower one, from which it is ladled into molds and cooled. 
The concentrated antimony sulphide thus obtained is subsequently 
reduced to metallic antimony, which is shipped in boxes to various 


markets. 
PATENTS. 


In France M. H. L. Herrenschmidt obtained a patent (No. 333340, 
June 24, 1903) to treat antimony sulphide ore in a blown converter. 
The process is carried out as follows: The hearth of the converter is 
first covered with a layer of wood, which is then lighted. As soon as it 
is well ignited a layer of coke is added, followed by a layer of antimony 
sulphide ore containing from 40 to 60 per cent of antimony. Above the 
ore charge is a final layer of coke, and of antimony oxysulphide pro- 
duced as a by-product in a former smelting in the converter. Air is 
then blown through the tuyeres and in connection with the heat of the 
burning fuel it transforms the antimony sulphide into volatile oxysul- 
phide, which passes off with the furnace gases, and is condensed and 
collected in a suitable receiver. During the smelting operation a cer- 
tain proportion of metallic antimony is reduced and tapped off. The 
oxysulphide is subsequently distilled with a proper reducing agent, 
forming metallic antimony and a poor oxysulphide residue, which 
is returned to the converter as a part of a later charge. 

Mr. T. Crisp Sanderson, of Chelsea, Staten Island, New York, has 
patented a method for the continuous smelting of antimony ores 
(United States patent No. 714040, November, 1902), for which is 
claimed advantages in fuel consumption, labor, volatilization losses, 
and other factors of cost. The method is briefly described as follows: 
A bath of ferrous sulphide is formed in the hearth of a reverberatory 
furnace, and after closing the chimney damper the charge of anti- 
mony ore is shoveled into the furnace and quickly rabbled into the 
molten ferrous sulphide. As soon as it has become thoroughly mixed, 
scrap iron sufficient to decompose the antimony sulphide is introduced, 
and the temperature of the furnace raised to the proper degree. The 
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bath is then thoroughly rabbled and the iron decomposes the antimony 
sulphide, forming metallic antimony and ferrous sulphide. When the 
reaction is completed the metallic antimony is tapped from a sump in 
the furnace until iron sulphide appears; the tap hole is then closed 
and the slag which floats on the surface of the bath of iron sulphide is 
removed by skimming. Owing to the formation in the furnace of 
iron sulphide from the reaction between the scrap iron and the sul- 
phur of the ore, a certain quantity must be removed in order to lower 
the bath to its original level. Before tapping off the excess of iron 
sulphide an additional quantity of scrap iron is sometimes added to 
the bath and rabbled, so that some of the antimony remaining in the 
slag will be reduced; any metallic antimony so formed, however, will 
contain too much iron, and it is therefore left in the furnace for the 
succeeding charge, which removes the iron from it. Oxidized anti- 
mony ores may be treated in a similar way, using iron or carbon, or 
both, for the reducing agent. The Sanderson continuous process has 
been in successful operation at Chelsea, Staten Island, N. Y., for a year 
or more. 


ARSENIC. 


By JOSEPH STRUTHERS. 


INTRODUCTION. 
OCCURRENCE. 


Arsenic ores and, to a lesser extent, metallic arsenic occur widely 
distributed in many countries, but in very few places are the deposits 
of sufficient extent to be of commercial value. 

The most common mineral (mainly used -for the manufacture of 
arsenic compounds) is arsenopyrite, the double sulphide of iron and 
arsenic (FeAsS), commonly called ** mispickel ” or ** arsenical pyrites.” 
Other important minerals are the two sulphides, realgar (As,S,) and 
orpiment (As,S,), and the two forms of the sesquioxide (As,O,), arseno- 
lite and claudetite. Arsenic also occurs in combination with nickel and 
cobalt, both as a sulphide and as an arseno-sulphide, and, to a minor 
extent, as an impurity in several other metallic minerals. 


USES. 


The chief use for arsenious oxide is in the manufacture of Paris 
green, although it is used toa minor extent to make Scheele’s green, 
London purple, lead arsenate, sodium arsenate, potassium arsenate, 
and other arsenic salts. In the arts or trades, Paris green is used to 
exterminate the potato beetle and other insects injurious to vegetables. 
Paris green has a peculiar light-green shade possessed by no other 
pigment; but, owing to its poisonous character, its use as a dyestuff is 
very restrieted. Arsenic, asa vermicide, is used in various ways; either 
in the form of the oxide or of an arsenate salt (called * sheep dip") for 
parasites affecting sheep and cattle; also as a weed killer. The oxide 
is used in the manufacture of fine-grade glassware and special enamels; 
as a fixing and conveying substance for aniline dyes; as a preservative 
for raw hides, both in taxidermy and in storage for manufacture into 
leather, and to a minor extent in the preparation of certain medicinal 
compounds and embalming fluids. 
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PRODUCTION IN THE UNITED STATES. 


The production of arsenious oxide (technically known as ‘‘ white 
arsenic," and sometimes **arsenie") in the United States during 1908 
amounted to 611 short tons, valued at $36,691, as compared with 1,353 
tons in 1902, and 300 tons in 1901, the last-named year being the date 
of the inception of the white arsenic industry in the United States. 
The entire domestic product has been made solely at the plant of the 
Puget Sound Reduction Company, Everett, Wash., and the large 
increase in the domestic production during 1902 promised success to 
the undertaking. Owing to various commercial reasons, however, the 
by-product plant was operated at its full capacity only during the first 
quarter of the year 1903. It was shut down from March 1 until Sep- 
tember 1, 1903, when, at the latter time, the works came under the 
control of the American Smelting and Refining Company. During 
the last three months of the year the by-product plant was used only 
for roasting small quantities of arsenical lead ores, and no white 
arsenic was shipped to the market. 

The arsenic ores treated at this plant consist mainly of arsenopyrite, 
containing on the average about 14 per cent of arsenic and 0.7 ounce 
of gold and 3 ounces of silver per ton. A part of the ore treated 
contained only 2 per cent of sulphur, the arsenic being present chiefly 
in an oxidized form. 

The by-product plant for the condensation and collection of the 
white arsenic is quite simple in construction and efficient in operation. 
There is a long brick flue, 20 feet high, connecting the Wethey mechan- 
ical 6-hearth 60-ton roasting furnace with the dust chamber, which 
latter is 5 feet high, and covers an area of about 125 by 150 feet. 
This chamber is built of 4-inch brick walls, and is divided into four 
equal parts, so arranged that by the use of valves or dampers any one 
section can be cut out from the other, and the condensation may thus 
be carried on continuously. 

The arsenical compounds in the ore are decomposed during the 
roasting, and are transformed chiefly into volatile arsenious oxide, 
which passes out with the waste gases of the furnace, and is subse- 
quently condensed hy their cooling and lessened velocity, and settles 
on the floor of the dust chamber, or becomes attached to the sides and 
roof in beautiful festoons of pure white crystals resembling snow. 

At stated intervals each section is cut out from the system and the 
accumulated deposit of white arsenic is shoveled into hand barrows 
and carried to storage-bins until needed for subsequent refining in a 
small reverberatory furnace. 

After the arsenic has been expelled by the roasting, the ore is dis- 
charged from the furnace and treated with lead ore in a shaft furnace 
for the extraction of the gold and silver contents. 
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Despite the fact that the domestic output of arsenical compounds is 
not sufficient to supply more than one-quarter of the total consump- 
tion in the United States (large quantities being annually imported 
from Canada, Germany, and Spain), the development of this impor- 
tant industry is of exceedingly slow growth. 

The manufacture in the United States of arsenic compounds from 
domestic ores should be developed, in order to supplant the large 
quantities which are annually imported from Europe and Canada. A 
glance at the table of imports given on page 10 of this report shows 
the growing importance of this branch of the arsenic industry. 
During 1903 there were imported from Canada, England, Germany, 
and Spain 1,211,299 pounds of arsenious acid, valued at $38,505, and 
7,146,362 pounds of arsenic sulphide and orpiment, valued at $256,097, 
as compared with 1,385,700 pounds of arsenious oxide, valued at 
$42,424, and 6,725,198 pounds of arsenic sulphide and orpiment, 
valued at $237,631, in 1902. 

The white arsenic trade is peculiar, in that its consumption depends 
on a number of variable conditions. Much of the product is used by 
sheep raisers to kill the ‘‘sheep tick,” which lives in the wool of the 
animal. In the latter part of 1902 the demand in Australia for this 
purpose became greatly diminished, possibly due either to the exter- 
mination of the tick or to the accumulation of stocks by the sheep 
raisers; and as a result there was an increase in the quantity exported 
from Germany and England to the United States during 1903, at 
prices which hindered to some extent the development of the industry 
in the last-named country. 

Prior to the year 1899 the world's demand for arsenic and its com- 
pounds was met by the output of the arsenic mines of Cornwall and 
Devon, in England, and of the by-products from the metallurgical 
works at Freiberg, Germany, at which arsenious oxide is made, not 
only from arsenic ores, but also from arsenical ores of other metals, 
thereby rendering the latter more amenable for subsequent treatment 
and consequently more valuable. 

It is probable that the future of the arsenic industry in the United 
States depends more upon the beneficiation of arsenical ores of other 
metals (chiefly those containing gold and silver) than upon the direct 
treatment of arsenic ores for the extraction of the metal itself. 

A recently discovered deposit of arsenic is being exploited by the 
United States Arsenic Mineral Company of Pittsburg, Pa., at Pilot 
Mountain, 17 miles from Christiansburg, Montgomery County, Va. 
À statement from this concern outlining its work up to January 1, 1904, 
reports the driving of a 215-foot adit into the hillside, supplemented 
with a 55-foot drift extending to an 8-foot vein of arsenic ore of 25 per 
cent arsenic content, which can be mined at a cost of 70 cents per ton. 
A building 800 by 70 feet has been erected for the mills and furnaces, 
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and dwelling houses, store, office, laboratory, and other buildings have 
been built. The plant is equipped with a 125-horsepower Westing- 
house engine; two 75-horsepower return-tubular boilers; fourdynamos, 
one of 75-horsepower and three of small power; a 13 by 20 inch 
Blake crusher; a 27-foot Howell- White calcining furnace; rolls, pumps, 
pulverizers, etc. The capacity of the plant, when completed, is placed 
at 140 tons of refined arsenic per month. The region is wild and 
mountainous. 

The white-arsenic plant at the Washoe copper smelter, Anaconda, 
Mont., was nearly completed by January 1,1904. Large brick settling 
chambers have been erected alongside of the flue of the Brunton 
roasting furnaces, in order to condense and collect the arsenical fumes 
farmed during the roasting. The arsenic-refining department has been 
equipped with suitable reverberatory furnaces, in which the crude flue 
deposit will be refined and the purified product subsequently ground 
and packed for the market in air-tight barrels, each of a capacity of 
400 pounds. The daily capacity of the by-product plant is reported to 
be several tons of flake arsenic. 

An unconfirmed report went the rounds of the technical press during 
1903 to the effect that the Mineral Creek Mining Company, owning 
an arsenic property at Mineral Creck, Washington, had mined and 
accumulated a stock of 1,000 tons of realgar (a sulphide ore of arsenic), 
which is awaiting the completion of a smelting plant at that place. 
Mineral Creek is situated near Elba, on the line surveyed for the 
Tacoma Eastern Railway. 

An interesting discovery of metallic arsenic was made during 1903 
at Washington Camp, Santa Cruz County, Ariz. The deposit is in 
masses attached to the walls of small pockets in dolomitic limestone. 
The size of the masses is generally small, although in one instance a 
piece weighing 20 pounds was found. This specimen is now in the 
National Museum at Washington, D. C. It is quite probable that 
other pockets containing arsenic would be found if the deposit were 
exploited, but, owing to the distance from the market and the high 
cost of fuel and labor, there appears to be no immediate prospect of 
developing the property. 
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WORLD'S PRODUCTION OF ARSENIC. 


The statistics of the world’s production of arsenic and its compounds 
from 1895 to 1903, inclusive, are given in the following table: 


The world’s annual production of arsenic, 1895-1908.4 


[Metric tons,] 


Canada. Germany.b Italy.b | Japan. Portugal. 


a rir Value. rir Value. quan- Value. rina rines Value. 
| Tons Tona Tons Tons. | Tons 
da | Nil |........ | 3,005 | $207.187 | — 100 | $8, 000 E A 
A atacand NUI eee 2,632 | 221,165 | 320 | 24,400 A A 
A AA TO O 2,987 | 295,897 200 | 18,600 13 | 524 | $20,369 
o ote alone y Nil cues 2,677 | 253,528 | 215 | 15,700 7 751 | 44,764 
J^ NER RR ; 52| $4,842 | 2,493 | 267,250 | 304 | 26,483 5| L083| 61,856 
LO tada | 275 | 22,725 | 2,414 | 268, 250 126 | 12,098 5 | 1,081 | 62,522 
1901. EEA 680 | 41,676 | 2,549 | 256,750 6 120 10 | 527 | 35,277 
A | 726 | 48,000 | 2,827 | 260,000 | (9) (9) (0) 796 | 33,063 
1906 RERO PES ^ 2988 | 15,420 | 2,768 | 253,500 | (c) (0) (0) (e) (e) 
Bpain.d | United Kingdom.e Turkey. f United States. e 
| 
— a Value. | prd | value. biu Value. ae: Value. 
Tons. | Tons. Tons Tons. 

A ee EAE, 131 | $15,390 4,875 | $260,990 |........]..........]. eee]. sues eeu 
e oii cot eon a 271| 27,100 3:674: - 297 419. A O A Heme esas 
A 244| 29,256! 4,932| 378,975 ........].......ee els esses]. eee ee 
o MUERE JH 19,99 | “A, 241 | 268; 935 | occid [ence ciens [lotes se d eget ees 
1800: aaa 101 | 12,156 3,890 | OU 180! secos A esee A 
1900. carre 150 ' 18,036 4,146 | 335,140 274] $21,600 |........ ........-- 
aLe d eeissec eterne 10! 1440| 3,416 197,270 ' (u^) | (eh) 272 | $18,000 
W002 A E (9) (0) 2,165 | 96,910 ' (gh) (9h) 1, 226 81, 180 
A AE A EET 1,088 | 87,040 LO LE PK A (9) (9) 554 | 86, 691 


a From official reports of the respective countries. 

b Metallic arsenic and arsenious oxide. 

e Statistics not available at time of publication. 

d Arsenic sulphide; in addition to these quantities, during 1903 there were produced 22 tons of 
orpiment, valued at $3,337. 

e Arsenious oxide. 

J Exports. 

g No eet ng 

h In 1901, 1902, and 1903 the quantity exported is reported at about 500 tons per year. 
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IMPORTS. 


The significance of the importation of arsenic and its compounds for 
the manufacturing industries of the United States muy be appreciated 
from the statistics given in the following table for the period 1893 to 
1903, inclusive: 


Imports of metallic arsenic, white arsenic (arsenious acid) , and arsenic sulphides (orpiment 
and realgar) in the United States, 1893-1908. 


| | 
Year. , Quantity. | Value. . Year. Quantity. | Value. 
i 
Pounds. Pounds. 
VO taas 6,092,377 | $180, 333 || 189.........oooooocomoooooo.- 9,040,871 | $386,791 
Dos —-———— P" 7,063, 442 | 218,636 | 1900......................... 5,765, 559 265, 500 
1899 los PRIX O 6,984, 273 | 237,747 | 1901...... — Se8,6 6, 989, 668 316, 525 
A IA 5,813,387 | 215,281 O: AAA 8,110,898 | 280,065 
1897....... ii 7,242,004 | 352,284 || 1903......................... 8, 357, 661 294, 602 
T898 A E 8,686,681 | 370,347 
PRICES. 


The average monthly price per pound of standard English brands of 
white arsenic during the year 1903 was as follows: January, February, 
and March, 3 cents; April, May, and June, 34 cents; July, 3 cents; 
August and September, 34 cents; October, November, and December, 
32 cents. 

Spanish white arsenic ruled lower than the English brands, due not 
to inferiority but to the comparative newness of the brand, which 
required a concession in price in order to establish its introduction in 
the New York market. It was reported that in October, 1903, a 
consolidation, having for its object an advance of prices, had been 
effected among the largest European manufacturers. That there was 
good authority for the unconfirmed rumor is attested by the fact that 
prices for arsenic white (including the Spanish brand) were firmly 
maintained at 31 cents per pound during the closing quarter of the 
year. The European combination, however, did not have sufficient 
control of the situation in the American market to continue the high 
price after the close of the year, mainly for the reason that American 
competitors promptly took advantage of the higher standard of price 
und placed a considerable quantity of the domestic product on the 
market. As a natural result the price declined early in the year 1904. 


THE ARSENIC INDUSTRY IN FOREIGN COUNTRIES. 


Canada.—The output of white arsenic in Canada during the year 
1903 was 514,000 pounds, valued at $15,420, produced at the works of 
the Canadian Gold Fields Company (Limited), Deloro, Ontario. These 
works were closed early in the year for the reason that the changed 
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character of the ore obtained from the lower levels of the mine neces- 
sitated a remodeling of the plant, and at the same time it was deemed 
desirable to enlarge the works also, so that an increased output could 
be made at a smaller cost per ton of product. It was also reported 
that the proposed consolidation of the interests of several companies 
in that district was an additional factor in shutting down the works. 

The manufacture of white arsenic as a by-product in the treatment 
of arsenical gold ore has been carried on very successfully in recent 
years by the Canadian Gold Fields Company (Limited), the production 
being 113,474 pounds in 1899, 606,523 pounds in 1900, 1,346,983 
pounds in 1901, 1,600,933 pounds in 1902, and 514,000 pounds in 1903, 
the works being operated only during the first three months of the 
last-named year. At the end of this time the deposits of arsenical 
gold ore above the water line, containing only a small per cent of 
arsenic, had become exhausted, and the remaining ore was essentially 
an arsenic ore carrying a small quantity of gold. A description of 
the Canadian arsenical gold ores and their metallurgical treatment is 
given in Mineral Resources for 1902. ; 

In Hastings County, Ontario, there are many extensive deposits of 
arsenopyrite, generally containing gold to the extent of from 2 to 6 
pennyweights per ton. In most cases these ores are free from zinc and 
lead, and therefore are exceptionally well suited to the production of 
white arsenic. The Canadian Gold Fields Company (Limited), at Deloro, 
has developed a cheap process for the direct extraction of gold from 
this class of ore in the raw state—i. e., without previous roasting, the 
reported cost being less than $1.50 per ton of ore treated. This fact 
naturally makes the field for arsenic a very promising one, and it is 
within the range of possibility that in the future Canada will become 
the source of arsenic supply not only for the United States but for 
Europe as well. In the latter country most of the old works have 
been closed down on account of the high cost of production. The 
white arsenic produced from the Deloro ore is of exceptional purity, 
analysis showing from 99.6 to 100 per cent of arsenious oxide. Fur- 
thermore, its freedom from sulphur has gained for it a world-wide 
reputation for excellence. It is stated on good authority that at 
Deloro the cost of making white arsenic is about one-third of the 
cost at Cornwall, England. This economy has resulted largely from 

the application of modern methods of treatment. 
-  Arsenical ores also occur at other places in Canada, notably metallic 
arsenic and mispickel in Nova Scotia, and other ores in British 
Columbia, in Western Ontario, and in the Sudbury district. The 
latest reported discovery of arsenical ore is a deposit of smaltite 
(nickel arsenide) on the line of the Simis Kaming Railroad, now being 
built by the Ontario government. 

Spain.—During 1903 the firm of Girones y Henrich completed the 


334 MINERAL RESOURCES. 


construction of a smelting plant at Badalona, 6 miles north of Barce- 
lona, and began to produce white arsenic. At this plant auriferous 
arsenical pyrite, argentiferous galena, and cupriferous pyrite, obtained 
from the numerous small mines in the province of Gerona, are treated, 
and in the year 1903 the company treated 5,737 metric tons of mis- 
pickel, from which 1,088 tons of white arsenic, valued at 435,200 
pesetas ($82,994), were produced. 

United Kingdom.—According to the Fortieth Annual Report on 
Alkali Works, etc., by the chief inspector (published in 1904), a fur- 
ther reduction took place in the number of works registered for the 
manufacture of white arsenic in the United Kingdom. Ten years ago, 
in 1898, more than 35 works, situated in Cornwall, Devon, and South 
Wales, were engaged in the manufacture of white arsenic and an out- 
put exceeding 5,000 tons of refined material was made, but during the 
year 1903 only 22 works were in operation, yielding less than 1,000 
tons of product. 

The decline in the English white arsenic industry has been due 
largely to the competition of foreign manufacturers. In 1899 the 
Great Devon Consol arsenic mine, one of the most important in England, 
was shut down; and recently the entire metallurgical plant was dis- 
mantled and the mine shafts were allowed to become flooded by drain- 
age water. During 1903 a small output of arsenic was produced by 
this company from the waste arsenical pyrite of the dump heaps, but 
the work was conducted on a small scale during a very limited period 
only. At the close of the year 1903 there were probably not more 
than 500 tons of **Drayton" arsenic in stock. 


TIN. 


By JosePH STRUTHERS and JosePH HYDE PRATT. 


INTRODUCTION. 


As in former years, there was no commercial production of tin from 
domestic ores in the United States during the year 1903, although 
many hundred tons of metallic tin and chemical salts of tin, chiefly 
the chlorides, have been obtained by the chemical or electrolytic | 
treatment of new tin scrap from tin can and fruit tin factories. But 
as tin from these sources is manifestly of secondary origin the 
quantity so produced can not be properly classified as a first mineral or 
metal product in the sense that these terms are used in the statistics 
presented by the United States Geological Survey. 

The treatment of new tin scrap, known as “detinning,” has become 
of considerable importance in the United States, and at least ten com- 
panies were actively engaged in this special branch of the industry 
during the year 1903. The average yield from tin scrap is approxi- 
mately 2 per cent of metallic tin. In addition, a large number of 
small concerns in the principal cities recover the tin from old tin cans 
and similar material by a smelting treatment in a furnace, the tin 
being obtained in the form of solder, which is either used as a basis 
for making new solder or is treated chemically to yield metallic tin or 
tin salts. The residue of scrap iron is generally utilized in the manu- 
facture of sash weights and other castings of inferior quality of iron. 

A smelting plant for the furnace treatment of tin ores was erected 
at Bayonne, N. J., during 1903. "The works included four reverber- 
atory furnaces of a combined capacity of 50 tons of ore a day. The 
plant was designed to treat tin-ore concentrates from the Malay 
Peninsula, but before the completion of the works a prohibitory tax 
was placed on the export of tin ore from the Malay Peninsula, which 
destroyed the immediate prospects of the company operating the plant. 


SOUTH DAKOTA AND WYOMING. 


The mineral cassiterite, tin dioxide (SnO,), containing 78.6 per cent 
of metallic tin, has been found in no less than 17 States and Territories 
of the United States, yet in only two or three places have attempts on 
a large scale been made to place the industry in this country on a pro- 
ductive footing. Notable among the discoveries of domestic tin ore 
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are the deposits at Harney Peak, in the Black Hills of South Dakota, 
and the deposits in North and South Carolina, and in Alaska. The 
development of these deposits, however, has not as yet been carried 
forward to a commercially productive stage. 

The Harney Peak Tin Mining, Milling, and Manufacturing Company 
reports, through its receiver, that during 1903 there has been no 
development of the properties beyond the regular amount of work 
required for the annual assessment. The court having jurisdiction 
would not permit the company to make any extended test of the prop- 
erties or expend any money except in connection with a part of the 
placer ground, concerning which it was necessary to satisfy the Land 
Office that tin ore was present in the gravels. There was abundant 
proof of the presence of tin ore, but the experiments were on too small 
a scale to determine accurately the average quantity of tin that the 
gravels would yield. 

Although there has been no appreciable development of the Harney 
Peak properties, the Tinton Tin Company, controlled by Chicago inter- 
ests, has been working during the last two years on its claims located 
in what is known as the ‘Nigger Hill” and ** Bear Gulch” districts, 
west of Deadwood and Lead, S. Dak., and 75 miles northwest of Har- 
ney Peak. This new district is partly in Lawrence County, S. Dak., 
and partly in Crook County, Wyo., being on the border line of the 
two States. The Tinton Tin Company has been operating a small con- 
centrating plant, but owing to the lack of proper smelting facilities in 
the United States it has shipped to European ports for treatment a 
carload of concentrates said to contain an average of 62.5 per cent of 
metallic tin. 

A thorough sampling of the deposit, subsequently confined by 
mill runs of several hundred tons of ore, has proved the existence of 
large blocks of ground that contain workable quantities of tin ore. 
One parcel of property, 140 by 50 feet, and another 90 by 6 feet, 
yielded an average mill return of 1.16 per cent of metallic tin, which 
was 0.16 per cent greater than the assays of hand samples made in the 
laboratory. The cassiterite in the properties of the Tinton Tin Com- 
pany occurs in pegmatite greisen or altered granite, and is generally in 
the form of coarse granules, although at times large masses of fine 
grains of the mineral are found between the strata of the schist and 
the porphyry. The concentrating mill of the company is equipped 
with crushers, rolls, and a Bartlett table. 

The quantity of ore so far treated has averaged 1 per cent of 
metallic tin and the concentrates therefrom have ranged from 62.5 to 
65 per cent of metallic tin. The metalliferous impurities present con- 
sist of a very small quantity of pyrite and iron sesquioxide. 
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ALASKA. 


The tin deposits of the York region, Seward Peninsular, Alaska, 
have been fully described by Arthur J. Collier,? in Bulletin No. 229, 
of the United States Geological Survey, published in 1904. 

In the year 1900 Mr. Alfred H. Brooks, of the United States Geo- 
logical Survey, discovered tin ore in the placers of the Anikovik 
River and its tributary, Buhner Creek. It was not until 1902, how- 
ever, that the occurrence of tin-bearing gravels was discovered on 
Buck Creek, 20 miles north of the town of York. During 1903 Mr. 
Collier reported upon the tin-ore deposits of Lost River, Buck Creek, 
and Cape Mountain, the results of his investigations being embodied 
in the bulletin referred to. Mr. Collier concludes his report for the 
Survey with a brief description of tin ores and associated minerals, 
the methods of assaying tin ore, the occurrences of tin ores iu the 
United States, the production of tin in foreign countries, and a list of 
the more important papers relating to tin deposits that have been 
published in recent years. 

Several tons of tin ore have been shipped from the deposits of Buck: 
Creek, and several companies have been operating their claims during 
1903. In one instance an average of 27 pounds of concentrates con- 
taining 60 per cent of metallic tin were obtained from a cubic yard of 
gravel. 

Cassiterite is found irregularly distributed over an area of 450 
square miles of the Seward peninsula, and though many discoveries 
of lode tin other than those referred to in the preceding paragraph 
have been prospected none has yet been proved of workable value. 


CAROLINA TIN BELT. 
By Josern Hype Prarr, 
GEOGRAPHICAL LOCATION. 


What may be called the Carolina tin belt extends from Gaffney, 
Cherokee County, S. C., ina general northeasterly direction across this 
county, across the southeastern corner of Cleveland County, N. C., and 
across Gaston and Lincoln counties, N. C. The tin deposits found in 
Rockbridge County, Va., may be a continuation of the Carolina tin 
belt across Catawba, Iredell, Yadkin, and Surry counties, N. C. The 
general direction of the rocks carrying the tin ore is the same as that 
of the rocks in Virginia, and the continuation of this direction from the 
Carolina deposits would approximately cross those places in Rockhridge 
County, Va., where tin ore has been found. The rocks that outcrop 
in Surry County, N. C., are also in this same line and have the 


a Collier, Arthur J., The Tin deposits of the York Region, Alaska: Bull. U. 8. Geol. Survey, No. 229, 
1904. 
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same general direction. The principal locality in South Carolina where 
tin ore has been found is about 1 mile north of Gaffney, on land 
belonging to Capt. S. S. Ross. Fora distance of 13 miles from a point 
about a mile northeast of the Ross mine no tin minerals have as yet 
been found. The next place in the belt where tin is known to occur is 
a short distance northeast of Grover, S. C., a station on the Southern 
Railroad. From this point tin ore has been found almost continuously 
for over 14 miles to within a few miles of Lincolnton, Lincoln County, 
N. C., and it is reported to have been found a few miles northeast of 
Lincolnton, but no authenticated record of this discovery can be 
obtained. No tin has thus far been found in North Carolina northeast 
of the Lincolnton locality nor in Virginia until the Rockbridge County 
deposits are reached. 

The principal deposits that have thus far been located are the Ross 
mine at Gaffney, S. C.; the deposits in the vicinity of the town of 
Kings Mountain, N. C.; on the southern end of Chestnut Ridge, about 
24 miles northeast of Kings Mountain; and on the John E. Jones plan- 
_tation, 7 miles northeast of Kings Mountain. 

The Southern Railroad passes over a considerable portion of the tin 
belt, following almost the general direction of the formation from 
Kings Mountain to Gaffney. At the former place the railroad turns 
sharply to the east, crossing the tin belt, which continues toward the 
northeast. Thus, any commercial deposits that may be developed will 
have good railroad facilities, not being more than a few miles from the 
railroad. Those on Chestnut Ridge are not over 2 miles from the rail- 
road, and the ore mined could easily be hauled to the railroad at small 
expense. If the Jones deposit proves to contain tin in any large quan- 
tity it would still be profitable to haul the ore to the railroad at Bes- 
semer City, a distance of about 4 miles, if it did not prove feasible to 
build the railroad to the deposits. 


GEOLOGY. 


The section of North Carolina and South Carolina in which the tin 
belt occurs is close to the border of the large area of Archean gneisses, 
which extend over a large portion of the western part of North Caro- 
lina and the northwestern part of South Carolina. Bordering these 
gneisses on the east there is a series of granites and other igneous 
rocks extending from Cherokee County, S. C., across Mecklenburg, 
Cabarrus, Rowan, Davidson, Guilford, Caswell, and Person counties, 
N. C., which have a general north to northeast direction. At the 
extreme southern portion of North Carolina and extending into South 
Carolina there is between these granites and gneisses a band of meta- 
morphic rocks, consisting of slates, schists, limestones, quartzites, and 
conglomerates, whose age is unknown. These occur quite extensively 
developed in Cherokee County, S. C., and in Gaston, Lincoln, and 
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Catawba counties, N. C., and extend for a very short distance into 
Iredell County, N. C. No more of these rocks are observed in this 
northeast direction until they again outcrop in the northeastern por- 
tion of Yadkin County, whence they extend nearly across Stokes 
County and almost to the Virginia line. They are in every way iden- 
tical with those found farther south, and represent the same geological 
formation. Penetrating these rocks in Gaston and Lincoln counties, 
N. C., there is a mass of granite which is from 5 to 10 miles wide. 

The general strike of these metamorphic rocks is northeast. It is 
in this belt of metamorphic rocks in North Carolina that the tin ore is 
found. The veins carrying the tin have approximately the same strike 
as the metamorphic rocks, but near the South Carolina line there is a 
rather sharp bend to the westward, so that from there to Gaffney, 
S. C., the direction of the tin belt is about N. 55° E., and it leaves the 
schists to the east and passes through the Archean gneisses. The 
rocks in the vicinity of Gaffney, S. C., are almost entirely gneisses, 
similar to those found in North Carolina to the west of the metamor- 
phic rocks. These gneisses have been referred to the Archean rocks. 
There are, then, rocks of two distinct geological periods in which the 
tin veins have been found: (1) Those associated with the Archean 
gneisses, which are found in the vicinity of Gaffney, S. C., and (2) 
those associated with the schists, which are of a later period and with 
which all the North Carolina tin is found. 

As has been stated above, the main country rocks are for the most 
part crystalline schists and gneisses, the former being micaceous, 
chloritic, and argillaceous, and the latter micaceous and hornblendic. 
The strike of the schistosity of these rocks is usually in a general 
northeast direction and they dip for the most part at very steep angles 
to the westward. The veins in the gneisses dip toward the east at very 

steep angles. 
` The Kings Mountain region of North Carolina is geologically situ- 
ated in a band of metamorphic rocks composed of slates, schists, lime- 
Stones, quartzites, and conglomerates, whose age up to the present 
time has not been definitely determined. The width of this belt near 
Kings Mountain is about 10 miles, and it extends in a direction about 
N. 10? to 20? E. Just east of Lincolnton, Lincoln County, it joins 
another band of similar rock, the two being separated east of Kings 
Mountain by & mass of granite. To the west of these metamorphic 
rocks are the Archean gneisses, with which the tin veins of Gaffney, 
S. C., are associated. The strata of these metamorphic rocks are tilted 
at very high angles to nearly vertical, and, in the resultant alteration 
and erosion to which they have been subjected, the quartzites have 
resisted these influences the most, so that they now form the tops of 
the peaks and ridges, such as Kings, Crowders, and Anderson moun- 
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tains, which rise 500 to 1,000 feet above the average elevation. It is 
undoubtedly the mass of granite to the east that has tilted these meta- 
morphic rocks and thrown them into their present position. 

There are several amphibolite dikes that have been observed cutting 
these schists, but they have made very little change in the position 
of the schists through which they penetrated beyond a metamorphic 
action. These sedimentary rocks were tilted into their present posi- 
tion before the intrusion of these dikes, which follow partly the lami- 
nation of the schists and their general trend, but in a few instances 
cut across the schist. In two or three instances, where these dikes cut 
across the schists, there are approximately parallel to them veins of 
tin ore. Pegmatitic dikes are also common throughout this belt of 
metamorphic rocks in North Carolina and in the gneisses farther to the 
west in South Carolina. They may be followed almost continuously 
from 3 miles above Grover, S. C., to the Jones mine, 7 miles northeast 
of Kings Mountain, N. C. In one place a short distance below Kings 
Mountain the pegmatitic dike is fully 200 feet wide. They follow in 
many cases the planes of the lamination of the schist, which represent 
lines of least resistance. Where the pegmatitic dikes cut across the 
schists they may be following old fractures that were produced at the 
time of the intrusion of the amphibolite dikes. 

About one-half mile below Kings Mountain the pegmatitic rocks 
begin to outerop very boldly and continue in this way nearly to Grover, 
S. C., a distance of 7 miles. This mass of pegmatite varies a good 
deal in width in this distance—from 25 to 600 feet. Just in the north- 
ern edge of the town of Kings Mountain there is another strong out- 
crop of the pegmatite, but from this point there is but little seen of 
it to the northeast until Ransom’s mill is reached. Here the pegmatite 
has a width of about 200 feet. 

A cross section of the tin belt in the vicinity of Kings Mountain 
would show the following sequence: Hornblende gneiss on the western ° 
boundary, followed on the east by schists which are in many places 
very badly decomposed; then a narrow bed of limestone which is more 
or less siliceous; then quartzite; another bed of limestone; quartzite; 
schist; and then the granite on the extreme eastern portion of the belt, 
the cross section having a total width of about 10 miles. 

The term greisen is given to a granitoid rock composed essentially 
of quartz and muscovite or some related mica rich in fluorine, and it is 
associated with this type of rock that the cassiterite, when occurring 
as an ore of tin, is nearly always found. 

The tin ore of the Carolina belt occurs in greisen veins in the main 
mass of mica schist adjoining the gneiss on the west and extending 
in almost a continuous belt from the South Carolina line to a few 
miles northeast of Lincolnton, N. C. The width of this schist forma- 
tion is approximately 1 mile, and it is bordered on the east by the 
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limestone. In South Carolina, where the belt has made a bend toward 
the west, the tin ore occurs in the greisen veins that are in gneiss. 

Where the tin occurs in the large pegmatitic dikes, it is on their 
boundaries where the fumarole action would be the greatest. It has 
been observed, however, for the most part, in lens-shaped masses of 
greisen, which are commonly found in laminated metamorphic rocks, 
especially schists, when pegmatitic dikes are intruded into these rocks, 
and are often called ‘‘augen.” In these lenses in the schist that carry 
tin there is usually no feldspar present, but similar lenses are observed 
in the schist that do contain considerable feldspar. These, however, 
contain little or no tin. 

In the vicinity of Gaffney, S. C., the greisen veins carrying tin, 
which are in gneiss, all contain more or less feldspar which has been 
nearly or completely altered to kaolin. 


MINERALOGICAL AND CHEMICAL CHARACTER OF THE ORE. 


Cassiterite, the tin-bearing mineral of the veins, is an oxide of this 
metal, whose formula is SnO, and which contains theoretically 78.6 per 
cent of metallic tin. When chemically pure this mineral is nearly 
white in color, but it usually contains more or less ferric oxide, and 
its color varies from reddish to brown or black, varying with the per- 
centage of iron. Arsenic is also found in this mineral, and an arsenical 
cassiterite is usually yellowish in color. 

The mineral is tetragonal in its crystallization, and though in certain 
localities it is sometimes crystallized, it more often is granular and in 
rough masses, especially where it is found in commercial quantity. 
The crystals are usually prismatic and are often twinned, both as con- 
tact and penetration twins. It isa brittle mineral, having an imperfect 
cleavage, and breaking usually with a subconchoidal fracture. 

Its hardness is from 6 to 7 and its specific gravity varies from 6.16 
to 7.1, according to the amount of impurity in the mineral. When 
the percentage of iron is low the crystals are nearly transparent, but 
they become nearly opaque with the increasing percentage of iron 
oxide. Its luster is adamantine, but the crystals are usually splendent. 

There are three varieties of cassiterite, recognized as follows: 

1. Ordinary or tin-stone, which is the crystalline and massive variety 
obtained directly from the vein or from the broken-down material just 
below the vein. 

2. Wood tin, which is in botryoidal and reniform shapes, with a 
concentric structure which internally is fibrous, but very compact. 
Its color is brownish, but of mixed shades, with the resulting appear- 
ance and color of dried wood. 

3. Stream tin is the mineral in the form of sand, as it is found con- 
centrated along the beds of streams and in the gravels below the veins. 

None of the wood tin has been found in the Carolina belt, but the 
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ordinary or tin-stone and stream tin occur abundantly. Crystallized 
cassiterite, though not common, has been found, the better crystals 
having been obtained thus far from the Jones mine, in North Carolina. 
The only face that has heen observed on any of these crystals is the 
pyramidal face, s, 111. The crystals occur both simple and twinned 
with e, 101, as the twinning plane. The crystals are small, from a 
quarter to half an inch in length, and are usually of a black color. 
They are fairly well developed, with most of the edges sharp and dis- 
tinct. Some, however, are considerably elongated. All the faces are 
more or less corroded and striated. Rough, partially crystallized 
cassiterite is found at many places throughout the belt, and from the 
Faires property just south of Kings Mountain one rough crystallized 
fragment was found which weighed nearly one-half pound. The color 
of the cassiterite found in the Carolina belt varies from black to almost 
colorless, the common color being a dark brownish black, and more 
rarely a light grayish. 

Partial analyses have been made of two varieties of the cassiterite 
found in and about the town of Kings Mountain, N. C., one a light 
grayish and the other a dark brown. The results of these analyses by 
Prof. C. W. Dabney are given in the table below: 


Partial analyses of cassiterite from Kings Mountain, N. C.a 


Constituent. Eno E. 

Per cent. | Per cent. 
BIRDBICOXIQU 22 sees ccc sens oases REC MERDA Reve RAE RI REN CU a a 94. 70 82. 99 
Tungstie oxide. oa sou A ERE USE ER Meu eae A not DO RV RR Fa d .92 1.14 
Li qr PET Trace. . 46 
ARO CO EA RS EN AE DI EAMUS LcaaPqUaM ES | Trace. Trace. 


a Genth, F. A., The Minerals of North Carolina; Bull. U. S. Geol. Survey No. 74, 1891, p. 35. 


As is seen from these partial analyses, the percentage of stannic oxide 
in the light grayish variety is much higher than that in the dark brown, 
and this is due probably to the larger per cent of iron that was in the 
latter sample. "These percentages of stannic oxide would correspond 
to 74.41 per cent of metallic tin in the light gray sample and to 65.21 
per cent in the dark brown. 

There is a noticeable difference in the occurrence of the cassiterite in 
the veins of the southern portion of the belt from the occurrence toward 
the north. At the Ross mine, near Gaffney, S. C., the cassiterite is 
associated with more or less feldspar (which has been partially kaolin- 
ized and in some cases completely altered to kaolin), with muscovite 
mica, and with but little quartz. Consequently at the present stage of 
the development work but little solid ore is obtained, the cassiterite being 
readily separated from the vein material or gangue minerals without the 
need of any crushing. As the belt is followed north, however, quartz 


TIN. 343 


becomes more abundant, and the veins are composed principally of 
quartz with mica and cassiterite, thus making a firm, compact ore. This 
latter occurrence would make a true, typical greisen. In this section of 
the belt it is common to find, scattered over the surface, bowlders weigh- 
ing from a few pounds to 150 or more pounds and composed of quartz, 
mica, and cassiterite. The tin, asa rule, isembedded more inthe mica 
than in the quartz, and the mica in the greisen veins containing tin has 
a pale apple-green color and is fluoric. There is a small amount of 
partially altered feldspar occasionally found associated with these veins 
in the schist. This variation in the occurrence of the tin is due to the 
country rocks in which the veins occur, those to the north being in the 
mica schist, while those at the Ross mine cut a hornblende gneiss. 

A small quantity of jet black tourmaline in rough, prismatic crys- 
tals and minute needles has been found directly associated with tin 
both in the quartz and in the feldspar veins; but it is rare to find it 
directly associated with the tin. It is, however, very commonly found 
just to one side of the vein in the schist or gneiss, and in some instances 
it represents a tourmalinization of the wall rock. A little magnetite 
is also occasionally found. Thus far no fluorite nor any of the tung- 
sten minerals have been identified in these veins, although a fraction 
of a per cent of tungstic oxide was obtained in the analysis of the 
cassiterite. 

Pyrite, an iron sulphide, is found to some extent in the schists, but 
thus far it has been observed only very sparingly directly associated 
with the tin in the greisen veins. Chalcopyrite, a copper-iron sul- 
phide, has been reported by Mr. John H. Furman,* as occurring in 
some of the deeper tin workings. 

In the concentrates of cassiterite obtained from the washing of soil 
and gravel at various places along this belt there is a greater variety of 
associated minerals found with the tin. The associated minerals of the 
stream tin are magnetite, ilmenite (or menaccanite), garnet, monazite, 
tourmaline, quartz, a little pyrite, and chalcopyrite very sparingly. 
Of these minerals, monazite and garnet are confined principally to the 
concentrates obtained from the breaking down of the tin veins occur- 
ring in gneiss. The monazite was observed in considerable quantity 
in the fine concentrates from the stream tin obtained from the gravels 
in the vicinity of the Ross mine. Occasionally there is a considerable 
percentage of monazite found, and one lot of concentrates obtained 
from the Ross mine that was tested contained 55 per cent of tin oxide 
and 20 per cent of monazite, besides considerable garnet. It is in these 
same gneisses, in Cleveland, Burke, Lincoln, Rutherford, and McDowell 
counties, N. C., that the monazite, which is mined commercially, 
originates. 


aTrans. N. Y. Acad. Sci., vol. 8, 1888-89, p. 144. 
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Regarding the ilmenite, which is found so abundantly associated with 
the tin in the gravels, it is to be noted that little or none of this min- 
eral has been observed associated with the tin in the veins. There are, 
however, pegmatitic veins which carry a considerable amount of ilme- 
nite, but such veins carry little or no cassiterite. 

The position of the cassiterite in the vein varies considerably. In 
some instances, as in a 24-foot dike at the Jones mine, the tin is rather 
evenly distributed throughout the vein, while in others, as at the Ross 
mine, the tin is concentrated in seams, which are for the most part close 
to the eastern hanging wall. Itis also to be noted that most of the 
tourmalinization that was observed was to the east of the tin-bearing 
veins. 

Many of the lenses of greisen, as they were followed downward, 
pinched out or narrowed to a thin seam, but usually before one gave 
out another would be encountered. 

In order to obtain some idea of the percentage of cassiterite the 
veins contained, a sample was taken across the 24-foot vein at the Jones 
mine, which gave, on crushing and panning, a concentrate of prac- 
tically pure cassiterite, representing 5 to 6 per cent of the vein. This 
would be equal to about 33 per cent metallic tin. An ore carrying 
such a percentage of tin would, if in quantity, make a profitable prop- 
osition. Favorably located deposits have been worked that did not 
carry over 14 per cent of metal. 

It is to be noted, however, that (with the exception of the Cornish 
tin mines) most of the world's production of tin is obtained from 
alluvial deposits and not from vein formations. The alluvial deposits 
at the Ross mine, Gaffney, S. C., have been estimated, from the work 
that has been done, to carry about 25 pounds of metallic tin per cubic 
yard. 


PRODUCTION OF TIN FROM THE CAROLINA BELT. 


The first production of tin ore from the Carolina belt was during the 
summer and fall of 1903 and was from the Ross mine, the shipment 
consisting of 38,471 pounds of tin concentrates, which were sent to 
England for treatment. There has also heen a small production at the 
Jones mine during the development work, but none of this has as yet 
been shipped. 


WORLD'S PRODUCTION OF TIN. 


At the present time none of the tin used in the United States is pro- 
duced in this country, but it is all obtained from foreign sources. 
The fact that about 43 per cent of the world's production of tin is 
consumed in the United States emphasizes the importance of discover- 
ing a source of supply of this metal that can be controlled by this 
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country. It is hard to obtain accurate figures regarding the total 
production of tin in the world, for the reason that in some countries 
there is little or none exported, and no reliable statistics of their min- 
eral production are collected in these countries. For instance, in 
China there is at the present time practically no exportation of tin, 
although occasionally exports have been made of Yunah tin. The 
production of tin in China has been variously estimated and has been 
put as high as 20,000 tons per annum; but although these figures are 
undoubtedly too high, no figures can be given which would more 
accurately represent the production. There is also a certain quan- 
tity of tin produced each year in Mexico, a very small part of 
which is exported to the United States; but as no accurate record is 
kept of the quantity obtained, the total can only be approximately 
represented in the world's total production. "Then, again, the statistics 
regarding the Bolivian production of the tin that is used in that coun- 
try are difficult to obtain, although accurate statistics are available of 
the quantity exported. In the following table there is given an 
approximate idea of the production of tin by countries during the last 
seven years, which shows the growth of the tin industry as well as the 
yearly production of each of the countries named: 


Production of tin in the world, 1597—1903.a 


[Long tons.] 


Country. 1897. 1898. 1899. 1900. 1901. 1902. 1908. 

Malay States................... 44,914 | 45,901] 45,941 | 47,855 | 52,989 | 53,756 54, 797 
Banka and Billiton............ 14,800 | 14,380 | 14,123] 16,640] 19,365) 18,765 20, 060 
Bolivia ............-.e esee eus 5,506 4, 464 4, 753 6, 937 9,670 | 10,150 9, 500 
Cornwall, England............ 4,453 4, 648 4,013 4, 268 4,125 3, 950 4,150 
Australia ..........22-0---eece- 3, 466 2, 420 3, 337 3, 178 3, 276 3, 206 4, 991 
Miscellaneous bd. ............-.- 360 655 970 760 450 350 395 

90,177 ; — 93,893 


Total ocioso 73, 499 | 72,408 | 73, 140 | 79,038 | 89,875 


a Mineral Industry, 1902, p. 586; Eng. & Min. Jour., Jan. 7, 1904, p. 18 

b Includes production in Austria, Germany, Jupan, Mexico; and in 1903 from South Carolina. 

€ This does not include the production of China. 

As is seen from this table, there has been an increase in the total 
quantity of tin produced each year, but this is still short of the demand 
for this metal as indicated by the great decrease in the stocks of tin 
that have been kept on hand in the various countries. The production 
of the Malay Peninsula, the largest producer, has increased about 29 
per cent during the last seven years; that of the islands of Banka and 
Billiton, the second largest producers, has increased about 35 per cent; 
and Bolivia, the third largest producer, has increased its production 
about 80 per cent. England's production has declined slightly, and 
the Australian production, which is fifth, has increased about 44 per 
cent. 
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CONSUMPTION AND IMPORTS. 


The production of tin during 1903 was consumed approximately as 
follows: Forty-three per cent by the United States, 28 per cent by 
Great Britain, 22 per cent by other European countries, and 7 per 
cent by India and China. This of course does not include the small 
quantities produced and used in Mexico, Japan, Bolivia, etc. 

The tin consumed in the United States for the year ending June 30, 
1903, was obtained, according to the report of the Bureau of Statistics 
of the Department of Commerce and Labor, from the countries named 
in the following table, which also gives the quantity and value obtained 
from each: 


Imports of tin into the United States for the year ending June 80, 1908. 


Tin in bars, blocks, pigs, 


mite or grain or granulated. 
Quantity. Value. 
| Short tona. 
Malay PentasciR. id da tied cis cciigs 23,592 | $12,715,875 
England............. A a Wate ine Ba ata kta cee as DN 17,591 9, 374, 563 
O A O 1,726 944, 304 
Other European CODAE. a IS 853 441,114 
PRA 1| A VR a 224 119, 851 
A AAA A eet cian ea cers als 421 23, 095 


Total ecese tie eaaa e a a aara a aaa 44,0284| 23,618, 802 
a Includes a very small amount from China and Mexico. 


It will be noticed in this table that the quantity quoted as having been 
imported from Great Britain is nearly four times that produced in 
England. This is due to the fact that a considerable portion of the tin 
produced in the Malay Peninsula is shipped from Singapore to Great 
Britain and is in turn imported from there into the United States. 
Thus it will be seen that the greater part of the tin consumed in the 
United States is mined in the Malay Peninsula. That imported from 
the Netherlands represents tin that was obtained from the islands of 
Banka and Billiton. Some of the tin imported from other European 
countries was obtained from Bolivia. 
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The following table shows the imports of tin into the United States 
in 1903 by countries: 


Imports of tin into the United States in 1908 by countries. 


Tin in bars, blocks, pigs, 
or grain orgranulated. 


Country. 
Quantity. Value. 
Pounds. 
United KIDgdOlÀDM. a o ERIS 87, 477, 4?3 | $10, 161, 067 
Netherlands ui dass E EE Ad i URT ANE CIE eR AVEVECUEE EM e ERR 2, 367,055 618, 482 
Other Europe sei) 490 eee Neu ee oO 859, 828 226, 743 
East Indies....... ESA perdas deed qas A AA 41, 750, 451 | 11,081,947 
Other Asia and Oceania... iu eceo esee eo vase a a re a R RR REEF EV CHE E 2b ed ae e a 576, 060 162,504 
Other count HeRo ed eor ssn pu pU A dM eee eels 103, 030 24, 624 
TOU] i eat coo veto a Dad eia Exe Pied eru aoc veta | 83,133,847 | 22,265, 867 


The following table shows the imports of tin into the United States 
from 1898 to 1903, inclusive: 


Imports of tin into the United States, 1898-1908. 


Year. Pounds. Value. | Year. Pounds. Value. 


I898. O O 62, 748, 399 S, 770,221 || TOOL «cx as 74, 560, 487 $19,024, 761 
IM Cei E ERRE 71,248, 407 16,248, 107 |; 1902... ees etate 85, 043, 353 21, 263, 337 


1900... eye EPS 69, 989, 502 19, 458, 586 | 1903 ses sea ee er ences 83, 133, 847 22, 205, 367 


SOURCES OF SUPPLY OF TIN. 


The main source of supply of tin is from the Malay States, which 
furnish over one-half of the total quantity consumed in the world. To 
increase this supply to any great extent is almost out of the question, 
atleast for the present, on account of the necessity of making very 
decided changes in the methods of mining, which is well-nigh impos- 
sible, as most of this mining is in the hands of the Chinese. The same 
is true of the islands of Banka and Billiton, which produce one-tifth 
of all the tin used in the world. "The deposits of the Chinese Empire 
are in so remote a part of the country that little is known of their 
extent or of their yearly production. This production is, however, at 
the present time, practically all consumed in China. The Bolivian 
mines, which now furnish about one-tenth of the world's supply of tin, 
have been constantly increasing their production during the last ten 
years, and during this time they have nearly doubled their annual out- 
put. On the other hand, the production from Tasmania and England 
has been decreasing. 
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STOCKS. 


Although there has been a slight increase in the total quantity of tin 
produced each year, the supply does not equal the demand. In order 
to illustrate the increase in the demand for this metal, there is shown 
in the following table the accumulated stocks of tin that were on hand 
at the end of each of the last seven years: 


Stocks of tin in England, America, and Holland, 1896-1902.4 
[Long tons.] 


Stock of foreign in London................-- 18,097 | 15,146 | 8,110 5,486 | 4,286 | 5,114 | 4,557 


Foreign landing in London ................. 1,174 673 165 | 1,212| 1,297 689 712 
Malay Peninsula afloat for London, includ- 
Ing Wiro 0G VIDOE AMA A 2,792 | 2,500 | 1,050 ' 2,900 | 8,835 | 2,780 2, 845 
Australian afloat for London, including | | 
pa AAA O AS 525 600 400 | 450 350 522 | 518 
Banka on warrants in Holland ............. 1,616 | 2,877, 2,228 1,160 837 696 | 644 
Billiton in Holland «narra cesar 1,638 | 1,328 | 1,036 478 330 329 60 
Bilton áfloat for Holland + rro 1,742 | 1,198 | 1,822 1,050 350 410 333 
Malay Peninsula stock in Holland.......... 789 377 454 . 100 60 SU lezescs i 
Malay Peninsula afloat for Holland......... 950 100 215 | E A A secus 
Malay Peninsula afloat for Continent....... 650 600 560, 450 590 873 650 
DOHA IM LIVerpoUl. orsinil 250 710 300 550 495 846 | 184 
Total MOCKS cscicarccrronn car 30, 223 | 26,104 | 15,840 | 13,828 | 12,430 | 12,319 | 10,503 
Estimated stock in America and quantity 
A AAA RE bari WR Kl R9 VEA AS 3,925 | 4,500 | 4,300 | 2,500 | 2,600 | 6,050 4, 450 
O IEA A 34,148 | 30,604 | 20,140 | 16,328 | 15,030 | 18,369 | 14,953 
Trading Company's reserves of unsold 
Banka stock in Holland................... 5,953 | 4,333 | 3,213 | 4,353 | 5,3447 | 7,251 1, 466 


a From the annual metal circulars of William Sargant € Company and A Strauss & Company; Min. 
Industry, 1903, p, 587. 

It appears from this table that there was only one year, 1901, that 
showed any increase in the accumulated stock of tin at the end of the 
year over that of the previous year. In 1901 there was an increase of 
3,339 tons of tin in the accumulated stock, but at the end of 1902 the 
stock on hand had decreased to 14,953 tons of accumulated tin, and at 
the end of 1903 the stock was still smaller. The accumulated stocks 
of tin in Holland, which had ranged from about 3,500 to 7,200 tons 
during the years 1896 to 1901, were reduced during 1902 to less than 
1,500 tons. 

These figures illustrate emphatically the need of new sources of 
supply of tin, and show why new deposits like those in the Carolinas 
and Alaska should be thoroughly investigated. 

One result of this scarcity in the supply of tin and consequently the 
high valuation of this metal has been the utilization of old tin cans 
and other scrap tin as a source of the metal. The amount of tin that 
is recovered each year in this way, while not large, is steadily increas- 
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ing, and it is becoming an industry of some considerable importance. 
There are now a number of companies that have been organized for 
this purpose, of which the more important ones are the Vulcan Detin- 
ning Company, whose plants are at Sewaren, N. J., and Streator, Ill.; 
the Ammonia Company, of Philadelphia, and the Johnson and Jennings 
Company, of Cleveland and Chicago. In recovering the tin the scrap 
is digested in an alkaline solution and the tin electrolytically precipi- 
tated therefrom in the form of a powder which averages 80 per cent 
metal. 
PRICES. 


The following table shows the average monthly prices of tin per 
pound in New York from 1899 to 1903, inclusive: 


Average monthly prices of tin per pound in New York. 


Cents. | Cents. | Cents. | Cents. | Cents. 


A cL 22.48 | 27.07 | 26.51 | 23.54 28. 33 
A ved or ee seas uh ne ieu EA 24.20 | 30.58 | 26.68 | 24.07 29. 43 
MAC de 23.82 | 32.90) | 26.03 | 26.32 30,15 
April siin seen eae e ET EEE EEE E v dm Ma E 24.98 | 30.90 | 25.93 | 27.77 29. 81 
MOY ia es 25.76 | 29.37 | 27.12 | 29.85 29.51 
Alii ee TP Er 25.85 | 30.50 | 28.60 | 29.36 28. 34 
NS A C TUM A 29.63 | 33.10 | 27.85 | 28.38 27.68 
AUS ld 31.53 | 31.28 | 26.78 | 28.23 28. 29 
SeDICHI DOT cena Aa 32.74 | 29.42 | 25.31 | 26.60 26.77 
October............... Rp CPU 31.99 | 28.54 | 26.62 | 26.07 25. 92 
NOVO Desi PRAE dupEdDL E EIL DIEM gue 28.51 | 28.25 | 26.67 | 25.68 25. 42 
December taria 25.88 | 26.91 | 24.36 | 25.68 27.41 

VO A UTEM 25.12 | 29.90 | 26.54 | 26.79 23. 09 


a Min. Industry, 1904, 


COAL. 


By Epwarp W. PARKER. 


INTRODUCTION. 


So far as those directly connected with the production of coal in the 
United States are concerned the record of the industry for 1903 was 
the most satisfactory one in recent years. Not only was the produc- 
tion the largest ever known, exceeding that of 1902 by over 55,000,000 
short tons, but prices for both anthracite and bituminous coal reached 
the highest point recorded in a period of twenty-four years or during 
the entire time that the statistics of coal production and value have 
been collected by the Geological Survey. Labor employed in the pro- 
duction of coal received the highest wages known for many years, per 
unit of work performed, while in general the number of working hours 
was shortened, the average number of hours to the day being usually 
reported as eight or nine in the returns to the Survey. 

Time lost by strikes was unusually little. The principal exceptions 
toa year of general industrial peace were experienced in Alabama and 
Colorado, nearly one-half of the total time lost by strikes being borne 
by those States. The terms of settlement of the anthracite strike car- 
ried with them an agreement to abide by the awards of the Commis- 
sion for a period of three years, and although there have been some 
local disaffections growing out of differences of opinion in the inter- 
pretation of the awards, a conscientious determination on the part of 
both sides to carry out the agreement in good faith has been evident. 
Such differences as have arisen have usually been settled by the board 
of conciliation, or on appeal to the umpire, Hon. Carroll D. Wright. 

There was also observed an improved condition in the transporta- 
tion facilities, and the much larger tonnage of 1903 was handled to 
better satisfaction than was that of the preceding year. This was no 
doubt in part due to the resumption of anthracite mining and the 
supplying of that commodity to its natural markets and the doing 
away of the necessity for the longer hauls which were required to 
bring bituminous coals to the anthracite consumers during the strike 
period of 1902. 

Except in the anthracite region, the shorter hours and higher wages 
did not apparently develop any greater intensity in the labor employed. 
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In the anthracite region there was a natural desire to make up for lost 
time, and the average daily production per man increased from 2.40 
to 2.41. The average number of days worked in 1903 (206) was the 
largest recorded in the fourteen years that the Survey has collected 
such data, and the total tonnage per man for the year (496 short tons) 
was also the banner record. In bituminous production, notwithstand- 
ing a continued increase in the use of mining machines and a gain in 
the percentage of machine-mined coal, the average efficiency per man 
shows a decline. In daily production per man the statistics for 1903 
show an average of 3.02 short tons as compared with 3.06 tons in 
1902, and the yearly production per man shows a decrease from 703 
short tons to 650 tons. | 

The United States retains its position as first among the coal- 
producing countries of the world, a position taken in 1899 and 
strengthened each year since that date. This country now produces 
about one-third the entire world's supply of coal, and consumes from 
97 to 98 per cent of it within its own borders. 
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UNIT OF MEASUREMENT. 


The standard unit of measurement adopted for this report is the 
short ton of 2,000 pounds, although it is necessary in a few instances 
to use the long ton. All of the anthracite product is mined and sold 
upon the basis of the long ton of 2,240 pounds, and the laws of Mary- 
land require the use of the long ton in that State. Hence, when con- 
sidering the production of Pennsylvania anthracite the long ton is 
used, and this unit is also employed in the table showing the shipments 
of bituminous coal from the Cumberland region. The long ton is also 
used in the statistics of imports and exports. In all other cases where 
the production is reported in long tons the figures have been reduced 
to short tons, and unless otherwise expressly stated the short ton is 
meant when any quantity is expressed in the text. 
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COAL FIELDS OF THE UNITED STATES. 


The coal areas of the United States are divided, for the sake of con- 
venience, into two great divisions, anthracite and bituminous. 

The areas in which anthracite is produced are confined almost exclu- 
sively to the eastern part of Pennsylvania, and as a usual thing, when 
the anthracite fields of the United States are referred to, those of east- 
ern Pennsylvania are considered. This region is included in the 
counties of Susquehanna, Lackawanna, Luzerne, Carbon, Schuylkill, 
Columbia, Northumberland, Dauphin, and Sullivan, and underlies an 
area of about 484 square miles. In addition to these well-known 
anthracite fields of Pennsylvania there are two small areas in the 
Rocky Mountain region where the coal has been locally anthracited, 
although the production from these districts has never amounted to 
as much as 100,000 tons in any one year. One of these localities is in 
Gunnison County, Colo., and the other in Santa Fe County, N. Mex. 
The coal, although only locally metamorphosed, is a true anthracite, 
and of a good quality. In previous years some coal which was classed 
as anthracite was mined and sold in New England. The productive 
area was confined to the eastern part of Rhode Island and the counties 
of Bristol and Plymouth, in Massachusetts. This product, however, 
is in reality a graphitic and not an anthracite coal, and is no longer 
mined for fuel purposes. The production in the last few years has 
been included with the graphite production. 

The bituminous areas are scattered widely over the United States, 
and include altogether an area of something over 335,000 square miles. 
They are divided into the following subdivisions: 

(1) The Triassic field, embracing the coal beds of the Triassic or 
New Red Sandstone formation in the Richmond Basin, in Virginia, 
and in the coal basins along the Deep and Dan rivers in North Caro- 
lina; (2) the Appalachian field, which extends from the State of New 
York on the north to the State of Alabama on the south, having a 
length northeast and southwest of over 900 miles and a width ranging 
from 30 to 180 miles; (3) the Northern field, which is confined exclu- 
sively to the central part of Michigan; (4) the Central field, embrac- 
ing the coal areas in Indiana, Illinois, and western Kentucky; (5) the 
Western field, including the coal areas west of the Mississippi River, 
south of the forty-third parallel of north latitude and east of the Rocky 
Mountains; (6) the Rocky Mountain field, containing the coal areas in 
the States and Territories lying along the Rocky Mountains; (7) the 
Pacific Coast field, embracing the coal districts of Washington, Ore- 
gon, and California. 

By far the most important of these, from a productive standpoint, 
is the Appalachian system, which includes the areas contained in west- 
ern Pennsylvania and in Ohio, Maryland, Virginia, West Virginia, 
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eastern Tennessee and Kentucky, Georgia, and Alabama. This region 
contains an area underlain by coal of 70,807 square miles, and it pro- 
duced in 1903 185,600,161 short tons, or 65.6 per cent of the total 
bituminous product of the United States. Next in importance is the 
Central field, which contains 58,000 square miles and produced in 1903 
52,130,856 short tons, or 18.43 per cent of the total. The Western coal 
field, the third in productive importance, contains 94,076 square miles, 
and produced in 1903 23,171,692 short tons, or 8.2 per cent of the 
total. The Rocky Mountain region is the largest in point of size, 
having a little over 100,000 square miles of area, and produced in 1903 
16,981,059 short tons, or 6.01 per cent of the total. 

For a more extended description of the coal-producing areas of the 
United States the reader is referred to the Twenty-second Annual 
Report of the Survey, Part III. 

The following table shows the approximate areas of the coal fields 
in the various States, grouped according to the divisions mentioned 
above, with the total output from each, from 1898 to 1903: 


Coal fields of the United States and their production, 1898-1908. 


Area. 1898. 1899. 1900. 1901. 1902. 1903. 
Anthracite. Sq. miles. | Short tona. | Short tons. | Short tona. | Short tons. | Short tons. | Short tona. 
Pennsylvania ........... 484| 53, 382, 644| 60, 418, 005| 57, 367, 915| 67, 471,667| 41,373, 595| 74, 607, 068 


PCT HESS 16 47,095 96, 196 98, 404 66, 869 93, 937 72,731 
500! 53, 429, 739| 60, 514, 201| 57, 466, 319] 67,538, 536| 41, 467, 532| 74, 679, 799 
Bituminous.a AEREA O E PE N UPS PRESAS SE 


———— | ee eee Eee 


Triassic: 
Midrginia. ee erue hs 270 16, 206 18,084 
38, 938 28, 353 57,912 12, 000 i 
North Carolina ........ 800 í | 23, 000 17, 309 
Appalachian: imet EP 
Pennsylvania ......... 15, 800| 65, 165, 133; 74, 150, 175) 79, 842, 326] 82, 305, 946| 98, 574, 367/103, 117, 178 
Ohio eeu pau EET 12, 000, 14,516, 867| 16, 500, 270| 18, 988, 150| 20, 943, 807, 23,519, 894) 24, 838, 103 
Maryland ............. 510| 4,674,884, 4,807,396 4,024,688| 5,113,127| 5,271,609| 4,846,165 
A 1,850| 1,787,831, 2,104,334, 2,353,576| 2,725,873| 3,166,787| 3,433,223 
West Virginia ......... 17, 280! 16, 700, 999; 19, 252, 995) 22, 647, 207| 24,068, 402 24, 570, 826; 29, 337, 241 
Eastern Kentucky..... 10,300| 1,591,076} 1,871,550| 2,222,867| 2,268,892) 3,019,757| 8,158,972 
Tennessee ............. 4,400} 3,022,896| 3,330,659| 3,509,562| 3,633,290: 4,382,968) 4,798,004 
Georgia................ 167 244,187 233,111 815,557 942, 825 414, 083 416, 951 
Alabama .............. 8, 500 > 7,593, 416| 8,394,275| 9,099, 052| 10,354,570, 11, 654, 324 
EPA ASS SO ee PEN —| EA NA 
70, 807,114, 239, 156129, 843, 906.142, 298, 208 150, 501, 214 173, 274, 861 185, 600, 161 
Northern: ; | 
Michigan.............. 11,300 315, 722 624, 708 849, 475, 1,241,241 964,718| 1,367,619 
Indiana ............... 9,3001 4,920,743| 6,006,523; 6,484,086, 6,918,225) 9, 446, 424| 10,794, 632 
Western Kentucky .... 5,8001 2,296,832| 2, 735,705] 3,106,097| 3,201,094! 3,747,227| 4,379,060 
Illinois 2222: zur 42, 900, 18,599, 299, 


24, 139, ON 25, 767, 981; 27, 331,552, 32, 939, 373] 36, 957, 104 


33, 181, 247, 35, 358, 164) 37, 450, 871) 46, 133, 024] 52, 130, 856 


58, 000, 25, 816, 87 


aIncludes brown coal or lignite, semianthracite, semibituminous, etc., and scattering lots of 
anthracite. 
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Coal fields of the United States and their production, 1898-1903—Continued. 


Area. 1898. 1899. 1900. 1901. 1902. 1903. 

Bituminous—Continued. 

Western: Sq. miles. | Short tons. | Short tons. | Short tons. | Short tons. Short tona. | Short tons. 
TOWS ici 20,000| 4,618,842| 5,177,479] 5,202,939 5,617,499 5,904,766 6,419,811 
Missourl.........o.o.... 23,000' 2,688,321! 3,025,814 3,540,103, 3,842,088 3,890,154) 4,238, 586 
Nebraska.............. 3, 200 A E II d En O E 
Kansas ................ 20, 000 8,406,555, 3,552,267 4,467,870} 4,900,528 6,266,065! 5,839,976 
Arkansas.............. 1,728, 1,205, nO 843, ids 1,447,945| 1,816, 136 1,913, 932| 2,229, 172 
Indian Territory ...... 14,848 1,381,466 1,537,427 1,922,: 298 2,121,781, 2,820,666| 3, 517, 388 
TEXAS ii 11, 00 6580, 734 883, 883,832 968,975 968, 373 1, 107, 953 901, 912 926, 759 

94, 076 


13, 987, 397, 15, 320, 373 17,549, 528! 19, 665, 955 20, 727, 495; 23, 171, 692 


= sey a 
4 


Rocky Mountain, ete.: 


North Dakota ......... 28, 620 83, 895 98, 809 129, 883 166, 601 220, 511 278,645 
Montana .............. 32,000 1,479,803} 1,496,451, 1,661,775) 1,396,051 = 1,560,523. 1,488, 810 
Wyoming.............. 16, 500 2,863,812, 3,837,392 4,014,602| 4,485,371 4,429,491] 4,635,293 
Uh aid 2,000 593,709: 786,049, 1,147,027| 1,322,614 1,574,521] 1,681,409 
Colorado .............. 18,100: 4,053,210) 4,718,590, 5,182,176, 5,668,886 7,348,732| 7,381, 463 
New Mexico........... 2, 890 968, 330; 1,012,152| 1,263,083¡ 1,050,806 1,007,437, 1,511,189 
IGHNO 2 il 1, 039 20 ¡AAA 2,030 4,250 
SO A A A A A ie dudo Suess ees 


100, 110; 10, 043,798] 11, 949, 463, 13, 398, 556} 14, 090, 362 16, 149, 545) 16, 981, ,059 


Pacific coast 
Washington ........... 450, 1,884,571| 2,029,881| 2,474,093 2,578,217 2,681,214| 3,193,273 
Oregon.............-.- 320 58, 184 86, 888 58, 864 69,011 65, 648 91, 144 
California ............. 280| 160,288} 160,972, 171,708 151,079. 84, 984 104, 673 
AINE: I uso vus A 1, 600 1, 200 1, 200 1, 300 2,212 747 


1,050; 2, 104,643; 2,278,911, 2,705, 865) 2,799,607 2, R34, 058) 3, 389, R37 


Total production, in- 
cluding colliery 


consumption ......[.........- 219, 976, 2671253, 741, 192/269, 684, 027/293, 299, 816 301, 590, 439/357, 356, 416 


Total production of each field, 1857-1903. 


Bituminous. 
Anthracite. tq e 
Triassic. | Appalachian.| Northern. 
ATOR fos a EU ER square miles.. 500 1, 070 70, 807 11, 300 
Year. Short tons. Short tona. Short tons. | Short tons. 

Dis ra LM P Rate e news 89, 548, 255 30, 000 55, S88, 088 71, 461 
ASRS ———————— ——— 43, 971, 688 33, 000 60, 966, 245 81, 407 
s RM CERCLE 45, 600, 487 49, 633 62,972, 222 67, 431 
A setae sois wet hes 46, 468, 641 29, 608 73, 008, 102 74,977 
jb ED —"———— ——— €— —— 50, 665, 931 87, 645 77,984, 563 80, 307 
1800 ac de A ed ced eds 52, 537, 467 43, 889 83, 122, 190 77,990 
A Ue se ue o s E elevate eut 54,061, 121 36, 878 81, 207, 168 45, 979 
A e abe cee time dake TO NE UE Se 51, 992,671 68, 979 76, 278, 748 70, 002 
189 UN E TES 58, 066, 516 82, 682 90, 167,596 112,322 
jt. PREMIT T ds Oc e 54, 425, 573 103, 483 90, 748, 305 92, 882 
IE e E EELE E Rue ouk see 52, 680, 756 116, 950 97, 128, 220 223, 592 
TI — — ———— Á——————— 53, 429, 739 88, 938 114, 239, 156 815, 722 
W890 M ————— e aes 60, 514, 201 28, 353 129, 843, 906 624, 708 
1900 iia taa 57, 466, 319 57,912 | 142, 298, 208 | 849, 475 
O p REI DE puce 67,538, 536 12,000 + 150,501,214, 1,241,241 
A PERS 41, 467, 532 39,206 173,274,861 964,718 
1906 O aa 74,679,799 35, 393 | 185, 600, 161 1,367, 619 


356 


MINERAL RESOURCES. 


Total production of each field, 1887-1908—Continued. 


Central. 


58, 000 


Short tons. 


14, 478, 883 
19, 173, 167 
16, 240, 314 
20, 075, 840 
20, 327, 323 
23, 001, 653 
22, 430, 617 
23, 599, 469 
25, 539, 867 
26, 414, 127 
25, 816,874 
33, 181, 247 
35, 358, 164 
37, 450, 871 
46, 133, 024 


52, 130, 856 . 


23,171,692 


854, 308 
1, 385,750 
1, 214, 757 
1, 435, 914 
1, 201, 376 
1, 333, 266 
1, 379, 168 
1, 221, 238 
1, 340, 548 
1,391, 001 
1, 641, 779 
2, 104, 643 
2, 278, 941 
2, 705, 865 
2, 799, 607 
2, 834, 058 
3, 389, 837 


Bituminous. 
Western. Rorty oo 
94, 076 43,610 
Short tons. Short tons. 
10, 172, 634 3, 646, 280 
11, 842, 764 4, 583, 719 
10, 036, 356 5, 048, 413 
10, 470, 439 6, 205, 782 
11, 023, 817 7,245,707 
11, 635, 185 7,971. 422 
11, 651, 296 8, 468, 360 
11,503, 623 7,175, 628 
11, 749, 803 7, 998, 594 
11, 759, 966 7, 925, 280 
13, 164, 059 8, 854, 182 
13, 988, 436 10, 042, 759 
15, 320, 373 11, 949, 463 
17, 549, 528 13, 398, 556 
19,665,985 | 14,090, 362 
20, 727, 495 16, 149, 545 
16, 981, 059 | 


In order to show the development of the six principal bituminous 
areas since 1887, the following table has been prepared which gives the 
quantity produced in each field in that year and also in 1900, 1901, 1902, 
and 1903, with the percentages of the total contributed by each, and 
with the increases in 1903 as compared with 1902 and with 1887: 
Production of the six principal bituminous coal fields in 1887, 1900, 1901, 1902, and 1903 


compared. 
1887. 1900. 1901. 1902. 
Field. Per Per Per Per 
Quantity. ceutof| Quantity. |cent of, Quantity. |centof| Quantity. [cent of 
total. total. total. total. 
Short tons. Short tons. Short tons. Short tons. 
Appalachian ......... 55, 888, 088 | 63.11 | 142, 298, 208 | 67 150,501, 214 | 66.7 | 173,274,861 | 66.60 
Central............... 14, 478, 883 | 16.5 35,358, 164 | 16.6 37,450,871 | 16.6 | 46,133,024 | 17.78 
Western .............. 10,172,634 | 11.49 | 17,519,528 | 8.3 19, 665, 985 8.7 | 20,727,495 7.97 
Northern ............. 71, 461 . 08 849, 475 .4 1,241, 241 .B 964, 718 .87 
Rocky Mountain ..... 8,616,280 | 4.15 | 13,398,556 | 6.3 14, 090, 362 6.2 , 16,149,515 6.21 
Pacific const.......... 854,308 | 1 2,705,865 | 1.27 2, 799, 607 1.2 | 2,834,058 1.07 
1903. Increase in 1903 over | Increase ín 1903 over 
1887. 1902. 
Field. $ Eee = =: 
Quantity. RA Quantity. |Percent.| Quantity. |Percent. 
Short fona. Short tona. Short tons. 

Appalachian................. 185, 600, 161 65.61 | 129,712,073 232.09 12, 325, 300 7.11 

Cent. iso exp y 52, 130, R56 18. 43 87, 655, 552 260. 01 6, 001, 411 13 
Wester airis 23,171,692 8. 20 12, 999, 058 127.78 2, 444, 197 11.79 
NOFtBOTI AA 1, 367, 619 . 18 1, 296, 158 | 1,813. 79 402, 901 41.76 
Rocky Mountain............. 16, 981, 059 6.01 13, 334, 779 365. 70 831,514 5.14 
Pacific coast ................. 8, 389, 837 1.20 2, 535, 529 296. 79 555, 779 19. 61 
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Total production in 1903, 357,356,416 short tons; spot value, 
$503, 724,381. 

Pennsylvania anthracite.—Total production in 1903, 66,613,454 long 
tons (equivalent to 74,607,068 short tons); spot value, $152,036,448. 

Bituminous and lignite.—Total production, 282,749,348 short tons; 

spot value, $351,687,933. 

~ Compared with 1902 the total output of all kinds of coal in the 
United States during 1903 exhibits an increase of 55,765,977 short tons 
in quantity and of $136,692,312 in value. Three-fifths of this total 
increase in quantity, 29,672,744 long tons (or 33,233,473 short tons) 
was in the production of Pennsylvania anthracite, and two-fifths, or 
22,532,504 short tons, was made up by the increased output of bitu- 
minous coal and lignite. Of the increase in value, Pennsylvania 
anthracite contributed $75,862,862, and bituminous coal and lignite 
$60,829,450. Owing to the great strike which prevailed in 1902 the 
production in that year does not present a fair standing for compari- 
son. As compared with 1901, when more normal conditions prevailed 
in the anthracite region, the production in 1903 shows an increase of 
6,370,894 long tons, or a little over 10 per cent, while as compared 
with the average yearly production of the previous five years from 
1896 to 1900, inclusive, the average production for the last three years, 
notwithstanding the restricted output in 1902, showed an increase of 
4,933,582 long tons. The value of the anthracite production in 
1903 was almost exactly double that of 1902, and showed an increase 
of $39,532,428, or 35 per cent, over 1901. The average price per ton 
for the marketed sizes of anthracite coal at the mines in 1903 was 
$2.50, as compared with $2.35 in 1902 and $2.05 in 1901. The coal 
used at the mines in the anthracite region being composed of culm, on 
which no value was placed, this factor is not considered in the placing 
of the value on the total production. 

The value of the bituminous product in 1903 exceeds that of 1902 
by $60,829,450, or 21 per cent, and that of 1901 by $115,265,884, or 
nearly 50 per cent. The quantity of bituminous coal produced in 1908 
exceeded that of 1901 by 56,921,199 short tons, or 25 per cent. As 
has been previously stated, in amount of production, and particu- 
larly in the greatly enhanced values, the coal mining industry was 
highly satisfactory to every body concerned except consumers. In the 
nine years from 1894 to 1903 the production of coal in the United 
States has almost exactly doubled, while in eighteen years since 1886 
it has more than trebled. The total coal production of the United 
States amounted to 100,000,000 short tons for the first time in 1882. 
In 1890, or eight years later,.it exceeded a total production of 150,- 
000,000 tons. Seven years later, in 1897, it had increased another 
50,000,000, and reached a total of a little over 300,000,000 in 1902, 
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The gain of over 50,000,000 tons in 1903 is thus shown to have been 
equal to the total increase in the ‘five years from 1887 to 1892, in the 
seven years from 1890 to 1897, and in the eight years from 1882 
to 1890. : 

This great increase in the production of coal illustrates strikingly 
the industrial development of the United States. Going back for a 
period of a little over fifty years, or to the middle of the last century, 
and comparing the statistics of coal production with the increased 
population, it is found that in 1850, according to the United States 
census for that year, the production of coal amounted to 6,445,681 tons 
when the population of the country amounted to 23,191,876 persons. 
The per capita production of coal in that year is thus seen to have been 
0.278 ton. In 1860, or ten years later, the population was 31,443,321. 
persons and the coal production amounted to 14,333,922 tons, or an 
average of 0.514 ton per person. 

At the census of 1870 the population of the United States amounted 
to 38,558,371; the coal production in that year amounted to 36,806,560 
short tons, a per capita average of 0.955 ton. Ten years later, when 
the population was 50,155,783, the coal output amounted to 76,157,945 
short tons, or 1.52 tons per capita. In 1890 the population had grown 
to 62,622,250, an increase of 25 per cent over 1880, while the coal pro- 
duction had grown to 157,770,963 short tons, or a per capita output of 
2.05 tons. At the taking of the Twelfth Census in 1900 the increase 
in population amounted to 21 per cent, the total number of persons 
reported being 76,303,387, while more than 70 per cent had been 
added to the coal production, with a total of 269,684,027 short tons, 
or an average of 3.53 for each inhabitant. In other words, while the 
population from 1850 to 1900 has shown an increase of 230 per cent, 
the production of coal has increased 4,084 per cent. Estimating the 
population of the United States in 1903 to be 81,000,000 people, the 
per capita production for that year is found to be 4.4 tons. 

Of the thirty States and Territories in which coal was produced in 
1903 there were twenty-seven in which the coal production increased, 
and three in which a decrease was shown. The most notable increase 
outside of that made in the production of Pennsylvania anthracite, was 
the gain shown by West Virginia, whose production increased 4,766,415 
tons. The Pennsylvania bituminous production increased 4,542,811 
tons and Illinois showed an increase of 4,017,731 tons. The three 
States in which decreases were shown were North Carolina, Mary- : 
land, and Montana. 

Since 1889 the United States has stood at the head of the coal-pro- 
ducing countries of the world, the output in 1903 being equal to 37 
per cent of the entire world's production. It exceeds that of Great 
Britain, which stands second, by 99,381,811 short tons, or 38.5 per 
cent, and was almost double that of Germany, which stands third as a 
coal producer. 
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The production of bituminous coal by the use of undercutting 
machines continued to show an increase in somewhat greater propor- 
tion than the increase in the total bituminous tonnage. The statistics 
for 1903 show that during that year there were 6,658 undercutting 
machines in use, as compared with 5,418 machines in 1902, 4,341 in 
1901, and 3,907 in 1900. The total production by the use of machines 
in 1903 amounted to 77,974,894 short tons, against 69,611,582 tons in 
1902, and 57,843,335 tons in 1901, and 52,784,523 tons in 1900. The 
percentage of the machine-mined product to the total in the States in 
which mining machines were used, has increased from 25.15 in 1900 to 
25.68 in 1901, to 27.09 in 1902, and to 28.18 in 1903. Of the total 
number of machines in use in 1903, 3,887 were of the pick or 
““puncher” type, 2,717 were chain breast, and 54 were long wall. 
The largest number of both pick and chain machines were in use in 
Pennsylvania, while more than 50 per cent of the total number of long- 
wall machines in use were employed in the mines of Missouri. 

The statistics of labor employed in 1903 show that the total number 
of employees in the coal mines of the United States of that year were 
566,260 men and boys, who worked an average of 220 days. In 1902 
there were 518,200 men employed for an average of 197 days, while in 
1901 the number of men employed was 485,544 and the average work- 
ing time was 216 days. The number of men employed in the anthra- 
cite mines in 1903 was 150,483, and in the bituminous mines the num- 
ber of employees amounted to 415,777. The average working time 
in the anthracite mines was 206 and in the bituminous mines 225 days. 
In 1902 the number of men employed in the anthracite mines was 
148,141, and the average working time was 116 days. The number of 
men employed in the bituminous mines in 1902 was 370,059; the aver- 
age working time was 230 days. The average working time in the 
anthracite coal mines of Pennsylvania is considerably less than that 
made by the bituminous miners. During the last six years the aver- 
age working time among the anthracite mines has been less than 180 
days, while in the bituminous mines the average has been something 
more than 225. The best records made in the anthracite mines during 
the last ten years were in 1895 and 1901, when the men averaged 196 
days, and in 1903 when an average of 206 days was made. In the 
bituminous mines the best records were made in 1899 and 1900, in each 
of which years the average was 234 days. 

Nearly the entire output of both anthracite and bituminous coal of 
the United States is consumed within the country. The total exports 
in 1903 amounted to 9,309,550 short tons, which, deducted from the 
production of 357,356,416 tons, shows the domestic consumption to 
have amounted to 348,046,866 short tons. If to this are added the 
imports, which in 1903 amounted to 3,885,650 short tons, the total 
consumption of coal in the United States, eliminating the stocks on 
hand, is shown to have been 351,932,516 short tons. 
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In considering the coal product of the United States these reports 
include not only the coal marketed either by shipment to distant points 
or sold locally, but that consumed by mine employees and by the mine 
owners in the operation of the collieries. The latter factor is usually 
considered and reported as colliery consumption. There are occa- 
sional exceptions in the hituminous fields where operators, who use 
only slack, un otherwise waste product, do not report this item in their 
statement of production, and do not consider it of any value; it is 
not considered as a portion of the mine product nor is the miner paid 
for it in wages. Such exceptions are few and the amount is negligible. 
The amount of coal consumed in the manufacture of coke is also con- 
sidered in this report. This amounted in 1903 to 33,801,418 short 
tons, a slight decrease compared with 1902, when the amount made into 
coke was 34,169,730 short tons. The coal shipped to market, used in 
the manufacture of coke, and sold locally, which are considered as the 
marketable product, amounted in 1903 to 344,722,763 short tons, 
as compared with 291,594,578 in 1902. The colliery consumption 
in the anthracite region, which is not considered in the value of the 
anthracite product, ranges from 8 to 10 per cent of the total anthra- 
cite output. In 1902 the proportion was somewhat larger than usual 
on account of the amount of coal used in keeping the fans and pumps 
in operation during the strike while the mines were idle. About 
12 per cent of the anthracite total product in 1902 was used for this 
purpose. In the bituminous mines the amount used for colliery con- 
sumption averaged between 14 and 2 per cent of the total product. 

The statistics of the production of coal in the United States in 1902 
and 1903, by States, with the distribution of the product for consump- 
tion, the total value, and the statistics of the labor employed, are 
shown in the following tables: 


Coal production of the United States in 1902, by States. 


Sold to Aver-| Aver- 


Aver-| age age 
local | Used at , ; 
State LOAA S e trade |mines for, Made Total Total Rd Bro Moral 
. shipment, 2254 used, steam [intocoke.| quantity. | value. P di Ot BET O 
I ‘| by em- jand heat. es di otra us 
lovacd. on. | ac- | ploy- 
ploy tive. | ees. 
Short Short Short 
Short tona.) tons. tons. tons, | Short tons. 
Alabama ......... 7,271,146| 78,903; 244,223) 2, 760, 298| 10, 354, 570 $12, 419,666| $1.20, 256) 16,439 
Arkansas ......... 1, 864, 91 13, 639 65, 381|.......... 1, 913, 932} 2,539, 214 188| 3,595 
California and 
Alaska ......... 79, 755 3, 563 S BIS A 87,196 273, 398 2 217 
Colorado ......... 5, 375, 215| 282,027| 181,546, 1,562,555, 7,401,343| 8,397,812 261| 8,956 
Georgia and North 
Carolina........ 299, 247 1,800 5,580} 130, 456 437, 083 623, 518 311 795 
ET AAA A A sex REESE 2, 030 5, 180 74 20 
Illinois ........... 29, 299, 137,2, 691, 770| 1, 048, 381 85, 32, 939, 373| 33, 945, 910 226| 47,411 
Indiana .......... 8, 649,144) 636,899) 259,681 700| 9, 446, 424) 10, 399, 660 205) 15, 457 
Indian Territory .| 2,587,100} 25,998 96,017, 111,551) 2,820,666 4, 265, 106 2321 5,574 
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Coal production of the United States in 1902, by States—Continued. 


\ 
Sold to Aver-| Aver- 
s Ts Aver-, age | age 
sate, [¡ANdedal, trade [mines for, Made | Total | Total | Me [pum mum, 
shipment, nd used enm intocoke.| quantity. | value. r ¡days| em- 
yem- jand heat. ae ac- | ploy- 
ployees: tive. | ees. 
Short Short Short 
Short tons.| tons. tons. tons. | Short tons. 
Iowa ............. 5, 089, 538) 678,740| 136,488'.......... 5, 904, 766| $8, 660, 287, 81.47, 227, 12,434 
Kansas ........... 4,941,236, 227,826 95, 237 1,766, 5,266,065, 6,862,787, 1.30, 220) 9,461 
Kentucky ........ 6,141,886, 333,584)  132,812|  158,702| 6, 766, 984 6, 666,967, .98| 209 13,727 
Maryland ........ 5,187, 175| 48,631 35,803|.......... 5, 271, 609) 5,579,869 1.06 242) ,5,827 
Michigan......... 818,687; 117,978 28,053|.......... 964,718) 1,653,192, 1.71, 171| 2,844 
Missouri .........- 3, 503,998) 318, 992 67,169].......... 3,890,154| 5,374,642) 1.38) 202 9,739 
Montana ......... 1,385,100) 40,719 89, 023 96,981, 1,560,823, 2,443,447, 1.57| 270, 1,938 
New Mexico...... 973,500; 19,514 33, 180 22,569| 1,048,763, 1,500,230, 1.43]: 217| 1,849 
North Dakota .... 182,002, 35,639 8,870].......... 226, 511 925,967, 1.44) 213 402 
ORIG AA 22, 232, 404/1,041,112| 242, 59 3, 784| 23, 519, 894| 26,953,789, 1.15, 200; 38,965 
Oregon ........... 42,59], 11,232 11,825/.......... 65, 648 160,075 2.44) 234 265 
Pennsylvania ....| 72,938, 204 1, 429, 568) 1, 541, 454 22, 665, 141| 98, 574, 367/106, 032,460 1.08} 248) 112,630 
Tennessee ........ 3,417,409} 88,369 63,283)  813,907| 4,382,968| 5,399,721| 1.23| 230) 8, 750 
Texas ............ 887, 167 5, 591 9:154]. «2 cus 901,912| 1,477,245) 1.64] 267, 2,369 
Utah escu 1,277,843| 21,531 45,432| 230,215; 1,574,521, 1,797,454, 1.14| 259 1,826 
Virginia.......... 1,444,559| 20,916 82,447, 1,685,071} 3,182,993| 2,543,595! .80, 293 3,912 
Washington ...... 2,498,177, 29,287 97, 003 56,747} 2,681,214) 4,572,295| 1.72 375 4,404 
West Virginia ....| 19,817,321, 623,903| 267,885, 3,831,717| 24,570,826, 24, 748, 658| 1.00) 205 35,500 
Wyoming ........ 4,144,450, 37,101, 209,455 38, 485| 4,429,491} 5,236,339, 1.18| 248' 6,250 
Total bitu- | | 
minous ... 212, 378, 398 8, 666, 862 5, 001, 854/34, 169, 730/260, 216, 844 290, 858, 483) 1.12 230. 370,059 
Pennsylvania an- | | 
thracite ........ 35, 264, 454 1,115, 134 4,994,007|.......... 41,373,595. 76,173,586, 1.84 116 148, 141 
Grand total./247, 642, 852 9, 781, 996 9, 996, 861/34, 169, dini Ca ti sss ia 232003 1.22 d 518, 200 
Coal production of the United States in 1908, by States. 
State. ar eM . e al d ines He Made into Total . 
3-4 used by em- | steam and coke, quantity. 
shipment, ployees. heat. 
Short tons Short tons. Short tons. | Short tons Short tons. 
Dantas adénecouce: seve 8, 347, 507 138, 201 305, 269 2. 863, 347 11, 654, 324 
AAA 2, 142, 988 20, 408 UD. 610 lan és oe eur Er hà 2, 229, 172 
California and Alaska.......... 83, 339 7,555 I4 DOR ds 105, 420 
AAA cose ese 5, 618, 833 243, 312 188, 565 1,872,892 | 7,423, 602 
Georgia and North Carolina... 281, 798 899 | 5,011 146, 552 434, 260 
A AAA 3.000 1,150 | ROD erica 4,250 
AI ANNA $2, 911, 291 2,785, 473 1, 232, 204 3. 136 36, 957, 104 
IN M UL... 2nswacoscese 9. 827, 374 639, 925 24. 138 3,255 10,794, 692 
Indian Territory................ 3, 329, 610 32, 610 78, 995 76, 173 3,517, 388 
AAA bee edvoo vue eococo- 5,379, 251 | 887, 745 | IDZ SLE los ass cadas 6, 419, 811 
A e cess 5, 509, 846 229, 585 96, 834 3,711 5, 839, 976 
AAA 6, 805, 32 380, 449 159, 589 192, 671 7, 538, 032 
O aran nouariócoacinsos 4,752,716 53, 022 | OP CA PPP IE 1,846,165 
0 50 TT OMTTCIRTTTPPMPT 1, 208, 166 123, 677 10, 776 1, 367,619 
MEN AAA 3, 814, 688 | 300, 101 12S UT. oe Larva a 1, 238, 586 
A AAA 1, 287, 322 50, 904 | 63, 428 87,156 | 1, 488, 810 
ES 1, 414, 183 24, 609 | 40, 276 62,713 1,541, 781 
North Dakota .................. 214, 671 59,913 | ADEL sates secs Sank 278, 645 
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Coal production of the United States in 1908, by States—Continued. 


Loaded at | Sold to local Used at 
State mines for mane and nne on Mad into AO, 
s used by em- | steam an coke. quantity. 
shipment. ployees, heat. 


————— |————MÀ—————— | lM o Imaal 


Short tons. Short lons. Short tons. Short tons. Short tons. 


ODO ee a NE 23, 093, 792 1,367, 494 376, 742 1,075 24, 838, 103 
OTERO i cu vr E ERE EE 67,192 9, 848 11,104. AAA 91,144 
Pennsylvania .................. 77, 987, 351 1,672, 156 1,863,363 , 21,694,308 103, 117,178 
Tennessee ...........-- cene 3, 763, 428 67,388 65,371 901, 817 4, 798, 004 
LS 1 NETT 880, 256 34, 021 ¡PA 926, 759 
O dieecatiesdeeses: 1,301,755 26, 354 46, 204 307, 096 1, 681, 409 
Virginia cir 1, 623, 077 30, 153 56, 611 1,741,466 3, 451, 307 
Washington .................-.- 2,978,819 38, 541 100, 748 75, 165 3, 193, 273 
West Virginia ................... 24,056,649 | ^ 584,927 473, 780 4, 221, 885 29, 337, 241 
Wyoming...s......-.-... eee 4,371,611 47,761 193, 921 22, 000 4, 635, 293 

Total bituminous......... 233, 050, 836 9,758, 181 6,138,913 | 33,801,418 | 282, 749, 348 
Pennsylvania anthracite....... 66, 762, 592 1,349,736 | — 6,494,740 |.............. | 74,607,068 

Grand total............... 299,818,428 | 11,107,917 | 12,633,653 | 33,801,418 | 357,356,416 


Average 


State. Total value. bet at D dens nu eS ol 

ton. active, | ¿Mployees. 

Alabama o oll ee Sse ees KE AP usu bild EU $14, 246, 798 $1.22 228 21, 438 
AIEKRHBHS ort eol Ripe cox o edo e 8, 860, 831 1.51 223 4, 157 
California and Alaska ...............-.--ceeeee cereos 801, 318 2. 86 301 208 
Colorado MET e n a 9, 150, H3 1.23 245 9, 229 
Georgia and North Carolina ............................ 546, 759 1.26 296 730 
AA A swede vealed 13, 250 3.10 197 32 
A eM oc Once ace 43, 196, 809 1.37 | 228 50, 596 
Jodiana EE 13, 244, 817 1.23 197 17,017 
Indian Territori a 6, 386, 463 1. 82 | 247 7,704 
LOWS oie leh A A ieee eee 10, 563, 910 1.65 226 14, 162 
Kansas? A e ubeposucdtutea uidit espe MC S 8, 871, 963 1.52 215 10, 924 
Kentucky uoo cid E eaae ue 7,979, 842 1. 06 207 14, 354 
MATADO AS 7,189, 784 1. 48 219 5, 859 
MIChIERB os 2. 707, 527 1.97 222 2, 768 
Missouri oen ie eS ch neo a aa 6, 834, 297 1.61 215 9, 544 
MONTADAS A ic 2, 440, 846 1. 64 254 2, 165 
New MétXloD s. nuit essa 2, 105, 785 1.37 260 1,789 
North Dakota sos causa IE eec tera RAS RAS 418, 005 1.50 198 486 
DIO PEE PNE 81, 932, 327 1.29 194 41, 936 
A soninn erida TP 221, 031 2. 43 258 235 
Pénusylv&nia AAA e voies E eke ax re Rea 121, 752, 759 1.18 235 129, 265 
Tennesi iii ads 5, 979, 830 1.25 227 9, 961 
TOXINA A AA 1, 605, 383 1.62 242 2, 380 
Utah o oon ERE DN dr T EeREME ERR D E TE 2, 026, 038 1.20 248 1, 925 
Virginla A RR 3, 302, 149 . 96 267 5, 608 
Washington visor — 5, 380, 679 1.69 285 4,768 
West Virginia nies a dies 84, 297,019 1.17 210 41, 654 
Wyoming 20: id 5, 731,281 1. 24 252 4, 993 
Total bituminous ............................. eee. 351, 687, 933 1. 24 226 415, 777 
Pennsylvania anthracite ............oooooooooonomomon.. 152, 036, 448 2.04 206 150, 483 
Grand totale sr 503, 724, 381 1,41 220 566, 260 
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In the following tables are shown the quantity and value of the coal 
produced in the United States during the last five years, with the 
increases and decreases in 1903 as compared with 1902: 


Quantity and value of coal produced in the United States, 1899-1908. 


1899. 1900. 1901. 
State or Territory. — 
Quantity. Value. Quantity. Value. Quantity. Value. 
Short tons. Short tons Short tons 
Alabama............--.- 7,593,416 | $8,256,462 | 8,394,275 | $9,793,785 | 9,099,052 | $10,000, 892 
Arkansas ............--. 843, 554 989,383 | 1,447,945 | 1,653,618 | 1,816,136 | 2,068,618 
California and Alaska .. 162,172 447, 436 172, 908 540, 081 162, 879 409, 706 
Colorado................ 4,776,224 | 5,363,667 | 5,244,364 | 5,858,036 | 5,700,015 | 6,441,892 
Georgia and North 
Carolina .............. 260, 007 268, 309 333, 291 393, 469 354, 825 426, 685 
Id&ho. ts 20 100 10 DO: TRES | sees it 
Illinois.................. 24,439,019 | 20,744,553 | 25,767,981 | 26,927,185 | 27,331,652 | 28, 163,937 
Indiana................. 6,006,523 | 5,285,018 | 6,484,086 | 6,687,137 | 6,918,225 | 7,017,148 
Indian Territory........ 1,537,427 | 2,199,785 | 1,922,298 | 2,788,124 | 2,421,781 | 83,915,268 
IOWR c eo eeniciee EE 5,177,479 | 6,397,338 | 5,202,939 | 7,155,341 | 5,617,499 | 7,822,806 
KA MEM 3,852,267 | 4,478,112 | 4,467,870 | 5,454,691 | 4,900,628 | 5,991,599 
Kentucky............... 4,607,255 | 3,618,222 | 5,328,964 | 4,881,577 | 5,469,986 | 5,213,076 
Maryland ............... 4,807,896 | 3,667,056 | 4,024,688 | 3,927,381 | 5,113,127 | 5,046,491 
Michigan ..............- 624, 708 870, 152 849,475 | 1,259,683 | 1,241,241 | 1,758,064 
Missouri ................ 3,025,814 | 3,591,946 | 3,640,103 | 4,280,328 | 3,802,088 | 4,707,164 
Montana................ 1,496,451 | 2,347,757 | 1,661,775 | 2,713,707 | 1,396,081 | 2,009,816 
New Mexico ............ 1,050,714 | 1,461,865 | 1,299,299 | 1,776,170 | 1,086,546 | 1,546,652 
North Dakota........... 98, 809 117,500 129, 883 158, 348 166, 601 214, 161 
OHIO eee oed do 16,500,270 | 14,361,903 | 18,988,150 | 19,292,246 | 20,913,807 | 20,928,158 
OTERO c oscs oda tens 86, 888 260, 917 58, 864 220, 001 69, 011 ` 173,646 
Pennsylvania: | 
Anthracite. ......... 60,418,005 | 88,142,130 | 57,367,915 | 85,757,851 | 67,471,667 | 112,504, 020 
Bituminous......... 74,150,175 | 56,247,791 | 79,842,826 | 77,438,545 | 82,806,946 | 81,397, 586 
Tennessee .............. 3,330,659 | 2,940,644 | 3,509,562 | 4,003,082 | 8,633,290 | 4,067, 389 
TOXAS A 883,832 | 1,334,895 968,373 | 1,581,914 | 1,107,953 | 1,907,024 
Utah..................-. 786, 049 997,271 | 1,147,027 | 1,447,750 | 1,322,614 | 1,666,082 
Virginia ................ 2,105,791 | 1,304,241 | 2,398,754 | 2,123,222 | 2,725,873 | 2,358, 989 
Washington ............ 2,029,881 | 3,603,989 | 2,474,093 | 4,700,068 | 2,578,217 | 4,271,076 
West Virginia........... 19, 262,995 | 12,053,268 | 22,647,207 | 18,416,871 | 24,068,402 | 20,848, 184 
Wyoming ............... 3,837,392 | 4,742,525 | 4,014,602 | 5,457,953 | 4,485,374 | 6,060, 462 
Total.............. 253, 741, 192 | 256,094, 234 | 269,684,027 | 306, 688, 164 | 293, 299, 816 | 318, 926, 069 
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Quantily and value of coal produced in the United States, 1899-1903—Continued. 


1902. 1903. Increase, 1903. Os 
State or Territory: -=r a ===> == 
Quantity.| Value. |Quantity.| Value. ¡Quantity.| Value. Sine Value 
i Short tona. Short on Shorttons. 
Alabama ........... 10, 354, 570 $12, 419, 666) 11, 654, 324 814, 246, 798 1, 299, 754| 81, 827, 132 12.6 14.7 
Arkansas........... 1,943,932 2,539,214, 2,229,172 3,360, 831 285, 240 821,617 14.7 82.4 
California and Alas- : | 
in v ouk 87,196 213, 398 105, 420 301, 318 18, 224 27, 920 20.9 10. 2 
Colorado ........... | 7,401,343) 8,397,812| 7, 423, 602 9, 150,9 " 22, 259 753, 131 .3 9.0 
Georgia and North 
Carolina.......... 437, 083 623, 518 434, 260 546, 759 a 2, 823 a 76,759 a.6 | al2,3 
Idaho... e 6 2, 020 5, 180 4, 2501 13, 250 2,220 8, Yun 109. 3 155. 8 
Illinois ............. 32, 939, 373, 33, 945, 910, 36, 957, 104| 43, 196, 809, 4,617,731} 9,250, 899 12.2 27.3 
Indiana ............ 9, 446, 424, 10, 399, 660 10, 794, 692) 13, 244,817) 1, 348, 268) 2, 515, 157; 14.3 27.4 
Indian Territory ...! 2,820,666] 4,265, 106 8,517,388 6,356,463, 696,722) 2,121, 357 24.7 | 49.7 
lowa cose ruv es 5, 904,766| 8,660,257, 6,419,811; 10,563,910,  515,015| 1,903,623 8.7 22.0 
Kansas ............. | 5, 266, 065) 6,862,787| 5,839, 226. 8,871, va 573,911, 2,009, 166 10,9 29.3 
Kentucky .........., 6,766,984] 6,666, 967; 7,038,032 7,979,342, 771,048) 1,312,375 11.4 19.7 
Maryland .......... 5, 271,609! 5,579,869: 4, 846, 165 7,189, 784; a 425,414! 1, 609, "m «8,0? 29.0 
Michigan........... 961,718| 1,653,192: 1,367,619 2,707,597 402, 901 1,054,535 41.8 63.8 
Missouri............ 38, 890, 154| 5,374, 642 4,238, 586) 6,834, 297 348,432 1,459, 655 9.0 27.2 
Montana ........... 1, 560, 823) 2,443,117! 1,484, 810| 2,440,516; a 72,013 ad, Gol! a4.6 a.l 
New Mexico........ 1,048, 763, 1,500, 230 1,^41,781| 2,105,785; 493,018 605, 555, 47.0 40.4 
North Dakota ...... 226, 511 325, 967 278, 045 418,005 52, 134 92, 02. 23.0 28.2 
OIG zo is 23,519, 894! 26, 953, 789. 24, 838, 103; 31, 932, 327) 1,318,209 4,978, 538 5.6 18.5 
Oregon ....c ewes 65, 648 160, 075 91, 144 221, 031 25, 496 60, 956, 35.8 38. 1 
Pennsylvania: 
Anthracite ..... | 41,373,595. 76,173,586 74,607,068 152, 036, 448 33, 233, 473, 75,562, 802; — 80.3| 99.6 
Bituminous ....| 98,574, 367/106, 032, 460 103, 117, 178 121, 752,759 4, 542, 811) 15, 720, 299 4. 6 14.8 
Tennessee .......... 4,382,968) 5,399,721 4,795,004| 5,979,830, 415,036 550, 109 9. 5 10.7 
TEXAS cab 901,912) 1,477,245 926,759 1,505,343] 24,847 98,1384) 2.8 1.9 
¡A 1,574,521] 1,797,454 1,681,409 2,026,038) 106, 885 228, ond 6.8 12.1 
Virginia............ 3,182, 993| 2,513,595 3,451,307| 3,302,149| 268,314] 755,54 84] 29.8 
Washington ........ 2,681,214| 4,572,295, 3,193,273| 6,380,679 512,059, 808,884] 19.1 | 17.7 
West Virginia ...... 24,570,826 24,748,658 29, 337, 241] 34,297,019, 4,766,415, 9,518,361| 19.3] 38.6 
Wyoming .......... 4,429,491] 5,236,339, 4,635,293| 5,731, 281 205, 802 494, 942 4.6 9.5 
Total ......... 301, 590, as M 416,503, 724, 381/55, 765, a 692, 2 18.5 37.2 


DE. 


| 


a Decrease, 


In the following table is presented a statement of the annual pro- 


duction of anthracite and bituminous coal from 1880 to the close of 
1903, a period of twenty-four years. It is interesting to note, in this 
table, the comparatively rapid growth of the bituminous or soft coal 
production beside that of anthracite. It is seen that while the produc- 
tion of anthracite has increased from 25,580,189 long tons in 1880 to 
66,613,454 long tons in 1903, a gain of 41,033,265 long tons, or 160 
per cent, the bituminous production has grown from 47,508,133 short 
tons in 1880 to 282,749,348 tons in 1903, an increase of 245,241,215 short 
tons, or a little over 495 per cent. Notwithstanding the abnormally 
large production of 1903, it docs not appear that the anthracite pro- 
duction will exhibit any pronounced increase in the future. The con- 
ditions under which the mines are operated and the increasing cost of 
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labor are making the use of anthracite slowly but surely more and 
more of a luxury. As prices have necessarily advanced, and as any 
permanent decline in price is not anticipated to occur, the use of other 
fuels as a substitute for anthracite coal will naturally increase. At 
one time an important factor in blast furnace use and other manufac- 
turing industries, the use of anthracite coal for such purposes has now 
almost entirely ceased. The preparation of what are known as the 
domestic sizes—that is, egg, stove, and chestnut— results in the produc- 
tion of a greater proportion of the small or undesirable sizes, which 
are usually sold at less than the cost of production. The profits must 
therefore all be obtained from the prepared domestic sizes, and no 
encouragement can be offered to the consumers of anthracite that their 
fuel bills in the future will be decreased. A policy of the anthracite 
operators, adopted during recent years, of making an allowance of 50 
cents per ton from circular prices for eoal purchased in April of each 
year, with an advance of 10 cents per ton for each succeeding month 
until the schedule price is reached in September, has had a better 
influence in steadying the anthracite trade thun almost any other action 
taken in the past. It encourages the storage of coal in the cellars of 
consumers and causes the mines to be operated more regularly and 
gives more steady employment to employees throughout the year. 


Annual production of coal in the United States, 1880-1003. 


Pennsylvania anthracite, Bituminous coal. 
Year. EIU MITT AA 
Quantity. Value. Quantity. Value. 
Long tons. Short tons. Long tona. Short tona. 
1880........... 25, 580, 189 28,649,811 | $42, 196, 678 42, 417, 976 47, 508, 133 $58, 443,718 
| 5.) NE 28, 500, 016 31, 920, 015 64, 125, 036 48, 179, 475 53, 961, 012 60, 224, 314 
1889. ds 31, 358, 264 35, 121, 256 70, 556, 094 60, 861, 190 68, 164, 533 76, 076, 487 
18S AAA 34, 336, 469 38, 456, 845 77, 257, 055 68, 531, 500 76,755, 280 82, 237, 800 
I884 coole owas 83, 175, 756 37, 156, 847 66, 351, 512 73, 730, 539 82, 575, 201 71, 417, 066 
LRRD AA 34, 228, 548 38, 335, 974 76, 671, 948 65, 021, 269 72, 823, 821 82, 347, 618 
1886... scc v due 34, 853, 077 39, 035, 446 76, 119, 120 66, 646, 917 74, 644, 581 75, 481, 056 
IBST ros UNDE 37, 578, 747 42, 088, 197 84,552, 181 79,073, 227 88, 562, 014 98,004,636 
I88N AA 41, 624, 611 46, 619, 564 89, 020, 483 91,107,002 | 102, 039, 843 101, 860, 529 
IBBO ous ue ee es, 40, 665, 152 45, 544, 970 65, 721, 578 85,432,717 ! — 95,684,643 91, 504, 745 
T8905 as 41, 489, 858 46, 468, 641 66, 383, 772 99,377,073 | 111,302, 322 110, 420, 801 
Ibis 45, 236, 992 50, 665, 431 73,944,735 | 105, 268,962 | 117,901, 237 117, 188, 400 
SU as 40,870, 450 2, 472, 504 82,442,000 ' 113, 264,792 | 126,850, 567 125, 124, 381 
AA 48, 195, ::06 53, 967, ^43 85,687,078 , 114, 629, 671 128, 385, 231 122, 751, 618 
hos E NE 46, 355, 144 51, 921, 121 78,488,063 | 106, 089, 647 | 118, 820, 405 107, 653, 501 
1895. ............. Al, 789, 122 57, 999, 337 82,019,272 | 120,641,244 | 135,118, 192 115, 779, 771 
PLU AA | 48,523, 287 54, 316, 081 81,748, 651 122, 893, 104 137, 610, 276 114,891, 515 
ry ger | 46,971,714 52,611, 680 79, 301, 954 131,801,856 | 147,617,519 119, 595, 224 
ILL EE | 47,003,076 | 58,382, 644 | 75,414,537 | 148,744,306 | 166, 593, 623 132, 608, 713 
1890: ecco e eR 53, 914, 647 60, 418, 005 8S, 142,130 | 172,609,988 | 193, 323, 187 167, 952, 104 
¡EIA 51, 221,353 57,367,915! 85,757,851 | 189,567,957 | 212,316, 112 220, 930, 313 
1901 A m 60, 212, 560 67,471,667 : 112,501,020 | 201,632,276 | 225,828, 149 236, 422, 049 
1902..............| 36,910, 710 41,373,595 76,173,585 | 232,336,468 | 260, 216, 844 290, 858, 483 
js — 66, 613, 454 | 74,607,068 , 152,030,448 | 252,454,775 | 282,719,348 851, 687, 933 


I 
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Annual production of coal in the United States, 1880-1905—Continued. 
Total. 
Year a A 


: Quantity. 
MEE EL e ux LEA 
Long tons. Short tona 
AN 67, 998, 165 76, 157, 945 
e Go 76, 679, 491 85, 881, 030 
"M LS MED HUE 92,219,454 | 108, 285, 780 
mcn e NNI MMC ME 102,867,969 | 115, 212, 125 
veu LE MNA MM 106, 906, 295 119, 735, 051 
uc NM MAU 99,249,817 | 111, 159, 795 
an na HMM 101, 500, 024 113, 680, 027 
M M MTM AES 116, 651, 974 130, 650, 211 
O 132,731, 613 | 148, 659, 407 
O 126, 097, 869 141, 229, 613 
O 140, 866, 931 157, 770, 963 
OMe aun ee 150, 505, 954 168, 566, 669 
du c Mn MM 160, 115, 242 179, 329, 071 
t cuu qM iM ide 162, 814, 977 182, 352, 774 
NNNM MA 152, 447,791 170, 741, 526 
MT MN Odd 172, 426, 366 193, 117, 530 
SRM 171, 416, 390 191, 986, 357 
Md MN E 178, 776, 070 200, 229, 199 
QM MEN iy 0 196, 407, 382 219, 976, 267 
oda 226, 554, 635 253, 741, 192 
E O 240, 789, 310 269, 684, 027 
AS 261, 874, 836 293, 299, 816 
Qn M MH ee 269, 277,178 301, 590, 439 
Mien A ME 319, 068, 229 857, 356, 416 


time made by mine employees. 


Distribution of the coal product of the United States, 1889-1908. 


Loaded at Sold to local 

mines for trade and used 

shipment. by employees, 
NA 


118, 776, 701 8, 508, 699 | 
128, 365, 965 9, 009, 285 
137, 920, 346 8, 871, 882 
146, 372, 098 9, 704, 678 
152, 941, 890 9, 728, 815 
142, 883, 819 8, 764, 588 | 
158, 380, 289 9, 655, 505 
159, 176, 155 9, 502, 927 | 
165, 608, 626 9, 922, 276 
180, 960, 111 8, 927, 514 
208, 754, 746 9, 075, 756 
223, 782, 088 9, 077, 242 
245, 010, 812 9, 595, 308 
247, 642, 852 9, 781, 996 


Used at mines 
for steam and 


heat. 


Short tons. 


5, 382, 265 
5, 063, 953 
6, 056, 001 
6, 210, 767 
6, 712, 284 
6, 307, 296 
6, 677, 539 
7, 184, 832 
6, 941, 419 | 
7, 921, 289 
8, 662, 864 
9, 189, 746 
10, 379, 546 
9, 995, 861 


Value, 


$95, 640, 396 
124, 349, 380 
146, 632, 58] 
159, 494, 855 
143, 768, 578 
159, 019, 596 
154, 600, 176 
182, 498, 737 
190, 881, 012 
160, 226, 823 
176, 804, 573 
191, 133, 135 
207, 566, 381 
208, 438, 696 
186, 141, 564 
197, 799, 043 
196, 640, 166 
198, 897, 178 
208, 023, 250 
256, 094, 234 
306, 688, 164 
348, 926, 069 
367, 032, 069 
503, 724, 381 


| Made into 
coke, 


Short tons. 


13, 561, 848 
15, 331, 760 
15, 718, 440 
17, 041, 528 
12, 969, 785 
12, 836, 373 
18, 404, 197 
16, 122, 443 
17, 761, 878 
22, 167, 358 
27, 247, 826 
27, 634, 951 
28, 314, 150 
34, 169, 730 


299, 813, 428 11, 107, 917 12, 6:33, 658 33, 801, 418 
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Distribution of the coal product of the United States, 1889-1903—Continued. 


Average 


Average be Average 
Year. Total product. | Total value. | price per lara number of 
ton. active employees. 
Short tons. 

A A ade C 141, 229, 513 | $160, 226, 323 A — 
po M: Cp ME E 157,770,963 | 176, 804, 573 1.12 216 318, 204 
y A ETE E E EEE 168, 566, 669 191,133, 135 1.13 223 205, 803 
p 179,329,071 | 207,566, 381 1.16 212 341, 943 
A Sig ew Ree PR M 182, 352,774 | 208, 438, 696 1.14 201 363, 309 
o; —————— acess MM Bias | 170, 741,526 | 186, 141, 564 1.09 178 376, 206 
A ieee ees n eR VHC s aptis | 193,117,530 | 197,799, 043 1.02 195 382, 879 
1896....:. 5. eser ote rM e | 191,986,357 | 196, 640, 166 1. 02 185 386, 656 
TAREAS sabes 200, 229,199 | 198,897, 178 .99 179 397, 701 
INN URL RERO Ea ue dd pO C RS 219, 976,267 | 208, 023, 250 .95 190 401, 221 
ls E PT P HT 253, 741,192 | 256,094, 234 1.01 214 410, 635 
A ote OUO 269, 684,027 | 306, 688, 164 1.14 212 448, 681 
Wii a 293, 299,816 | 348, 926, 069 1.19 216 485, 544 
jp to 301, 590,439 | 367,032, 069 1.22 197 518, 197 


T S REN NOTER 357,356, 416 | 503,724, 381 1. 41 220 566, 250 


RANK OF COAL-PRODUCING STATES. 


In the following tables the coal-producing States are arranged 
according to the rank in 1902 and 1903, first in the amount of produc- 
tion, and then in the value of the product, with the amount and per- 
centage of both quantity and value contributed by each State. The 
first six States, so far as the amount of production is concerned, retain 
the same relative positions in 1903 as in 1902. Kentucky succeeds 
Colorado as seventh in rank, while Kansas has supplanted Maryland 
in tenth place. West Virginia, which for several years has outranked 
Ohio in the quantity of coal production, exceeded the value of Ohio’s 
production for the first time in 1903, and takes third place in this 
regard. The other ten leading States retain the same position in 1903 
as in 1902: 
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Rank of coal-producing States in 1902, uo e and value of product and percentage 
0 


ps 


0 00-10 on CO t9 


Production. 
State or Territory. | Quantity. 
Pennsylvania: Short tons. | 
| Anthracite ..... 41, 373, 595 
Bituminous ....| 98,574,367 
Illinois ............. 32, 939, 873 , 
West Virginia ...... 24, 570, 826 
OBÍO. 2 iso eie 23, 519, 894 
Alabama ........... 10, 354, 570 
Indiana ............ 9, 446, 424 
Colorado ........... 7, 401, $43 
Kentucky .......... 6, 766, 984 
IOWA cocco EfRI RES b, 904, 766 
Maryland .......... 5, 271, 609 
Kansas ............. 5, 266, 065 
Wyoming........... 4, 429, 491 
Tennessee .......... 4, 382, 968 
Missouri............ 8, 890, 154 
Virginia............ 8, 182, 993 
Indian Territory ...| 2,820, 666 
Washington ........ 2,681,214 
Arkansas........... 1, 943, 932 
Utah oue vU 1,574,521 
Montana ........... 1, 560, 823 
New Mexico........ 1,048, 763 
Michigan........... 964, 718 
Texas 2:12:21: 9 901,912 
Georgia and North 437, 083 
Carolina. 
North Dakota ...... 226, 611 
California and 87, 196 
Alaska. 
Oregon ............. 65, 648 
[da horca 2, 030 
Total ......... 301,590, 439 


Per 
cent of 
total 


produc- 


tion. 


13.7 
32.7 
10.9 
8.2 
7.8 
3.4 
3.1 
2.5 
2.2 
2.0 
1.8 
1.7 
1.5 
1.5 
1.3 
1.1 


© 


m Y) DO hm Q'O O wo 


100. 0 


Rank. 


ms 


« o Im OT CO NH 


mn 
e 


11 


Value. 
State or Territory. Value. 
| 
ennsylvania: 
Anthracite ..... $76, 173, 586 
Bituminous ....| 106, 032, 460 
Illinois ............. 83, 945, 910 
OO. 26, 953, 789 
West Virginia ...... 24,748, 658 
Alabama ........... 12, 419, 666 
Indiana ............ 10, 399, 660 
IOWB. id 8, 660, 287 
Colorado ........... 8, 397, 812 
Kansas ............. 6, 862, 787 
Kentucky .......... 6, 666, 967 
Maryland .......... 5,579, 869 
Tennessee .......... 5,399, 721 
Missouri ............ 5, 374, 612 
Wyoming........... 5, 236, 339 
Washington ........ 4, 572, 295 
Indian Territory ...| 4,265,106 
Virginia............ 2, 043, 095 
Arkansas........... 2,539,214 
Montana ........... 2, 443, 417 
Utah ep 1, 797, 454 
Michigan........... 1, 653, 192 
New Mexico........ 1, 500, 230 
TOXHS reestis 1, 477, 245 
Georgia and North 623, 518 
Carolina. 
North Dakota ...... 825, 967 
California and 273, 898 
Alaska. 
Oregon ............. 160, 075 
Idaho... Is 5,180 
Total ......... 367, 032, 069 


100.0 
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Rank of coal-producing States in 1908, yy rane and value of product and percentage 
of each. 


Production. 


Rank.| State or Territory. | Quantity. 


Á 


Pennsylvania: Short tons. 
1 | Anthracite ..... 71,607,068 
Bituminous ....| 103,117,178 
2 | Illinois ............. 86, 957, 104 
8 | West Virginia ...... 29, 837, 241 
4 1-Ohl9. socer ves 24, 838, 103 
5 | Alabama ........... 11, 654, 324 
6 | Indiana ............ 10, 794, 692 
7 | Kentucky .......... 7,538,032 
8 | Colorado ........... 7, 423, 602 
9 | Iowa ............... 6, 419, 811 
10 | Kansas ............. 5, 839, 976 
11 | Maryland .......... 4, 846, 165 
12 | Tennessee .......... 4,798, 004 
13 | Wyoming........... 4, 635, 293 
14 | Missouri ............ 4, 238, 586 
15 | Indian Territory ...| 3,517,388 
16 | Virginia ............ 8, 451, 307 
17 i Washington ........ 3, 193, 278 
18 Arkansas........... 2, 229, 172 
19 | Utah <5 cios 1, 681, 409 
20 | New Mexico........ 1, 541, 781 
21 | Montana ........... 1, 485, 810 
22 | Michigan........... 1,367, 619 
23 | Texas is 926, 759 
24 | Georgia and North 
Carolina.......... 434, 260 
25 | North Dakota ...... 278, 645 
26 | California and 
Alaska ........... 105, 420 
27 | Oregon ............. 91,144 
28 | Idaho .............. 4,250 
Total ......... 


357, 356, 416 | 100.0 


Value. 


Rank.| State or Territory. Value. 
Pennsylvania: 
1 Anthracite ..... $152, 036, 448 
Bituminous ....| 121, 752, 759 
2 | Illinois ............ 43, 196, 809 
3 | West Virginia ...... 34, 297, 019 
4 | Ohio................ 31, 932, 327 
5 | Alabama ........... 14, 246, 798 
6 | Indiana ............ 18, 244, 817 
7 | Iowa ..............- 10, 563, 910 
8 | Colorado ........... 9, 150, 943 
9 | Kansas ............. 8,871, 953 
10 | Kentucky .......... 7,979, 342 
11| Maryland........... 7,189, 784 
12 | Missouri............ 6,834,297 
18 | Indian Territory....| 6,386,468 
14 | Tennessee .......... 5, 979, 830 
15 | Wyoming .......... 5,731,281 
16 | Washington ........ 5, 380, 679 
17 | Arkansas........... 3, 360, 831 
18 | Virginía............ 8, 302, 149 
19 | Michigan........... 2, 707, 527 
20 | Montana ........... 2, 440, 846 
21 | New Mexico........ 2, 105, 785 
22 | Dial cas 2, 026, 038 
23 | TeX88...2e c se rout 1, 505, 883 
24 | Georgia and North 
Carolina .......... 546, 759 
25 | North Dakota....... 418, 005 
26 | California and 
Alaska............ 801, 318 
27 | Oregon ............. 221,081 
28 | Idaho .............. 13, 250 
Total ......... 508, 724, 881 


N 


100. 0 


KINDS OF COAL PRODUCED IN THE UNITED STATES. 


In the general discussion of the coal production of the United 
States only two divisions are considered, anthracite and bituminous, 
the latter product including the small anthracite output of Colo- 


rado and New Mexico. 


In the bituminous production, however, in 


addition to the small Rocky Mountain output of anthracite is also 
included the production of coals generally classed as semianthracite, 
semibituminous, cannel, block, splint, and lignite. In the following 
table the production of these various varieties of coal in 1902 and 
1903 is reported as prepared from the schedules returned to the Sur- 
vey. It should be stated, however, that this classification makes no 
claim to technical exactness. It has been compiled from the replies 
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of the producers to the inquiry “Kind of coal produced” on the 
schedules, and such replies are in some minor cases based on quite 
uncertain knowledge. In fact, the varieties of the different coals 
grade so imperceptibly from one to another that no exact separation 
is possible. It is believed, however, that in this classification the 
quantity of each kind of coal produced is approximately indicated. It 
is sufficiently correct for practical purposes, and shows that in addi- 
tion to the anthracite production of Pennsylvania there were 42,139 
short tons mined in Colorado and that 30,592 short tons were produced 
in New Mexico. Semianthracite coal was produced in Pennsylvania, 
Colorado, Tennessee, Indian Territory, Virginia, and Arkansas, the 
latter State being credited with nearly 80 per cent of the total. There 
were sixteen States in which semibituminous coal was produced, West 
Virginia leading, Pennsylvania second, and Maryland third. These 
three States contributed 90 per cent of this variety. Wyoming leads 
in the production of lignite, with Colorado second and New Mexico 
third. West Virginia is credited with nearly the entire product of 
splint coal, and Indiana with that of block. The production of cannel 
coal is largely limited to West Virginia and Kentucky, each producing 
about the same quantity, the total for the two States amounting to 80 
per cent of the total of this variety. 


Classification of the coal product of the United States in 1902, by States and Territories. 


Semibitumi- 


State or Territory. Bituminous. Anthracite. nous. Lignite. 
Short tons. Short tons. Short tons. Short tons. 
Pennsylvania .......................... | 94, 525, 584 41, 373, 595 4,017,878 | .............. 
A pO DPI 82, 716,677 (eiii 292 090-1 AAA 
West Virginia .......................... 18; 440; 226. |. e eae eR ESI 5,057,645 | .............. 
Ohlo idv dese eU eo MED 23.408, AA A rxsesi cedes 
Alabama ¿ao 10,354, 070 | esos ues ero MS [ono REESE E ue | xd aun sa eu wi. 
Indiana ii ois Sete UR Ara Pu D EE A tede ve eid ue] tee SR NO uc 
Colorado 1.2: dedi c sex eExERE EE CES 6, 073, 962 52,611 120, 347 1,100,051 
Kentucky oic eec a 6.692 863 | oosucaadudai axes exacta iva sae ocu n EE du EA 
VOWS uLoceueseU siue ue READ RICE us 018715 100: | ouo uivexee A eade uses nra 
Maryland vs is eos E ASRIXORAS 8,872,029 isrirai desa 1,399,086 | ...........--- 
CECI 5,253,885 AO 2, 149 10,031 
WYOMING sta ue aes es 1, 448,634 |................ 207,642 2,772,015 
'Iennessee oann. ce eee ccc cr 4.082.008 li 2c Lie ene A PO 
MISSOUT] i os oddix eux pe Sie due S; RAO. A O eh D dau edis doo 
Virginia ioo ibiolec y cO EPI Ore De Ee 2.498.988 |. Liceo esos tes 664,393 |........ esee. 
Indian Territory ....................... pAQUEI UT T a eee aa 
Washington dlrs 2; 090.203 AA 438,675 187, 336 
AIKHUÜSBB adds BLL, 070. iii 1232763 AA 
A O A 1,03; 499 o sa 1,0681 cess soc ence 
MONTADA sins tetra EVER YS 1,950, 8710. [oe so desse ee esae s aiai 9, 947 
New Mexico..................eeeeeeeee 837,389 41, 926 |. eee xs 170, 048 
Michigan.............. P EEE AA A see Wasewan sees 
guo £r Tr 696, 005 |............ ess [aeteocii ee Us 205, 907 
e A ur E T 414,083 A E PA 
North Dakota ..... O E A A baa EUER EE 226, 611 
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Classification of the coal product of the United States in 1902, by States and Territories— 


Continued. 
State or Territory. Bituminous. | Anthracite. ne Lignite. 
Short tons. Short tons. Short tons. Short tons 

California Levees eeu ebex eu yAS 2 920 b Lease vec A . 82,064 
UCOROI aS doo II cues Qc ain Mme Lt uL ACE ME 65, 648 
North Carolina ......................... 23:000. ese ceste Pa xa e dubai atenta | ait EE Rau 
AISSERSTS 2 hos eee A E E uc iub ent Mae O dori dut 2, 212 
A eR eO KD PS NA O uiua ER 

Total A e peras YEA MERE 238, 697, 631 | 41, 467, 532 12, 255, 342 4, 831, 770 

i 
State or Territory. Miu ee Block. Splint. Cannel. Total. 
" Short tons. | Short tons. | Short tons. | Short tons. | Short tons. 

PONS VAN 18 soos fui A besar dec» yel o mca x dteate 80, 905 139, 947, 962 
A O A A A E eR DE 32, 939, 373 
West Virginian A A cecus de 938, 254 a 134, 701 24, 570, 826 
O Ci ex t bteuido Sucre ner ERSPREME 18,080 |... eue 8, 007 23, 519, 894 
AS UATE: quesos bor van Rodas O PsC oak eii a cue pres EDEN 10, 354, 570 
Indiàña A A ee ns vsus ut b 1, 101, 544 1,000 80, 000 9, 446, 424 
Colorado is 64,372: NC A Scscereeeecs 7, 401, 343 
Ken tucan 8,804 |............ c 65, 317 6, 766, 984 
A A 18,000 1.2.2 ee 15, 000 5, 904, 766 
Maryland ................. "ME A AA Rn PRIN 5, 271, 609 
Kansasa A auo CRM E Ces ME IE ME A PINTOR 5, 266, 065 
Wyoming.......eseeeeene eene ren nae T2200) MURIS PENNE once 4,429, 491 
Tennessee ....ooomooomommmocmooo.. violis astm eu es f mU PD 4, 382, 968 
E Sess qam A QuEEQUH E E 150 | ocv rema 446 8, 890, 154 
VIRIL s oseas saiua neeaaeieo 20. 8l7 uses sacre se atte esent E EA 8, 182, 993 
Indian Territory ....................... OBS TS E A peus elc VR RE NE we 2, 820, 666 
Washington e. O un pax s uw Eie V LIS ERE ER EA eeose sese eo UEM RR 2, 681, 214 
Arkansas A tes ceed: AA A S i iranan iens 1, 943, 932 
Utah....... E AI A A. E oe cee mle en 1,574, 521 
A II A A o x QUI RR esas ads RUE E 1, 560, 823 
New MexiCO...ooooocoocccoocomoom.. E A A [A a uu owed 1, 048, 763 
Michigan o E RERLE«ISR Ve eee A A aes cued ole ate aioe 964, 718 
duo 07 Sede mmm li eeeeueis eee 901, 912 
GOOIBIB. cuu bisou a | mre Sheer ae a a [ui Vu EESEX Ce NERA S 414, 083 
North: Dakota cou coL I Sebi wes eee inde iesi] eseas: A [aedes sede Nes M 226,511 
AN A esce teste tede Scones Vr 84, 984 
Oregon. iua uie were kA ERA ETE UR wie sen Diedicle A pecu a dad vix bea aieo e 65, 648 
North Carolina ......... use aeu A A A ded ates QE SE 23, 000 
Alaska ............... VER dau m cc nm RESTE TH 2,212 
Idaho ......... AS er RD T en n CREE 2, 030 

Total — MÀ 1,973,006 | 1,146,528 | 939,254 | 279,876 | — 301,590, 439 


a Includes 124,701 tons of semicannel coal. 
b Includes 27,482 tons of semiblock coal. 
c Includes 1,600 tons of semicannel coal. 
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Classification of the coal product of the United States in 1908, by States and Territories. 


State or Territory. Bituminous. Anthracite. cee Lignite. 
Short tons. Short tons. Short tons. Short tons. 

Pennsylvania ........oooooomooooomooooo. 99, 734, 819 74, 607, 068 3,332,564 | ............ ma 
IDO AS 36, 855, 262 |. 00 eee ere nn 94,746 | Sass versus 
West Virginia .........o.oooooooooom.o.. 22,321, 486 lr 4,532,454 | .............. 
ONIS S A bibe ndis 24, 800,084. usui O e er rEFA e ous 
Alabama sus ewes ye eus ERR ENSE 11,600, 436 |............. — 53, 888 |... a eus 
IndIRIB 2o bk ex vpn EE ROMs a RR mw 9,569, 953 |..........--- ee 9.794 | cies suoi xw Ede 
Kentucky cian 1:000, A Pax CE Race aat | dotem aano es má 
Colorado ae 5, 931, 394 42, 139 298, 153 1,107,513 
TG WA, oss cue xai eese RV va ar ant a ici E IA DEC rd pU ———— A dá 
KIDS vostra 5,809,828 |...........----. 4,281 1,017 
Maryland Score vero qx Dae Vea ues 2,982,533 |..........-..--- 1,863,632 | ............. ^ 
Tennessee ................. TU $,1749/08T PEE s eassu A a ENS RE E 
WOMENS 1.201. AAA 261, 058 3, 116, 318 
MiISSOUM staan eva wr soe x E wate S RS EA A eee We AREE ETE 
Indian Territory sais sia c es 9,241:208. voee tus A ieee cuve dd. 
béo A pis esnie peek 2,657,709 | usse s EP vasa 764,055 | ........ eee 
Washington ........0...0. cee cence eens 2:000: OAS as 7,107 458, 921 
Arkansas ........... QUE SNP UE RE DA URS 853,972 |. Leser amr eons 27,204 3, 000 
UA tue ceux A See dene Pes 1,680,681 |................ TOR. A 
New MeX1CO ii soc s cee otto 940, 067 30, 592 1, 760 569, 362 
MONTAÑA ds 1,150,285 lr An 7,876 
Michigan........ ii EE 1,331,570 [cra il E lees wae Sosse 
DON a 659, 1M. A ees A res 267, 605 
Georgiliqi ce e e cse RATER eie A sme [n Vorabepea EE ete eua e 
North Dakota ...................... eee AA rts 250, 330 
California xcvi vx ui X VIC Ras 15000 laa 2, 600 101,073 
OTOMANOS 560 a 90, 584 
North Carolin&......................... | 17,3909 5 ovens asxER cadets eaae uso ep ues ka RE ERE RE 
IRANO ver ecaesuna ues: woke rry v rS a a E E oeeeless E 3,750 
E A E A | A A A 47 

Total A at ET EITIZEP ex ERE 259, 622, 417 74,679, 799 11, 254, 584 5, 977, 396 


a Includes 50,791 tons of semilignite coal. 
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Classification of the coal product of the United States in 1903, by States and Territories— 


Continued. 


State or Terrritory. 


Splint. Cannel. 


———— rm te | —— 


Pennsylvania ...............- cce eee eene 48.641 A A 
AA A IS 


1,154 


8, 979 26,040 |............ 
AAA A A EA 51,179,045 |............ 
Kentucky... s Sc hv os A Earn EE ne 35, 032 
Colorado .....ss vera sen vomra Rr Ern 


———— |.——————— |———— | ——— — ———— 


1,762,095 | 1,349,754 | 2,378,278 332, 094 


a Includes 122,049 tons of semicannel coal. 
b Includes 177,357 tons of semiblock coal. 
o Includes 19,390 tons of semicannel coal. 


Total. 


Short tuns. 
177, 724, 246 


36, 957, 104 
29, 337, 241 
24, 838, 103 
11, 654, 324 
10, 794, 692 
7,938, 032 
7, 423, 602 
6, 419, 811 
b, 839, 976 
4, 846, 165 
4, 798, 004 
4, 635, 298 
4, 238, 586 
8,517, 388 
8, 451, 307 
8, 193, 278 
2, 229, 172 
1, 681, 409 
1, 541, 781 
1, 488, 810 
1, 367, 619 


357, 356, 416 
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LABOR STATISTICS. 


The following tables show the number of men employed and the 
average number of days made by each for the last five years, by States, 
and the total number of men employed in the anthracite and bitumi- 
nous coal mines of the United States, with the average working time 
since 1890: 


Statistics of labor employed in coal mines of the United States, 1899-1903, by States, 


1899. 1900. ! 1901. 

State or Territory. Number Average | Number | Average ‘Number Average 
of days number | of days number of days |. number 
active. employed., active, employed. active. | employed, 

Alaba8Inüc.ceceeeseenesasat eue nad 238 13, 481 257 13, 967 | 236 17,370 
AFEHUÜSHH. eden suua she mata ew 156 2,31% 219 2, RUO 223 3,144 
Calor as uoo heaved ones a 287 369 309 378 259 428 
A seas 246 7, 166 264 7,459 | 253 8, 870 
GROTTO: aii b 291 637 b262 681 629] 791 
TORN 222.2 3 eid ats aenteeeeeteses enne d sd | EE E Sus cvelau care mcos ee PX NAE 
IHIHOlS: 25 as 225 36, 756 226 39, 101 220 41,880 
TAN A ad 218 | 9,712 199 11,720 194 12, 968 
Indian Territory................... 212 | 4, 084 228 4,525 208 6,706 
IOWH cover A RRA 229 10, 971 225 11, 608 218 12, 653 
A A orks ispanai 26 $8, 000 232 8, 459 224 9, 928 
OA A 224 7,461 227 9, 650 213 10, 307 
Murla isa 275 4,621 203 5,319 262 5,333 
Mich IBM csoroer eure Rose Rer er ts 232 1,291 261 1, 709 247 2, 276 
Missouri ............... Bee eS 212 7,136 214 8,180 223 9,871 
MONTANA re hele esas 238 2,378 252 2,376 231 2,158 
New Mexico ................ ee eee 257 1, 750 261 2,037 224 2, 478 
North Dakota...................... 154 210 142 326 198 280 
Mn me ater ye: 6 eee 2 26, 038 215 27,628 198 32,111 
OTERON cir ada 238 124 273 141 228 187 
Pennsylvania bituminous ......... 245 82,512 242 9, 692 230 101, 904 
Tennessee.............-. eec ree 2 6, 949 242 7,640 228 9, 046 
DO sd ecetcudsctewswewd 256 2,410 246 2,844 264 3,051 
DOU otic ee vs lesa e zukE ESPERTO TE 265 743 246 1,308 259 1,712 
WITRINIG. na 252 1, 960 239 3, 631 279 4,152 
Washington............. ecce e eee 259 3, 330 289 3,670 216 4, H5 
West Virginit........... ecce ree 242 23, 625 231 29, 163 219 30, 935 
WIDE inca ies 261 4,697 266 5, 332 218 5,151 

TOU Lo a diio o En a Rede olo 234 271, 027 234 3041, 350 225 340, 235 
Pennsylvania anthracite .......... 173 139, 608 166 144, 206 196 145, 309 

Grand total .................. 214 410, 635 212 448, 581 216 485, 544 


a Ineludes Alaska, 


bIneludes North Carolina. 
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Statistics of labor employed in coal mines of the United States, 1899-1903—Continued. 


1902. 1903. 
State or Territory. Number | Average | Number| Average 


of days | number | of days | number 
active. | employed.| active. | employed. 


Al DAB A a v ncsu igi P d dere 256 16, 439 228 21, 438 
ALA PRO 188 3, 595 223 4,157 
CADTOPDIB ari a 302 a217 a301 a208 
COMOTHOG AAA eu ERI dE 261 8, 956 245 9, 229 
A A CEEEE b312 b795 b 296 b 730 
AO rd dde 74 20 197 32 
TUNIS A A Lt Ln oe eet 226 47,411 228 50, 596 
OTR rs eae et Vae 205 15, 457 197 17,017 
Indian Territory ssl paa 232 5, 574 247 7,704 
Wi io Site des d epe Qui ent 227 12, 434 226 14, 162 
A A tices: bee Rieer aces e eres see eee 220 9, 161 215 10, 924 
A II A IA O 209 13, 727 207 14, 354 
Maley IAN wo. cose eed EM x Dd UE tia 242 5, N27 219 5, 859 
MICHI QAM Seaxs db a ARN ELS 171 2, 944 222 2,768 . 
MISOÜTi MM E — 202 9, 742 215 9, 544 
MODIBU eus eee su Ss 270 1, 938 254 2,155 
NOW MEXICO A esed ewe 217 1, 849 260 1,789 
Nort: Dak Ota 0 AA AT 213 402 198 486 
Ohio ue eared caesar ona eee seh abusu a ERE ees 200 38, 965 191 41, 936 
OTERO: a 234 265 258 235 
Pennsylvania bituminous ....................lceeee eene 248 112, 630 235 129, 265 
Tennessee 5 ASA aequa uae estis us EP 230 8, 750 227 9, 961 
TOROS O O e qs a 267 2, 369 242 2, 380 
US cos Sas ee te eei E A ae ED DILIGEN CL EIE 259 1, 826 248 1,925 
A A —— ——— — P 293 3, 912 267 5, 608 
W GSHIN RON a dl ib 275 4, 404 285 4,768 
West Virijas usina 205 35, 500 210 41,554 
WYOMING 4 21 Le E Re DUREE PRÉ NU ido TEE TE S a 248 5, 250 252 4, 993 
TOt de Meese uU END Sido sce a ws 230 | 370, 059 225 415,777 
Pennsylvania anthracite. ................ ccc ccce eee eor | 116 . 148, 141 206 150, 483 
Grand total ............ TE ONUS | 197, 505200 | — 220| 566,260 
aIncludes Alaska. b Includes North Carolina. 


By the terms of the award of the Anthracite Coal Strike Commis- 
sion the anthracite coal mines of Pennsylvania were placed upon a 
9-hour basis for all company men or those working by the day, with 
the exception of hoisting engineers, other engineers, and pump men, 
who were allotted 8 hours for a day's work. The returns from the 
bituminous coal producing States in 1903 show that in the majority of 
cases 9 hours constitutes the average day's work. There were 14 
bituminous coal producing States in which 9 hours was reported as 
the average day. These were: Alabama, California, Colorado, Idaho, 
Kansas, Kentucky, New Mexico, Oregon, Pennsylvania, Tennessee, 
Texas, Utah, Washington, and West Virginia. There were 9 States 
in which 8 hours was reported as the average working time. These 
States were: Arkansas, Illinois, Indiana, Indian Territory, Iowa, 
Michigan, Missouri, Montana, and Ohio. "The 10-hour days prevailed 
in 6 States, viz: Georgia, Maryland, North Carolina, North Dakota, 
Virginia, and Wyoming. 
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Statistics of labor employed in coal mines of the United States, 1890-1908, by years. 


Pennsylvania | Bituminous. 

Year. Number | Average | Number | Average 

of days | number of days number 
active. |employed.| active. | employed. 
O A ERR EA M MR 200 126, 000 226 192, 204 
j| Per REDE 203 126, 350 223 205, 803 
O e pasan qu pui uot dn dis LCS 198 129, 050 219 212, 893 
MOOS cies orks M UR ote ele da EA ELI LEES 197 132, 944 204 230, 365 
A A in 190 131, 603 171 244, 603 
O adas 196 142, 917 194 239, 962 
1806,15 Len eet eae ray ae ote Ee Reda neve ees 174 148, 991 192 244, 171 
A A A E m us es 150 149, 884 196 247, 817 
A A cue eee womens ieee 152 145, 504 211 255, 717 
joo ——— o ——— ———— HÀ PN 178 139, 608 234 271,027 
O wade bU RO MR eee 166 144, 206 234 304, 375 
p UMP "T 196 145, 309 225 340, 235 
1900: ides A IRE XE REN CENE TU MA UOS ERE aes 116 148, 141 230 870, 056 


jpro——ÓÁ————— —— — € 206 150, 483 225 415,777 


From the statistics contained in the preceding tables, and the totals of 
production in the earlier pages of this report, the following statement 
showing the average annual and daily tonnage per man since 1890 has 
been compiled. This table shows that in 1890 the average annual pro- 
duction per man employed in the anthracite region was 369 short tons. 
The average tonnage per man per day was 1.85 tons. In the bitumin- 
ous and lignite regions the average production per man for the year 
was 579 short tons, and 2.56 short tons per man per day. In 1903 the 
average production per man in the anthracite region was 496 tons for 
the year and 2.41 short tons per day, while the bituminous production 
shows an average of 680 tons per man for the year, and 3.02 short tons 
per day. This table is further interesting in showing that, whereas 
since 1897 the average tonnage per man per day in the anthracite 
region has varied between 2.34 and 2.50, from 1890 to 1896, inclusive, 
the average daily tonnage per man was between 1.85 and 2.10. The 
average tonnage per man per year during the later period has not 
shown any increase over the earlier period. In the bituminous pro- 
duction on the other hand the statistics show an increase both in daily 
and annual production per man in the latter half of the period as com- 
pared with the earlier half. 
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Production of coal according to number of persons employed, 1890-1908. 


Anthracite. Bituminous. 
Year. Men em-| Days iun rhe dg Men em- | Days REC PA pede 
ployed. | worked. | per man | per man | ployed. worked. | per man | per man 

per day. | per year. per day. | per year. 
S90 ore e vn 126, 000 200 1.85 369 | 192,204 226 2.56 579 
1891. is 126, 350 203 1. 98 401 | 205, 803 223 2.57 573 
A eh ee 129, 050 198 2.06 407 | 212,893 . 219 2.72 596 
jos mE 132, 944 197 2. 06 406 | 230,365 204 2.73 557 
po. NCMO 131, 603 190 2.08 395 | 244,603 171 2.81 486 
E T 142, 917 196 2.07 406 | 239,962 194 2. 90 563 
e eee PEE UN 148, 991 174 2.10 865 | 244,171 192 2.94 664 
1 AAPP 149, 884 150 2.34 851 | 247,817 196 3.04 596 
TOO ii 145, 504 152 2.41 367 | 255,717 211 3.09 651 
pro cr 139, 608 173 2.50 433 | 271,027 234 3.05 713 
1900: ia 144, 206 166 2.40 398 | 304,375 234 2. 98 697 
e Pm 145, 309 196 2.37 464 | 340, 235 225 2.94 664 
1900. ooo rs wo didus 148, 141 116 2. 40 279 | 370,056 230 8. 06 708 
1908 A 150, 483 206 2.41 496 | 415,777 225 3, 02 680 


While there are a few exceptions to the rule, it generally appears 
that there has been an increased production, both per day and per 
year, for eath man employed where there has been an increase in the 
machine-mined tonnage. In Colorado, for instance, on account of 
labor troubles the total tonnage per man for the year decreased from 
826 tons in 1902 to 804.4 tons in 1903. The daily tonnage per man 
increased from 3.16 tons to 3.28 tons, and the quantity produced 
increased from 857,279 tons to 1,270,221 tons, and the percentage of 
machine-mined tonnage increased from 11.58 to 17.11. In Indiana 
the yearly tonnage per man increased from 611.1 tons to 634.3 tons. 
The daily tonnage per man increased from 2.98 to 3.22 tons, and the 
machine-mined output increased from 2,421,342 short tons to 3,334,961 
short tons. The percentage of the machine-mined product to the total 
increased from 25.63 to 30.9. In the Indian Territory, on the other 
hand, there was a decrease from 506 tons to 457 tons in the yearly 
tonnage per man, and from 2.18 to 1.85 tons in the average daily out- 
put; while the machine-mined production declined from 119,195 tons 
to 73,304 tons, and the percentage of machine-mined production to 
the total fell off from 4.23 to 2.08. Similar decreases were shown in 
the yearly and daily tonnage per man in lowa and Kansas, while the 
machine-mined production and the percentage of machine-mined coal 
to the total production also decreased. An exception is noted in Ken- 
tucky, where the average tonnage per year per man increased from 
493 tons to 525.2 tons, and the duily tonnage per man from 2.35 to 
2.54 tons, while the tonnage mined by machines decreased from 
3,091,626 short tons to 92,843,805 short tons, the percentage of 
machine-mined product to the total being 45.69 in 1902 and 37.73 in 
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1903. In Michigan the total production per man for the year 
increased, while the daily production decreased, the machine-mined 
production falling off from 196,248 short tons in 1902 to 180,943 tons 
in 1903. Missouri's production shows an increase in the average 
daily production per man, in the tonnage obtained by the use of 
machines and the percentage of machine-mined product to the total. 
Montana, on the contrary, with a slightly increased machine-mined 
tonnage, shows a falling off in both the yearly and daily tonnage per 
man. Ohio, because of a decrease in the average working time made 
during the year, shows a falling off in the average production per 
man per year, but an increase in the average production per man 
per day. The machine-mined tonnage of this State increased nearly 
2,000,000 tons in 1903 over 1902, and the percentage of machine- 
mined product to the total increased from 51.42 to 56.39. Pennsyl- 
vania's machine-mined production also increased about 2,000,000 tons, 
but both the daily and yearly production per man decreased. In West 
Virginia there was a marked increase in the output of machine-mined 
coal and in the average yearly production per man, but a slight falling 
off in the productive efficiency per man per day. A most striking 
exception to the general rule was in the production of Alabama, where 
the machine-mined tonnage nearly doubled, while the average tonnage 
per man per year fell off from 630 tons in 1902 to 543 tons in 1903, 
and the daily production per man decreased from 2.46 to 2.38 tons. 
This apparent inconsistency was, without doubt, due to the labor 
troubles which affected the mining industry in that State during the 
early part of the year. 

In the following table is presented a statement of the average yearly 
and daily production per man employed in each State during 1902 and 
1903, together with the total tonnage mined by the use of machines in 
each State and the percentage of machine-mined tonnage to the total 
production. 


Average production per man compared with production by machines in 1002 and 1908 by 


States. 
[Short tons.] 
Average tonnage. Production by machines, 
Per cent of ma- 
: " Total tonnage by i n 
State. Per year. Perday. machines: chine coal to 
total. 
1902. | 1903. | 1902. | 1903. 1902. 1903. 1902. | 1903. 
Alabama .....oooooonooomo... 630 543. 6 2.46 2. 38 300, 670 577,317 2. 90 4. 95 
Arkaunsas...........-. cerne 0540. 7 536.2 2, 88 2.40 8 USD. A 46 iras 
Colorado -..ocoonococoncnnos SOS | som14| 3.16] 3.28| 857,279 | 1,270,221 | 11.58| 17.11 
A CA a. Edi eet 695 731 3.08 3.21 7,112, 039 7,381,027 21.59 19, 97 
Indiana A 611.1 634.3 2.98 3.22 2,421, 342 3,334, 961 25. 63 30. 90 
Indian Territory............ 506 157 2.18 1.85 119,195 73, 304 4.23 2. 08 
AA cas bse eases 475 453.3 2.09 2 110, 489 65, 055 1.87 .86 


LA A 556.6 | 534.6 2.53 2. 49 48, 000 9, 876 91 .17 
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Average production per man compared with production by machines in 1902 and 1908 by 


ates—Continued. 
Average tonnage. | Production by machines. 
Ste Per ; Total tonnage by _| Pet cent of ma- 
: year. Per day. machines chine coal to 
: total. 
1902 1903 1902. | 1903. | 1902 1903 1902 1903 

Kentucky .................. 493 525. 2 2.35 2.54 | 3,091,626 ¡ 2,843,805 | 45,69 37.73 

Maryland .................. 904.6 | 827.1 3. 74 3.78 252,753 401, 144 4.28 8. 28 

Michigan................... 411.6 | 494.1 2. 40 2.23 196, 248 180,943 | 20.34 13. 23 

Missouri oca adicta 39.5 | 444.1 1.98 2.07 223, 969 811,602 5. 76 7.35 

Montana ................... 805 691 2. 98 2.72 691, 669 693,504 | 44.31 46. 58 

New Mexico................ 567 862 2.61 3.31 71, 744 105, 000 6. 84 9. 40 

North Dakota ...... ....... 563.5 | 573.3 2. 66 2.90 89, 838 115,222 | 39.66 41.35 

NAAA ecSeudbcswennte 604 592 3.02 3.05 | 12,094,641 | 14,007,326 | 61.42 56. 39 
Pennsylvania: 

Anthracite ............. 278.7 | 495.8 2.04 2:4I Noches A leen ocu A eR] Qruxa e is 

Bituminous ............ 875 798 3. 52 3.40 | 35,058,038 | 37,146,253 | 35.57 36. 02 

Tennessee............... ...] 501 482 2.18 2.12 303, 995 304, 602 6.94 6. 35 

TELAN ias 381 389 1. 43 1.61 25, 500 29, 000 2.83 3.13 

Utah gero 862 873 3. 33 3.52 74, 502 75, 000 4.81 4. 46 

VITA ide 814 615 2.78 2.30 132,709 82, 040 4.17 2. 38 

Washington ................ 609 670 2.22 2.09 |l ucsdoaaweseslum eds A PS t cusam 

West Virginia .............. 692 706 3. 38 3.36 | 5,733,045 | 8,193,840 | 23.35 27. 93 

Wyoming... i. ce ce res 843.7 | 928.4 3. 40 8. 68 588, 302 783,822 | 13.10 16. 91 


PRICES. 


The following tables show the fluctuations in the average prices 
prevailing in each State since 1899, and also the average prices for 
anthracite and bituminous coal in the United States since 1880. These 
averages are obtained by dividing the total product, including colliery 
consumption, into the total value. 


Average prices for coal at the mines since 1899. 


[Per short ton.] 
State or Territory. 1899. | 1900. | 1901. | 1902. | 1903. 
ATEDAHIHE o ceo eA EIU ce DEVE dca Dus eu ur $1.00 | $1.17, $1.10 | 81.20 $1.22 
SS CI ura ri a ia 1.17 1.14 1.14 1.31 1.51 
CALMO TOA a E S e uRuTOROAM E E SRI RUE auS eee a2.76 | 33.12, a2.65 | a3.14| a2.86 
Colorado oues wee ui Edad oa 1.12 1,12 1.13 1.13 1.23 
GOO a CD 1.00 1.17 1.20 | 61.42; 61.26 
A a ees 5.00 5.00 1.:5 5s c 2.50 3.10 
OAD CEI E EE E E sata ttecaeweseeeeastes seu déses EE .85 1. 04 1.03 1.03 1.17 
A A bec eee Eee .88 1.03 1.01 1.10 1.23 
Indiar Territory sc A ee cea NS 1. 43 1.45 1.62 1.61 1. 82 
TO WA od 1. 24 1.38 1.39 1.47 1.65 
EUA A ood Cae A A A 1.16 1.22 1.22 1.30 1,52 
Kentucky iic a de Cae . 79 . 92 . 95 . 99 1. 06 


a Ineludes Alaska. b Includes North Carolina. c Includes Nebraska. 
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Average prices for coal at the mines since 1899 —Continued. 


State or Territory. 1899. 1900. 1901. 1902. | 1903. 

Mary ANC AA A UE dE $0.76 | $0.98 | $0.99 $1.06 $1. 48 
MICIUPBIE A A awa e ed dame de ote 1. 39 1. 48 1.41 1.71 1.97 
DEPOR aes 1.20 1,21 1.24 1.38 1. 61 
MOHULDE a ae 1.57 1.63 1. 44 1.65 1. 64 
New Mexico: cuna E A S 1.39 1.37 1. 42 1.43 1.37 
North Carol IM EE A A AS E EL 1.30 1.32 1.25 (a) (a) 
North Di kote cess ate Si EAS 1.19 1,22 1.29 1.44 1. 50 
Ohio..... A RN C A .87 1.02 1.00 1.14 1.29 
ORCHON a osa 3. 00 3.74 2. 52 2.44 2. 43 
Pennsylvania bitunminous................... ccce eee cesse . 76 .97 .99 1. 08 1.18 
Tennessee 205. TTE . 88 1. 14 1.12 1.23 1.25 
TEXTI A ou oe aa a eee A t tu. d 1.51 1. 63 1.72 1. 64 1.62 
Uta A A A M LE anes 1.27 1. 26 1. 26 1.14 1.20 
NIE AA E RU . 62 . 89 . 86 .80 . 96 
Washington AA A EP 1.78 1.9 1.66 1.72 1.69 
MESE VIBEIDIE Soo ERU pede eU Ud we wee s a . 63 .81 .87 1.01 1.17 
WV OMI der OON INE UE 1.24 1.36 1. 35 1.18 1.24 

Total bituminon bid 87 | 1.04 | 1.04 | 1.12 1.24 
Pennsylvania anthracite i: ceo is 1.46 | 1.499 | 1.67; 1.84 2.04 

General average.......02.0ecceeecececcececcececeeceeees 1.01 | 1.14 | 1.19/ 12| 141 


a Included in Georgia. 


Average price per short ton of coal in United States for 24 years. 


Year. Anthracite. | Bituminous. Year. Anthracite. | Bituminous. 
Is dara 81.47 $1.25 | 1892.................-- £1.57 $0. 99 
E Sena EEEE 2.01 1.1931 1893. cecus ee costes 1.89 . 96 
IS C NORD 2.01 LAR | 1891: ts 1.51 .91 
o AA 2.01 1.07 || 1895.................-- 1.41 . 86 
|. MCN ee 1.79 ATI DN 1.50 .88 
CC a SAE EAEE 2.00 E A 1.51 .81 
D M. 1.95 1.05 || 1898.................- 1.41 .80 
EN 2.01 A: A 1. 46 .87 
Ie scans 1.91 1.00 1900 A 1.49 1.04 
ORG MBPS 1. 44 0j: 39015 atico venies 1.67 1.05 
cara EE 1.43 99 || 1902................--. 1.84 1.12 
180b ode a miis: 1. 46 .99 || 1903........L.lseeeees- 2.04 1.24 


COAL MINED BY MACHINES. 


The machine-mined production of bituminous coal continues to show 
a decidedly increasing tendency, and the percentage of the total prod- 
uct produced by machines has also increased. The total production of 
machine-mined coal in 1903 amounted to 77,974,894 short tons, as 
compared with 69,611,582 short tons in 1902, an increase of 8,363,312 
short tons, or 12 per cent. In 1902, 27.09 per cent of the bituminous 
product in States where machines are installed was mined by machines, 
while in 1903 the machine-mined product amounted to 28.18 per cent 
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of the total. The total number of machines reported as in use in 1903 
was 6,658, as compared with 5,418 in 1902, an increase of 1,240, or 
22.9 per cent, as compared with the increase of 12 per cent in the 
machine-mined product. This would indicate that a number of 
machines were installed during the latter part of the year, and did not 
add materially to the production. Of the 6,658 machines in use in 
1903, 3,887 were of the pick, or ‘‘ puncher,” type, 2,717 were of the 
chain-breast variety, and 54 were long-wall machines. Nearly 50 per 
cent of the total machine-mined product was reported from Pennsyl- 
vania, the number of machines in use in this State being 3,310, and 
the machine-mined product 37,146,253 short tons. West Virginia 
reported 788 machines in use and a machine-mincd product of 
8,193,840 short tons, while Ohio, with 724 machines, produced 
14,007,326 short tons of machine coal. Illinois, with 553 machines in 
use, reported a total machine-mined product of 7,381,027 tons, and 
Kentucky, with 308 machines, produced 2,843,805 short tons. Ohio 
enjoys the distinction of the largest proportionate production by the 
use of machincs, this State having in 1903 produced by machines 56.39 
per cent of the total product mined, against 51.42 per cent in 1902. 
Montana reported 46.58 per cent mined by machines in 1903, and 
44.31 per cent in 1902. Kentucky’s machine-mined product decreased 
from 45.69 per cent in 1902 to 37.73 per cent in 1903, and the Illinois 
percentage decreased from 21.59 in 1902 to 19.97 in 1903, The per- 
centage of machine-mined product to the total in Pennsylvania 
increased from 35.57 to 36.02, and West Virginia from 23.35 to 27.93. 
The statistics in regard to the coal mined by machines in the last five 
years are presented in the following tables, and show the number of 
machines in use in each State, the number of tons mined by machines, 
the total production of the States in which machines were used, and 
the percentage of the machine-mined product to the total: 


Bituminous coal mined by machines in the United States in 1899, 1900, 1901, 1902, and 1908. 


Number of machines in use. 


State. SS e cu e) 
1899. 1900. 1901. 1902. 1903. 

Alabama AA A ASA 53 H 82 66 98 
ATKANSAS asii AAA A 16 20 20 Tdi 
COlOFRdO ii A a A A 63 90 62 98 167 
Ioco CC 410 430 464 553 
A €———É— 247 254 | 256 26 829 
Indian Territory «iussi eese ERE rr reduendes mici ha e RE 74 58 47 23 36 
lowa ....... —— Ó——À———— — M — oe ee coe ae 41 40 53 31 10 
RAI A TA AA RA i ENS A WELT E 3 34 4 6 5 
Kentucky niae A enone. 159 239 237 318 308 
METIDO PEE 8; 10 15 25 36 
| (no i ge P 25 33 31 58 46 
A CMT 9 15 24 20 33 
MONA aid ido a 76 81 70 | 65 63 
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Bituminous coal mined by machines in the United States in 1899, 1900, 1901, 1902, and 


1903—Continued. 
Number of machines in use. 
State. 
1899 1900 1901. 1902. 1903 
New Mexico m 14 21 6. 17 12 
North DAK Ota: Mr ——————— ia 5 7 7 | 10 9 
O ses enesenn Pr -———— Á—— EE 278 341 876 ' 559 724 
Pennsylvania A esq 1,343 | 1,786 | 2,058 ¡ 2,620 3, 310 
Tennessee ....... ———— —— ——— as 22 18 21 | 35 51 
TEXAS. cive ass ee ssc aquse qeu Rd x MEDI Cavi da si uad eee tees ems EE 8 | 8 8 
Utah..... "acr rm) A E 13 | 13 13 
Virginia ........... o ane 8 9 6 11 10 
MABSDIHEtOI S ves A AS 2 2 A 
West VIII lA "————— 154 327 403 ' 579 788 
WyominN8.....oooooooooooo.. a e LAU 56 69 74 | 69 59 
Total ......... E 3,125 | 3,907 | 4,341 | 5, 418 6, 658 
Number of tons mined by machines. 
State. WEGE IEEE ENEE SOTO IE T c I IC MG 
1899. 1900. 1901. 1902. | 1903. 

Ala DAMS 2 scc da EeFP ed ET CU ER RIMIS 260, 444 370, 150 289, 051 300, 670 577,317 
PY crc o sects aeeeess 146, 899 219, 085 102, 220 8,989 Locos es 
Colorado ;: oes aiii 527,115 756, 025 319, 678 857,27 1, 270, 221 
A ae tee eee ae besa 6,085,312 ¡ 5,083,594 | 5,774,639 | 7,112,039 7,381,027 
Mana. P 1,713,125 | 1,774,045 | 1,852,058 | 2,421,342 8, 334, 961 
Indian Territory ......................-.. 276, 180 239, 424 177,233 119, 195 73, 304 
TOWS cc coetus ec tx E AN 124,721 132, 757 110, 980 110, 489 55, 085 
KANSAS nd ar RF UE SER EC 40,271 46, 164 87,979 48, 000 9, 876 
qoidem ——n 1,625,809 | 2,339,944 | 2,251,711 | 3,091,626 2, 843, 805 
Maryland css 16, 545 138, 014 177,724 252, 753 401, 144 
Michigan................. quiae. — 64, 055 191,577 177, 969 196, 248 180, 943 
Missouri........... —  —— —— 55, 154 110, 036 153, 879 223, 969 811, 602 
MODAN A rra 843,710 | 1,045, 115 748, 981 691, 669 693, 504 
New MexiCO..occiniorecia E ry tee 260, 773 112, 000 2, 700 71, 744 105, 000 
North Dakota ....... eese eee e sets 38, 066 83, 963 43, 574 89, 838 115, 222 
A stews uei e Ves daas 6,822,524 | 8,835,743 | 9,908,316 | 12,094,641 | 14,007,326 
Pennsylvania ................... eee eene 22, 000, 722 | 26,867,053 | 29, 291,808 | 35,058,038 | 37, 146, 253 
TENNESSCC so. a 208, 033 176, 872 220, 573 303, 995 304, 602 
TOMA a Es 22, 420 25, 500 29, 000 
AN O RN 14, 738 74, 502 75, 000 
VIEIRA is ori 265, 000 281, 269 233, 275 132,709 82, 049 
Washington .....oooooonomomoooo.. nee 14, 640 10, 000 AM o 
West VirgIniB. ias ls 1,881,125 | 3,418,377 | 4,817,943 | 5,738,045 8, 193, 840 
Wyoming sd a aia 693, 712 653, 314 804,826 ' 588, 302 783,822 
TOA) uet is 43,963, 935 | 52, 784, 523 | 57,843,335 | 69,611,582 | 77,974, 894 
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Bituminous coal mined by machines in the United Stales in 1899, etc.—Continued. 


Total tonnage of States using mining machinery. 


State. id — 
1899. 1900. 1901. 1902. 1903. 
Alabama ....................... 7,593,416 8,394, 275 9, 099, 052 10, 354, 570 11, 654, 824 
Arkansas................... ee. 843, 554 1,477, 945 ], 816, 136 1,943,982 vies er es Vs 
Colorado ....................... 4, 776, 224 5, 244, 364 5, 700, 015 7,401, 343 7,428, 602 
Ilinois as ese Sepe Eus dde 24, 439, 019 25, 767, 981 27,331,552 32, 939, 373 36, 957, 104 
Indra 6, 006, 5:23 6, 454, 086 6, 918, 225 9, 446, 424 10, 794, 692 
Indian Territory ............... 1, 537, 427 1, 922, 298 2, 421,781 2, 820, 666 3,517, 388 
IOWH/ id 5,177, 479 5, 202, 939 5, 617, 499 5, 904, 766 6, 419, 811 
Kansas rs 3, 852, 267 4, 467,870 4, 900, 528 5, 266, 065 b, 839, 976 
Kentucky .................. ere. 4,007,255 | — 5,328,964 5, 469, 986 6, 766, 984 7, 538, 032 
Maryland 2. sete ede vere zs 4, 807, 396 4, 024, 688 5,113, 127 5, 271, 609 4, 846, 165 
Micligüloe seooeze ike YI TUR 624, 708 849, 475 1, 241,241 964, 718 1,367,619 
Missouri........................ 8, 025, 814 3, 510, 103 3, 802, 088 9, 890, 151 4, 238, 586 
Montana .................. ese 1, 496, 451 1,661, 775 1, 396, 081 1,560, 823 1, 488, 810 
New Mexico.................... 1,050, 714 1, 299, 299 1, 086, 516 1, 045, 763 1,541,781 
North Dakota .................- 98, 09 129, 883 166, 601 226, 511 278, 645 
A A ED Eu 16, 500, 270 18, 988, 150 20, 943, 807 23, 519, 894 24, 838, 103 
Pennsylvania .................. 74, 150, 175 79, 842, 326 82, 305, 946 98, 574, 367 103, 117, 178 
Tennessee .....oooooooommmmccos. 3, 330, 659 3, 708, 562 8, 633, 290 4, 382, 968 4, 798, 004 
TEXAN AAA A A Maes s DEVE LR EE d 1, 107, 953 901, 912 926, 759 
A A A AN 1, 322, 614 1,574,521 1, 681, 409 
WIN Ace oe locii nrinn 2,105, 791 2, 393, 754 2, 725, 873 3, 182, 993 8, 451, 307 
Washington .................. e. 2, 029, 881 2, 474,093 d 0i Sl A vieeuabu E RR E 
West Virginia .................. 19, 252, 995 22, 647, 207 24, 068, 402 24, 570, 826 29, 337, 241 
Wyoming........... —À— — 8, 837, 392 4,014, 602 4, 485, 374 4, 429, 491 4, 635, 293 
TOM Iciar | 191,144,219 | 209,864,639 | 225,251,934 | 256, 943, 673 276, 691, 829 
! 
Percentage of total product mined by machines. 
State. m iens | E 
1899. 1900. 1901. 1902. 1903. 
Alabama m 3. 43 4.41 8.17 2. 90 4. 95 
ATEBIBÉS risa 17. 41 14. 82 5.62 Ads 
Colorado iuscinocici one 11. 03 14. 42 5. 60 11.58 17.11 
Dn m 24.90 19.73 21.12 21. 59 19. 97 
Indiana .......... PR O 28. 52 27. 36 26.77 25. 63 30. 90 
Indian Territory ............... 17. 96 12. 46 7.31 4. 23 2. 08 
Iowa ...... Pipes atas eov Y 2.21 2. 55 1.97 1.87 . 86 
Kansas .............. TNI: 1. 04 1. 08 71 .91 .17 
Kentucky. nico 85.29 43. 91 41.21 45. 69 37. 78 
Maryland reis .34 8. 43 3. 47 4.28 8. 28 
Michigan............ A 10. 20 22. 55 14. 33 20. 34 13. 23 
Missouri....... dois Qs s 1.80 8.11 4. 04 5. 76 7.85 
Montana 2.0055 cscecvssevcvdeses 56. 38 62. 89 53. 64 44.31 46. 58 
New Mexico........... EC aaa vie 24. 81 8. 62 24 6. 84 9.40. 
North Dakota .................. 38. 52 26.15 26.15 39. 66 41.35 
L0), Ca Sep E 41. 35 46. 58 47.26 51. 42 56. 39 
Pennsylvania .................. 29. 67 33. 65 35. 95 35.57 86. 02 
Tennessee .................. al 6. 04 4.77 6. 07 6. 94 6.35 
Texas ....... O bei eg Wr PA rere Cree a 2.02 2.83 3.13 
Ota A A [su a aa 1.11 4.81 4.46 
Virginía............. ———— 23. 06 9. 66 8. 55 4.17 2.88 
Washington ..............-. ee .72 .40 A O AERE ecules 
West Virginia ................-. 9.27 15. 09 20. 01 23.35 27. 98 
WYOMING AA 18. 07 16. 27 17, 94 18. 10 16.91 
ÁVEragl...oooomconosconos 23. 00 25.15 25. 68 27. 09 28. 18 
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The different kinds of machines in use in 1903, by States, are shown 
in the following table: 


Number and kinds of machines in use in 1908. 


State. Pick, | Chain- | Tong | Total. 

AJADAMG 05e da ans 89 us pa rea 98 
COlOPIdO eos Secs oes obo a 88 65 4 157 
POLS p 451 100 2 553 
A oie ELE aes 110 219 lara 329 
A A de Cx ore cea iaa meii a e ade lume 16 18 2 36 
TOW Dio 2552 sc a er qud S sud aC Eus ca ioca cts au lioqe aoa ness eus sop ERE 10 10 
XUI saw Sows moe 2a BNR are sees we [ne ilia 3 5 
Kentuki A AAA 202 105 1 308 
Maryland A A Vae be M a aae A A 36 
Mi a EC ras A, AA 46 
MISCU Li aa ao ate 4 A 29 33 
Monta NA si A A A VE EA 61 Jd rc 63 
New MOXI CO Deko dade eek ee ees cec besote ERE RR 12 ee rasis 12 
North Da Kota Sene ue Sa o Ea wo o p EA ae 2 rr 9 
Ohlü AR A PETAT 51 OTS [sso TT 724 
Penhtsvivanill A dox RO RD AREIS ees 2, 267 1,039 4 8,310 
TEDESCO ce eee Eau VER Sow awe wow ener Vlde ea p alea 45 Dian 51 
QW T NN 6 Qi ETET 8 
Vt lice liie Reap r ots Ec DM Mc RR ETSI NEM Ig E | herein 13 
Virginin s oc emais A CLE e Louie ee Wire 10 
West Virginia no a a datado 358 430 Es 788 
WYOMING A os tote way sberideneeeceekaedeutiotuniiewatess 42 17 | eius yx 59 

IO ees aa c de RP TERI AME ERATES S VENE I EE EE 8, 887 2,711 54 6, 658 


LABOR TROUBLES. 


The year 1903 was one of comparative industrial peace in the coal 
mining regions of the United States. Two exceptions to the rule were 
noted, however, one in the east, Alabama, and one in the west, Colo- 
rado. There were occasional cessations from work in the anthracite 
region of Pennsylvania, but they were not of long duration, and the 
time lost had no appreciable effect upon the production. The strikes 
in Alabama affected 7,319 out of a total of 21,438 men, and the average 
time lost was 32 days per man, a total of 231,112 working days. In 
Colorado there were 7,103 men out of a total of 9,299 who were idle 
for an average of 57 days, or a total loss in working time of 407,909 
days. In the bituminous region of Pennsylvania there were 12,805 
men idle at one time or another during the year, the average time lost 
being 25 days per man. Considering the great importance of the 
bituminous coal mining industry of western Pennsylvania, this loss 
was insignificant, the total idle time lost by strike representing little 
more than 1 per cent of the total working days, and did not affect the 
production. Seventy per cent of the entire time lost by strikes in 1903 
was borne by these three States. The total number of men idle at any 
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time during the year, not including the unimportant disaffections in 
the anthracite region of Pennsylvania, were 47,481, and the average 
time lost for each man was 28 days. The total time idle was equal to 
1,341,031 days, or about 1.5 per cent of the total working time. The 
statistics of labor troubles in the United States during 1902 and 1908 
are shown in the following tables: 


Statistics of labor strikes in the coal mines of the United States in 1902. 


Average 
Number of 
State or Territory. men on |79t8l days | number of 


strike. “|,” ee | Res 

Alabama ................ — € ———— P E 6, 069 189, 783 23 
PX) ULL MERERI ERE 14 ° 140 10 
Colorado ii as aa 444 20, 845 47 
A A A 3, 916 65, 231 17 
PNGB DA: o rs A A EA 1,824 23, 693 13 
Indian Territory oia do 150 9, 000 60 
NOW Gis ooo es Se oe ees ign baw der date eas PRA Sada teens DE e 363 6, 480 18 
LA Rie Se edic uaa cuu DE 334 17, 256 e 
Kentucky 0 220 uaa eru cus eri d SN AES IPIE ES 1, 248 22, 184 18 
Maryland.............. au ENeMeRN e A Ere vs osea uu as pnus — 
MICA ii 1, 935 239, 146 194 
MISSOUI S uro AS PE KE qu uiu 1, 864 61, 273 45 
MONTADA ¿ds A Án — € — 686 7,636 A 
New Mexico uz A Ue E dr LE seam 470 9,820 21 
North: Dakota suscitar C SE ri 8 8 1 
(O) a A A A ide ceecoesees 3, 769 70, 534 19 
Pennsylvania bituminous.......................... ce eee eee cee 12, 580 264, 862 21 
TONO once Os iain ca ad eU EPRP RARI iR UR EGRE NE NER E E aus RE 1, 904 136, 347 72 
Jioc! A hes et gees ese o es tenn a E idee ee ees 50 50 1 
DIAS A outs dee ie earns A — 205 5, 875 2 
Washington : 3er cecc Au Tac ee A Na ernest A vns mates ois eue suma 
West Viinis is 18,129 | 1,362, 054 76 

A ——Á————Á— — — 55,452 | 2,462,217 44 
Pennsylvania anthracite (approximate)...........-....-- ee eese 145, 000 | 14, 210, 000 98 


Statistics of labor strikes in the coal mines of the United States in 1903. 


Average 
Number of Total days 


State or Territory. men on Tey EPES 
: per man 

Alabama eT 7,319 231,112 82 
PXo dI T MTM e 398 2,078 5 
ColofüdO asia an 7,108 407, 909 57 
Illinois .......... AS ia 3,772 70, 731 19 
O teorie NNUE NN ae oo eos Scene Ue iA 2, 680 46, 566 17 
Indian Tet Ory sooo ue A eee 448 1,928 4 
jf: Me € —— O 1, 143 11, 365 99 
Kansas ...... "— —— MÓN E 328 2,516 8 
Gi A cad ——————————— aae 599 18, 717 22 
METIA PR 120 6, 045 5 
Michigani. ii A 75 825 1 
MIBOUE ¿iia 1, 306 13, 892 11 
New Mexico ni as 54 710 13 
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Statistics of labor strikes in the coal mines of the United States in 1903—Continued. 


< Average 
Stute or Territory. “mew on OS | DES 

! per man. 
North DAKOR sa e 35 340 10 
OMA a USE vada EE PVC 4, 115 65, 149 16 
PENAS ICAA A A IM IE DENN ad ex s 12, 805 321, 925 25 
TEN ESC kr eQERF VE ERU EMPIRE d oRea Eu UM ek aem ],639 36,021 22 
TO heer A E du uU it 1, 055 24, 460 23 
Utah al 350 9, 800 28 
Wes QUO Misia sa ores weak E Same RES NS RE EHERERAS CASAS QS 200 6, 600 33 
West VITE llis c cudu Eeetilu. ce EIS TERM REP A MAEEECR EE QUE SQ E RE E 1,524 63, 212 41 
W VOMING is 413 4,130 10 
(x07) PR Ic MS 47,481 | 1,311,031 25 


IMPORTS AND EXPORTS. 


The following tables have been compiled from official returns to the 
Bureau of Statisties of the Department of Commerce and Labor, and 
show the imports and exports of coal from 1867 to 1903, inclusive. 
The values given in both cases are considerably higher than the aver- 
age * spot ” rates by which the values of the domestic production have 
been computed. 

The tariff from 1824 to 1843 was 6 cents per bushel, or $1.68 per 
long ton; from 1843 to 1846, $1.75 per ton; 1846 to 1857, 30 per cent 
ad valorem; 1857 to 1861, 24 per cent ad valorem; 1861, bituminous 
and shale, $1 per ton; all other, 50 cents per ton; 1862 to 1864, bitu- 
minous and shale, 41.10 per ton; all other, 60 cents per ton; 1864 to 
1812, bituminous and shale, $1.25 per ton; all other, 40 cents per ton. 
By the act of 1812 the tariff on bituminous coal and shale was made 75 
cents per ton, and so continued until the act of August, 1894, changed 
it to 40 cents per ton. On slack or culm the tariff was made 40 cents 
per ton by the act of 1872; was changed to 30 cents per ton by the act 
of March, 1883, and so continued until the act of August, 1894, changed 
it to 15 cents per ton. The tariff act of 1897 provides that all coals 
which contain less than 92 per cent fixed carbon, and which will pass 
over a half-inch screen, shall pay a duty of 67 cents per ton. Slack or 
culm was not changed by the act of 1897. "Tons are all 2,240 pounds. 
Anthracite coal has been free of duty since 1870. During the period 
from June, 1854, to March, 1866, the reciprocity treaty was in force, 
and coal from the British possessions in North America was admitted 
into the United States duty free. A special act of Congress placed all 
coal on the free list for one year from January 1, 1903, in order to 
relieve the shortage caused by the anthracite strike of 1909. 

The exports consist both of anthracite and bituminous coal, the 
amount of bituminous being the greater in the last few years. They 
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are made principally by rail over the international bridges and by lake 
and sea to the Canadian provinces. Exports are also made by sea to 
the West Indies, to Central and Scuth America, and elsewhere. 

The imports are principally from Australia and British Columbia to 
San Francisco, from Great Britain to the Atlantic and Pacific coasts, 
and from Nova Scotia to Atlantic coast points. 

The total exports of coal from the United States during 1903 amounted 
to 8,312,098 long tons, valued at $27,190,429, of which 2,008,857 long 
tons, valued at $9,780,044, were anthracite, and 6,303,241 long tons, 
valued at $17,410,385, were bituminouscoal. The imports of anthracite 
were equal to about 0.0005 per cent of the tota! production, and those 
of bituminous to 0.01 per cent. The imports of anthracite coal into 
the United States were relatively of no importance; they are princi- 
pally to San Francisco. A considerable increase has been noted in the 
imports of bituminous coal in the last three or four years, which has 
been due to receipts of Nova Scotian coal at Everett, Mass., the fuel 
being used in the manufacture of retort ovens at the plant of the New 
England Coal and Coke Company at that place. Compared with the 
domestic production, however, the total amount of coal imported is 
of little consequence, having averaged for years less than 1 per cent 
of the production. 


Coal imported and entered for consumption in the United States, 1867-1908. 


Anthracite. Bituminous and shale. 
Year ending— OE ae SS 
Quantity. Value. Quantity. Value, 
Long tone. Long tons 
JUNG OS a A a Dec be eases Maa AAA 609, 802 | $1,412,597 
A A sewn De du e sce bsadete| ca pansa a uU rV UNES KM 894, 021 1, 250, 513 
TU Doo Sed euis Ee verde A E iX PU EETOVE UE altes eee Dun ia 437, 228 1, 222, 119 
1870s. cese cula vsu A vkwvexds use deve Sag MuR 415, 729 1, 103, 965 
IB excess ecPau axo eEXdQSV E VERS ELE EE ERST 973 $4,177 430, 508 1, 121,914 
A RN 890 1, 322 485, 063 1, 279, 686 
Lyn 2,221 10, 764 460, 028 1, 548, 208 
irr" ————————""— —À 471 3, 224 492, 063 1, 937, 274 
A e Rer ERR d ea ERN E E qaia 138 963 436, 714 1, 791, 601 
itr T ——————— oo 1, 428 8,560 400, 632 1,592, 846 
1877 sess vawesed eps veces Seek DE VORNE REEL EN 630 2, 220 495, 816 1, 782, 941 
ilr P PET quce Dart ND T RT A 158 518 572, 846 1, 929, 660 
ri MR ER A 488 721 486, 501 1, 716, 209 
TBSO cose so Foo xl heisuies ui kE E E Dr EV E 8 40 471,818 1, 588,312 
A A A vines 1,207 2, 628 652, 963 1, 988, 199 
18S te dada iS 36 148 795, 722 2,141, 378 
LESS A AR 507 1,172 645, 924 8, 013, 555 
A O Dauid nos 1, 448 4, 404 748, 995 2, 494, 228 
O Tp 4,976 15, 848 768, 477 2, 548, 432 
December 31—1886................... eere eene eres 2, 039 4, 920 811, 657 2, 501, 153 
TBST. zrorierswadodad sd UM kes Dex ON IE a TE dE auc 14,181 42, 983 819, 242 2, 609, 311 
i EU 24, 093 68, 710 1, 085, 647 8, 728, 060 
hs ee EA 20, 652 117, 434 1,001, 374 8, 425, 347 
A —— H—— 15, 145 46, 696 819, 971 2, 822, 216 
1891 PA ii — —— TIS 37, 607 112, 722 1, 363, 313 4,561, 105 
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Anthracite. Bituminous and shale. 
Year ending— A te 
Quantity. Value. Quantity. Value 
Long tons. Long tons. 
December31—1892......... 4.2. ce Roa Rea e ax RR 65, 058 $197, 583 1,143,304 | $3,744,862 
boo 53, 768 148, 112 1, 082, 993 3, 623, 892 
jo e — A Á—D € 90, 068 234, 024 1,242, 714 3, 785, 513 
A RE she dads Mau qe VERE qs 141, 337 328, 705 1,212, 023 8, 626, 623 
T896 sic moii ualde at canes uai dei Ee 101, 689 $237,717 1,211,448 | $8, 453, 742 
rr T "cem 24, 534 59, 222 1, 276, 135 8, 424, 833 
O A A due 3, 149 8, 609 1,277,070 3, 569, 743 
ios —————— —  —— 9 ———— 61 245 1, 400, 461 8, 882, 430 
A uda daa ee Sn eae es uad ie 118 519 1, 909, 258 5, 019, 553 
EAD EE E weit sete aun area oe 286 1, 844 1, 919, 962 5, 291, 429 
Dp "-——r D a 170,211 792, 469 b 2, 470, 902 6, 984, 668 
1904 cud adh e A pala us iP EA a 175,747 792, 657 b 3, 293, 583 9, 319, 567 


a Includes 93,571 tons of anthracite containing less than 92 per cent fixed carbon, duty free under 
the special aet of 1992, imported in 1902, and 25,041 tons imported in 1903. 

b Includes 767,582 tons of slack or culm passing {-inch screen imported in 1902, and 577,274 tons 
imported in 1903. 


Coal of domestic production exported from the United States, 1867-1908. 


| Anthracite. Bituminous and shale. 
Year ending- Put 
Quantity. Value. Quantity. Value. 
Long tona. Long tona. 

June S0. INOT cus ceo od P tau beds ep teck UOS 192, 912 | $1,333, 457 92, 189 $512, 742 
oo — — ( ——Ó— 192, 291 1, 082, 745 86, 367 433, 475 
A alee ens ds uq d Pr EM. 283,783 || 1,553,115 |... erro eue A 
TAO Vds A Eu ewe 121, 098 803, 135 106, 820 502, 223 
Lyme E 134,571 805, 169 133, 380 564, 067 
A A EK EYE CAE RE 259,567 | 1,375,342 141,311 86, 264 
Lr RR. 342,180 | 1,827,822 242, 453 1, 086, 253 
INE o ene A LL pue 401,912 | 2,236,084 361, 490 1,587,666 
INT. co Usu ifla i punte a ch 316,157 | 1,791,626 203, 189 828, 943 
A O A 337,934 | 1,869, 434 230, 144 850, 711 
DT i aiena dasuls ed Ae Sede eek es 418, 791 1,891, 351 321, 665 1,024, 711 
jb ES 319,477 | 1,006, 843 340, 661 1,352, 624 
1810 A toh pi ur EUR N pure 386, 916 1, 427, 886 276, 000 891,512 
E en coro ober oe E ae ambe E ears 392,626 | 1,362,901 222, 634 695, 179 
TBS A esas et E 462,208 | 2,091, 928 191, 038 739,532 
A A eee 553, 742 | 2,589,887 314, 320 1, 102, 898 
A p 597,813 | 2,648,033 463, 051 1,593,214 
TSR A E b Re ke ec tiu bed ta dius 649,040 | 3,053,550 646, 265 1,977, 959 
T o A A sans 588, 461 | 2,586, 421 683, 481 1,989, 541 

Doe: A e 667,076 | 2,718, 143 544, 765 1, 440, 631 
STEIN E ORDRE 825,486 | 3,469,166 706, 364 2, 001, 966 
TABS A o aida 969,542 | 4,325,126 860,462 | 2,529,472 
ISO. oc ur dinde C Eus asa Wy aati e ss ta oe 857,632 | 3,636, 347 935, 151 2,783,592 
I ats a D EE E E A 794,335 | 3,272,697 1, 280, 930 4, 004, 995 
(C RERO NUN 861,251 | 3,577,610 1,615, 869 5, 104, 850 
1890 200 ioo O aM te Met eec rs 851,639 | 3,722,903 1,645,869 ! — 4,999,289 
po ————— ————— 1,333,257 | 6,241,007 2, 324, 591 6, 009, 801 
A x sure EXE abis 1, 440, 62: 6, 359, 021 2, 195, 716 4,970, 270 
IBUDLI Caso a RUE RS ais bui ME NT TONER ES 1,470,710 | 5,937,130 2, 211, 983 4,816, 847 
1806.2: 2 c vepU EE D SEE EIC E RU PEN sibus 1,350,000 | 5,925, 506 2,276,202 | 6,072,818 


COAL. 389 


Coal of domestic production exported from the United States, 1867—1908—Continued. 


Anthracite. Bituminous and shale. 

Year ending— SSS SS ee 

Quantity. | Value. | Quantity. | Value. 

Long tons. Long tons 

Dec. 81.1807... ios eee eee REOR We CUu PEDE E VS 1, 298, 768 | $5, 836, 730 2, 399, 263 $5, 326, 761 
Ho A A O A 1,350, 948 | 5,712, 985 3, 152, 459 6, 699, 248 
pose TE 1,707,796 | 7,140,100 4, 044, 354 8,573, 276 
poco Wer T NH 1,654,610 | 7,092, 489 6, 262, 909 14, 431, 590 
jb onm "rcu E 1,993,307 | 8,937,147 5, 390, 086 13, 085, 763 
1902.........: Suus aab bed d M 907, 977 4, 301, 946 5, 218, 969 13, 927, 063 
O eMe p 2, 008, 857 9, 780, 044 6, 303, 241 17, 410, 385 


WORLD’S PRODUCTION OF COAL. 


In the following table is given the coal production of the principal 
countries for the years nearest the one under review for which figures 
could be obtained. For the sake of convenience the quantities are 
expressed in the unit of measurement adopted in each country and 
reduced for comparison to short tons of 2,000 pounds. In each case 
the year is named for which the production is given. 


The world’s production of coal. 
Usual unitin 

Country. producing | ort tons. 

United States (19038)... 22... ccc eee cece cece ccc ence eene long tons. / 319, 068, 229 357, 356, 416 
Great Britain (1903)........... VEO SDN E PETUNT HD aes do...., 230,334, 469 257, 974, 605 
Germany (1908) iuris metric tons..| 162, 312, 075 178, 916, 600 
Austria-Hungary (1902) .........oooooooocnonoorrranaccoroonocononoso do....| 39,479,560 43, 518, 319 
France (1908) nori teres tnni sees TAE S RENE do....| 35,002, 992 38, 583, 798 
Belgium (1908) acom E E AA do....; 23,870,820 26, 312, 805 
Rusia DO lata long tons... 15,259,674 17, 090, 835 
Japan (1901) mE —————— € metric tons.. 8, 945, 938 9, 861, 107 
Canada (1008) sine cose owe DE orbe P ECEENE S PUE short tons..! 7,996,634 7, 996, 634 
India C1902) soci sth ———— À—————À long tons. | 7,424, 480 8, 315, 418 
New South Wales (1902)..................-eeeeeee eee rsen do.... 5, 942, 011 6, 655, 052 
jevug$vi ——————— metric tons. | 2, 798, 113 8, 084, 360 
South African Republic (1902) .....o.ooooooooooooroororomracoso. long tons.. 1, 590, 330 1,781,170 
New Zealand (1902)......ooooorcorcnorcconccracnccnranconcoroncarconss do.... 1, 362, 702 1,526, 226 
Mexico (1902) Vina A y REN NE DR E Ranae d metric tons.. 710, 000 782, 633 
Sweden (1902).......... une o ue o he uo iR Rasa ries do.... 304, 733 835, 907 
A O cerca cues seeds uss do.... 413, 810 456, 143 
Holland (1902) ......ooooooomococoncccacconconocanrncraco corr rao ena do.... 399, 133 439, 964 
Queensland (1902) ...............-- e long tons.. 501, 531 561,715 
Victoria (1900) tor A A do.... 225, 164 252, 184 
Natal (1902) o dovieve scx cte Seta ue moa di ness Sa eu. tac aa a eee do.... 592, 821 663, 960 
Cape Colony (1) A i AREE UE CUu En eain do.... 165, 557 185, 424 
Tasmania (100. escorias nc AA do.. 48, 863 54, 727 
Other couniriosd, aa sc ucs sense ses theca SZ censo dd alie qUES do. 4, 600, 361 5, 152, 404 
Total d erases soc ouees o os 967, 858, 406 
Percentage of the United States. .........................-. uate E A ses | 37 


aIncludes China, Turkey, Servia, Portugal, United States of Colombia, Chile, Borneo and Labuan, 
Peru, Greece, etc. 
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As shown in the preceding table, the United States in 1903 produced 
37 per cent of the entire world’s supply. In 1902 the United States 
produced 34 per cent of the total, and in 1901, 33.7 per cent. The 
lead which the United States assumed over Great Britain in 1899 has 
been increased each year, our production in 1903 exceeding that of 
Great Britain by nearly 100,000,000 tons, or almost +0 per cent. Great 
Britain’s production last year exceeded her output in 1902 by 3,628,158 
short tons, or about 14 per cent, while the production of the United 
States increased 55,765,977 short tons, or 18.5 per cent. The aggre- 
gate production of Great Britain and all of her colonies in 1903 
amounted to 285,967,115 short tons, an amount exceeded by the pro- 
duction of the United States by 71,389,301 short tons, or 25 per cent. 

The steps by which the United States has attained its present rank 
among the coal-producing countries of the world are exhibited in the 
following table, which shows the production of each country for each 
year for which the figures are obtainable since 1868. At the beginning 
of that period the United States held third place, with Great Britain 
first and Germany second. The latter country was permanently dis- 
placed in 1877, although in four years previous to that date, in 1871, 
1872, 1873, and 1874, our production had exceeded that of Germany. 

In 1902 the United States produced 80 per cent more coal than Ger- 
many, and in 1903 our production was almost exactly double that of 
the German Empire. 


World’ a production of coal, by countries, 1568-1903. 


United States. Great Britain. Germany. 
Year. a => S qc ENE 
Long tons. | Short tons. | Long tons, | Short tons. | Metric tons. | Short tons, 

jn ——— 28, 258, 000 31,648,960 | 103,141,157 | 115,518, 096 32, 879, 123 36, 249, 233 
1 AAA 28, 268, 000 31,660, 160 | 107,427,557 | 120,318,864. 34,343,913 37, 864, 164 
IB1U iioi is aos 32, 863, 000 36,806,560 | 110,431,192 | 123,682, 935 34, 003, 004 37, 488, 312 
Icono 41, 384, 000 46,350,080 | 117,352,028 | 131,434, 271 37,856, 110 41,736, 361 
Ta 45, 416, 000 50, 865, 920 | 123,497, 316 | 138, 316, 994 | 42, 324, 467 46, 662, 725 
PAPA 51, 004, 000 57,124,480 | 128,680,131 | 144,121, 747 ¡ 46,145,194 50, 875, 076 
IST AA 46, 916, 000 52,545, 920 | 126,590,108 | 141, 780, 921 46, 658, 145 51, 440, 605 
IB A 46, 686, 000 52, 288,320 | 133,306, 485 | 149,303, 263 47, 804, 054 52, 703, 970 
AAA 47, 500, 000 63, 200,000 | 134,125,166 | 150, 220, 186 49, 550, 461 54, 629, 383 
AAA 53, 948, 000 60, 421, 760 | 134,179,968 | 150, 281, 564 48, 229, 882 53, 173, 445 
18IB AA 51, 655, 000 57,853,600 | 132,612,063 | 148,525, 511 50, 519, 899 55, 698, 188 
E AAA 60, 893, 570 68, 200,799 | 133,720,393 | 149,766, 840 53, 470, 716 58, 951, 464 
Is 67, 998, 164 76,157,944 | 146, 969,409 | 164,605, 738 59, 118, 035 65, 177, 634 
Iosis 76, 865, 357 85,891,030 | 154,184,300 | 172,686, 416 61, 510, 485 67, S48, 385 
jj. ym 92,219,454 | 103,285,789 | 156,499,977 | 175,279, 974 65, 375, 211 72,079, 478 
j|... APA 102,867,969 | 115,212,125 | 163, 737,327 | 183,385, 806 70, 442, 648 77,663, 019 
E PPP 106, 906, 295 | 119,735,051 | 160,757,779 | 180, 048, 712 72,113, 520 79, 505, 487 
INS sese ias 99,249,817 | 111,159,795 | 159,351,418 | 178,473,588 73, 674, 515 81, 227, 255 
Eein Scere as 101, 500, 024 | 113, 680,027 | 157,618,482 | 176, 420, 700 73, 682, 584 81, 235, 049 
Is 116,651,974 | 130,650,211 | 162,119,812 | 181,574,189 76, 232, 618 84, 046, 461 
1888 men E 132, 731,613 | 148,659,407 | 169,935,219 | 190,327, 445 81, 960, 083 90, 360, 992 
pos —— 126, 097,869 ' 141,229,613 | 176,916,724 | 198, 146, 731 84, 973, 230 93, 640, 500 


o AAA 140, 866,931 | 157,770,963 : 181,614,288 | 203, 408, 003 89, 290, 834 98, 398, 500 
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1MB...ooooocomococjoroo.. A cccceccces--| 35,002, 992 88, 583, 798 23, 870, 820 26, 312, 805 


| United States. Great Britain. Germany. 

PS | Long tons. | Short tons. | Long tons. | Short tons. | Long tons. | Short tons. 
1) ee ee 150, 505, 954 | 168,566,668 | 185,479,126 | 207,736,621 | 94,252,278 | 108, 918, 186 
1892...........--- 160, 115,242 | 179,329,071 | 181,786,871 | 203,601,296 | 92,514,050 | 102,029,815 
1899... ee 162,814,977 | -182,852,774 | 167,325,795 | 184,044,890 | 95,426,153 | 106,207, 884 
A ooo 152, 447,791 | 170,741,526 | 188,277,525 | 210,870,828 | 98,805,702 | 108,883, 884 
TN 172, 426,366 | 198,117,530 | 189,661,362 | 212,320,725 | 108,957,689} 114,561,318 
TON 171,416,390 | 191,986,357 | 195,361,260 | 218,804,611 | 112,471,106 | 123,943, 159 
1897......... s | 178,766,071 | 200,229,199 | 202,129,981 | 226,885,523 | 120,474,485 | — 132, 762, 882 
1898...........-.- 196, 407, 382 | 219,976,267 | 202,054,516 | 226,801,058 130,928,490 | — 144,283, 196 
A 226, 554,685 | 253,741,192 | 220,094,781 | 246,506,155 ¡ 135,824,427 | 149,719, 766 
1900...........-.- 240,789,309 | 269,684,027 | 225,181,300 | 252,208,056 | 149,551,000 | 164,805, 202 
51) ee eee 261,874,886 | 298,299,816 | 219,046,945 | 245,882,578 | 152,628,981} 168,217, 082 
1902..........---- 269,277,178 | 801,590,439 | 227,095,042 | 254,346,447 | 150,436,810 | 165, 826, 496 
(|= a ee $19, 068,229 | 357,856,416 | 280,884,469 | 257,974,605 | 162,312,075 | 178,916,600 

Austria-Hungary. | France. Belgium. 
AAN, Metric tons. | Short tons. | Metric tons. | Short tons. | Metric tons. | Short tons, 

1868. ....... sese 7,021,756 | 7,741,486 | 13,830,826 | 14,697,236 | 12,298,589 | — 18,569,194 
1869.............. 7,663,043 | — 8,448,505 | 13,509,745 | 14,894,494 | 12,913,994 14, 270, 763 
|; MASA 8,355,945 | 9,212,429 | 13,179,788 | 14,530,716 | 18, 697, 118 15, 101,073 
y EE 8,497, 401 | 9,302,235 | 13,240,135 | 14,597,249 | 18,738,176 | . 16,140,827 
JD PA 8,825,896 | — 9,730,550 | 16,100,773 | 17,751,102 | 15,658,948 17,263, 990 
E MON 10,104,769 | 11,140,508 | 17,479,341 | 19,270,973 | 15,778,401 17, 395, 687 
1874 AA 12,631,364 | 13,926,079 | 16,907,913 | 18,640,974 | 14,669,029 16, 172, 604 
Tr es 13,062,738 | 14,395,187 | 16,956,840 | 18,694,916 | 15,011,831 16, 549, 992 
1876.-00. tenet 18,000,000 | 14,827,300 | 17,101,448 | 18,854,846 | 14,329,578 15, 798, 360 
187] oe ecco 18,500,000 | 14,883,750 | 16,804,529 | 18,526,993 | 13,669,077 15, 070, 157 
"Vr NR 13, 900,000 | 15,324,760 | 16,960,916 | 18,699,410 | 14,899,175 16, 426, 340 
Lr ERR: | 14,500,000 | 15,986,250 | 17,110,979 ' 18,864,854 | 15,447,292 17, 080, 640 
1880.............- | 34,800,000 | 16,917,000 | 19,861,564 | 21,346,124 | — 16,886,698 18, 617, 585 
1 ee 15,904,818 | 16,878,556 | 19,765,983 | 71,791,996 | 16,873,951 18, 608, 531 
1 A 15,565,292 | 17,149,709 | 20,603,704 | 22,715,584 | 17,590,989 19, 394, 065 
1888.............- 17,047,961 | 18,795,877 | 21,338,884 | 23,520,607 | 18,177,754 20, 040, 974 
7 MR 18,000,000 | 19,845,000 | 20,028,514 | 22,075,924 | 18,051,499 19, 901, 778 
1885.........e---- 20,435,463 | 22,530,098 | 19,510,580 | 21,510,359 | 17,437,608 19, 224, 967 
1886...........--- 20,779,441 | 22,909,384 | 19,909,894 | 21,950,658 | 17,285,548 19,057, 311 
1887. ee 21,879,172 | 24,121,787 | 21,287,589 | 28,469,567 | 18,378, 624 20, 262, 438 
o NER 23,859,608 | 26,805,218 | 22,602,894 | 24,919,691 | 19,218,481 21, 188,875 
1889.............- 25, 328,417 | 27,924,580 | 24,308,509 | 26,794,619 | 19,869,980 21, 906, 658 
1890.............- 27,504,082 | 30,328,195 | 26,083,118 | 28,756,688 | 20,365,960 22, 453, 471 
j|. PN MES 28,823,240 | 31,777,622 | 26,024,893 | 28,692,444 | 19,675,614 21, 692, 398 
(cada 29,087,978 | 82,014,871 | 26,178,701 | 28,862,018 | 19,583,178 21, 590, 448 
E are $0,449,804 | 33,570,858 | 25,650,981 | 28,280,207 | 19,410,519 21, 400, 097 
]HM PP 81,492,000 | 84,704,184 | 27,459,137 | 30,273,699 | 20,458,827 22, 555, 857 
1896.........- eee 82,654,777 | 35,985,564 | 28,019,893 | 30,877,922 | 20,450,604 22, 536, 566 
1896...........- ..| 88,676,411 | 87,111,406 | 29,189,900 | 32,167,270 | 21,252,370 23, 420, 112 
E rS 85,868,000 | 39,515,516 | 30,797,629 | 33,938,987 | 21,534,629 23, 731, 161 
1898.........-..-- 87,786,963 | 41,652,669 | 32,856,104 | 35,656,426 | 22,075,093 24, 326, 752 
1899............-- 38,789,000 | 42,690,878 | 32,868,000 | 36,215,026 | 21,917, 740 24, 159, 925 
1900.2: doo excess 89,029,729 | 48,010,761 | 33,404,298 | 36,811,586 | 23,462,817 25, 856, 024 
|) O 41,202,902 | 45,417,959 | 82,301,757 | 35,596,536 | 22,213,410 24, 485, 842 
7 ae eee nee 89, 479,560 | 43,518,319 | 30,196,994 | 33,286,146 | 22,877,470 25, 217, 835 
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Russia. one | Total. =| Per cent 
of United 
Metric tons. | Short tons. | Metric tons. | Short tons. | Short tons. | Short tons. States, 

1868.... 430, 032 AA EON 1,147,330 | 221,035, 430 14. 32 
1869... 579, 419 A row n risas esni 1,104,563 | 229,200,013 13. 81 
1870.... 667, 806 E A E RETURN NEN 1,063,121 | 238, 621, 068 15. 42 
1871.. 772,871 A vo eR EIER DOR ES 1,114,248 | 260,526, 424 17.79 
1872... 1,037, 611 A aeteousewsesay 1,268, 115 | 283,002, 843 17.97 
1873... 1, 154, 618 1,212,880 O owe du EE EMEN 1,502,516 | 302,703, 376 18.87 
1874.. 1, 270, 889 1,400,520... Leones ue e| sata e ERE sess 2,708,756 | 298, 616, 379 17.60 
1875. 1, 673, 753 E sc ccasess adecewe to Seine 2,639,104 | 308,419, 177 16. 96 
1876.... 1,796, 146 1,908,201. A lee ce PERS 2,597,143 | 311,594, 969 17.07 
1877.... 1,760, 276 1,999, 824 cios ay cono» |n Ra Ex ZR P x ER 2,821,155 | 317,113, 648 19. 05 
1878... 2, 483, 575 2:198 EA eas pU homens 8,176,050 | 318, 441, 990 18.17 
1879.... 2, 874, 790 A vae ex RECEN Y 8,362,605 | 335, 332, 908 20. 34 
1880.... 3, 238, 470 3,670,413 |. iets tee s opec dx vex ua 3,621,342 | 369, 413, 780 20. 62 
1881.... 3, 439, 787 9,792,955. A O A naa RUE 5,185,974 | 392,663, 253 21.87 
1882... 3, 672, 782 4,049, 242 A Sade NF ten hon ne Rea 6,128,631 | 420,082, 472 24. 58 
1883... 3, 916, 106 4, 317, 506 1, 021, 000 1, 125, 142 6,929, 841 | 450, 990, 397 25. 55 
1884... 3, 869, 689 4, 266, 332 1, 159, 000 1,277, 218 7,367,309 | 454,022, 511 26. 37 
1885.... 4, 207, 906 4, 639, 215 1, 314, 000 1, 448, 028 7,570,507 | 447,783, 802 24.82 
1886... 4, 506, 027 4, 967, 895 1, 402, 000 1,545, 004 9,082,815 | 450, 848, 793 25.22 
1887.... 4, 464, 174 4, 921, 752 1, 785, 000 1, 967, 070 10,899,273 | 481, 412,743 27. 14 
1888.... 5,187, 312 5,719,011 2,044, 000 2, 252, 488 11,493,176 | 521, 225, 803 28. 52 
1889.... 6, 215, 577 6, 852, 674 2, 435, 000 2, 683, 370 12,618,299 | 581,797, 089 26. 56 
1890.... 6, 016, 525 6, 638, 219 2, 653, 000 2, 923, 606 13, 025, 637 | 563, 693, 232 27.99 
1891.... 6, 233, 020 6, 871, 906 3, 230, 000 3, 559, 460 14, 744,329 | 687, 654, 583 28. 69 
1892.... 6, 816, 323 7, 514, 996 3, 228, 000 3, 557,256 14, 998,633 | 593, 497, 904 30. 22 
1898.... 7,535, 000 8, 307, 337 8, 350, 000 8, 691, 700 15, 783, 599 | 582, 638, 296 81. 30 
1894.... 8, 629, 000 9, 509, 158 4, 311, 000 4, 790, 722 18,197,510 | 610, 487,368 27.97 
1896.... 9, 079, 138 10, 006, 210 4, 849, 000 5, 343, 598 19,428,643 | 644,177,076 29. 98 
1896.... 9, 229, 000 10, 170, 358 5, 019, 690 5, 531, 698 20, 866,748 | 664, 001, 718 28. 92 
1897.. 11, 207, 475 12, 350, 638 5, 647, 751 6, 225, 516 22,074,093 | 697,213, 515 28. 72 
1898. . 12, 307, 450 18, 562, 810 6, 761, 301 7, 572, 657 24, 797, 873 | 738, 129, 608 29. 80 
1899.. 13, 562, 810 15, 730, 346 6,716, 831 7, 401, 948 25,811,285 | 801,976, 021 81. 63 
1900... 16, 151, 557 17,799, 016 7, 429, 457 8,187, 262 27, 681,964 | 846,041, 848 31. 88 
1901.. 16, 269, 800 17, 934, 201 8, 945, 938 9,861, 107 30,565,923 | 870,711, U44 33. 69 
1902... 16, 259, 674 17,090,835 |.............. (a) b 37,907,163 | 888, 644, 787 33. 94 
AAA venant Us bra A A rr A A 


a Latest available figures are used in making up totals for 1902. 
6 This includes, in addition to the countries named in the followi 
439,964 tons; Natal, 663,960 tons; Cape Colony, 185,424 tons; Tasmania, 54,727 tons; 


pages, the output of Holland, 
exico, 782,633 


tons; China, Turkey, Servia, Portugal, etc. (estimated), 5,162,404 tons; total, 7,278,730 tons (1902). 
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New South Wales. 


Long tons. 


954, 231 

919, 774 

868, 564 

898,784 
1,012, 426 
1,192, 862 
1,304, 567 
1,329, 729 
1,319,918 
1,441,271 
1,575, 497 
1, 583, 381 
1, 466, 180 
1, 769,597 
2,109, 282 
2,521, 457 
2, 749, 109 
2, 878, 803 
2,830, 175 
2,922, 497 
8, 203, 444 
3, 655, 632 
3, 060, 876 
4, 037, 929 
3, 780, 968 
3, 278, 328 
3, 672, 076 
3,737, 536 
3, 909, 517 
4, 383, 591 
4, 736, 000 
4,597, 028 
5, 507, 497 
5, 958, 426 
5, 942, 011 


Short tons. 


Y, 068, 739 
1,030, 147 

972,791 
1,006, 638 
1, 133, 917 
1, 336, 005 
1, 461, 115 
1, 489, 296 
1,478, 308 
1,617, 594 
1,764,556 
1,773, 387 
1, 642, 122 
1, 981, 949 
2, 362, 396 
2, 821,032 
3, 079, 002 
3, 224, 327 
3, 169, 796 
3, 273,197 
8, 587, 857 
4,094, 308 
3, 428, 181 
4, 522, 480 
4,234, 681 
3, 671, 727 
4,112, 725 
4, 186, 040 
4, 378, 659 
4, 909, 622 
5, 304, 320 
5, 148, 671 
6, 168, 397 
6, 684, 637 
6, 655, 052 


COAL. 


Queensland. 


Long tons. 


19,611 
11, 120 
22, 639 
17, 000 
27,727 
33, 613 
43, 443 
32,107 
50, 627 
60, 918 
52, 580 
55,012 
58,052 
65,612 
74, 436 
104, 750 
120, 727 
209, 698 
228, 656 
238, 813 
311,412 
265, 507 
338, 344 
271, 603 
265, 086 
264, 403 
270, 705 
322, 977 
371, 000 
358, 407 
407, 819 
494, 009 
497, 132 
539, 472 
501, 531 


83, 368 
117, 320 
135, 214 
234, 862 
256, 094 
267, 470 
348, 781 
297, 368 
378, 915 
304, 195 
296, 896 
296, 131 
303, 190 
361, 734 
415, 520 
401, 416 
456, 757 
653, 290 
556, 788 
604, 209 
561, 715 
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New Zealand. 


Short tons, | Long tons, 


162, 218 
231, 218 
299, 623 
337, 262 
378, 272 
421, 764 
480, S31 
611, 063 
634, 353 
558, 620 
613, 595 
586, 445 
637, 397 
668,794 
673,315 
691,548 
719,516 
727,000 
793, 000 
840, 713 
906, 778 
975, 234 
1, 093, 990 
1, 227, 638 
1,362, 702 


Short tons. 


roonvornorroncsjornsar.n nn...» 
re.o.n.nocen.enna cren. n.e....»a 
cocnonsssnoso ..osnnnacon..o 
eno njornrnrnn....» 
esncnrcrnonsnnncjnornoe.n.no.ooo 
sonononanonsas[oronncornor..ra 
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181, 681 
258, 964 
335, 913 
377,733 
423, 665 
472,376 
538, 531 
572, 390 
598,475 
625, 654 
687, 562 
656, 818 
713, 885 
749, 049 
754, 113 
774, 534 
805, 892 
814, 210 
888, 160 
941, 600 
1,015, 591 
1, 092, 262 
1, 225, 269 
1, 374, 955 
1, 626, 226 
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Victoria. Canada. India. Spain. 

Year. "ame | ——— a p ERI A A A 

Long tons. Short tons. ; Short tons., Long tons. | Short tons. |Metric tons. | Short tons. 

Lo m —Á——————r————Á———— ———————— 
1869: osos esc PO euentu tede EVA AN edad Sede aud sentem pic de| paste ldu au qe 
ISO woes zou ES A PA A A A M EE E Plu 
IST) Er "un A ——Ó—— € 
A rr P wrsee’s "m 
|y rM UN O A AR O E EU E 
A idl E AE 1,058 410.1 eo aset O A 
TST DB API cS E 084. 905 I chic cesa kE cud Psp suse eu DT eRE de ede Ere 
A ueri tee seep hanes] o anne RR Ron OSS MUS. coe sese A O veces eMe 
DBT UPS EIER EN 1002 [zt eis A ines adu side RT FERRE ERE 
E Sec A CR DLOSLONI A A iege ERE RARO SENEFEE 
A m€—— 1195 A EE A EVE RESA ONES ETE 
2L... MINE A PT ETERN 1,421,695. eeu A s emis e pee i RESP 
LSS pero qM 1, 487,182 997,543 | 1,117,248 ose zer PP 
18982... cc yes A AA 1,811,708 | 1,130,242 | 1,265,871 |............ forro... SES 
VOSS m E CE 1,806,259 | 1,315,976 | 1,473,893 |............]--- eere 
o oe oco A ev exESE: m 1,950,080 | 1,266,312 | 1,418,269 |............]..... ee -- 
jp. D —M———Ó—À — 1,879,470 | 1,294,221 | 1,449,628 |............ .- ecce eene 
AAA O EE M 2,091,976 | 1,401.295 | 1,569,450 | 1,001,432 1,104, 079 
INN Los caked sesion cad eal E i ap cen 2,418,494 | 1,560,393 | 1,747,640 | 1,038,305 1, 144, 781 
j| A A TE 2,658,134 | 1,802,876 | 2,019,221 | 1,036, 565 1, 142, 813 
pl AAA 14, 421 16,152 | 2,719,478 | 2,045,359 | 2,290,802 | 1,153,755 1, 272, 015 
IM 20, 750 23,240 | 3,117,661 | 2,168,521 | 2,438,744 | 1,212, 089 1, 336, 328 
IB91 4502 ee sey ess 22, 834 25,574 | 3,023,076 | 2,328,577 | 2,608,006 | 1,287,988 1, 420, 007 
IO inicios 23, 363 26,166 | 3,292,547 | 2,537,696 | 2,842,220 | 1,461,196 1, 610, 969 
SOS ide wewaw owen 91, 726 102, 733 | 3,201,742 | 2,529,855 | 2,833,438 | 1,484,794 1,636, 986 
o PPE 175, 175 196,196 | 3,903,913 | 2,810,929 | 3,158,240 | 1,657,010 1, 830, 853 
1895. AAA 194,171 217,472 | 3,512,504 | 3,538,000 | 3,962,560 | 1,783,783 1, 965, 729 
1898... sues aes 227, 000 255,240 | 3,743,234 | 3,848,000 | 4,309,760 | 1,878, 399 2, 069, 996 
AAA 236, 277 264,630 | 3,786,107 | 4,063,127 | 4,550,702 | 1,939, 400 2,137, 219 
1808 AA 245, 659 275,138 | 4,172,655 | 4,203,199 | 4,707,582 | 2,526, 600 2, 784, 313 
LBD vs Sate is Scie ease 262, 380 293,866 | 4,925,061 | 5,093,260 | 5,704,451 | 2,742, 389 3, 022, 113 
IO ici tar 211,596 236, 988 | 5,322,197 | 6,118,692 | 6,852,935 | 2,674,105 2, 9416, 864 
1901... oes pis 209, 329 234,448 | 6,186,286 | 6,635,727 | 7,432,014 | 2,747,724 3, 027,992 
1902. — 225,164 252,181 | 7,639,225 | 7,433,972 | 8,326,049 | 2,807,550 3, 094, 762 
1905: 5.25 eor O [na iba Svo T 1,096,094. Lise esee dso[e aues cena 2,798,113 3, 084, 360 
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Production of minor coal-producing ccuntries, 1868-1908—Continued. 


| Italy. Sweden. South African Republic. 
Year. | : lg 

! Metric tons. | Short tons. | Metric tons. | Short tons. | Long tons. | Short tons. 

|] S| | _ _—_ MH ——————— 
A 51, 386 AA A A A 
1869 id 56, 201 2 A ON 
IO 58, 770 64,794 |..... bes a wai ous ExRV A E 
IST AAA 80, 336 R8,0/0 AAA AR A A 
IST AA 93, 556 A A O euaeesusewnwae 
Ii 116, 884 128. BOA AAN PR A ev RES REEA 
1874. kde cech ase 127, 473 A O A | ves tree a 
A 116, 955 198,943. A O A wan Ru T x NR 
IO MIN 116, 399 128; 390 le cau usa ens cesi vus haus sec steeds bs Weed ecsnan sse ne 
f. yy OR 120, 588 132946 |. ss ceca secu bn re ewe a | sa cR A ee Ee UR dV RA QR RUE 
1878, saccades ees 124, 117 AA A eaeeasseevea ae a 
ISTO AN 131, 318 TAA 718 AA A A nee w E Rue EE E 
jo — 139, 369 ¡A a esu ctc O COR AA ea Eus 
ISSE ose eerie. 134, 582 148377 AA O Iva a a Ge orate E Ue RR na Eo 
1882.2 EOS 164, 737 181,023] eese esso A AO duc oua due pus 
bh. PERPE 214,121 295,901 AA A Eee [ser e Sensus A EFE 
o A 223, 322 VA DAP A A P RM 
T885 sinó 190, 413 DA O eciam es RE RR ORÜSC US 
I8SSD ioca IE ew 243, 325 A e E Qoae i ees nre p EN RERPE 
IRS) rrt 827, 665 SOL 2D]. AA vu en RE REN webs cu RESET MEREARENO NA EE 
e EN 366, 794 404, 390 i oves dou. asc eueLRERXOR EE IR Xu exec S qux) CES CERE TEES 
juo ctun 390, 320 A o A LI. mM MM 
IBGU as | 376, 326 415, 500 187,512 206.102 ii ssel derdes E cede ged 
]ROT A me un 289, 286 818, 938 198, 033 218, 99] oov eon AA 
A 295, 713 826, 024 199, 380 219,816 [arado los adds 
ji. ctas | 317, 249 349, 767 199, 933 220, 426 548, 534 614, 358 
p. S i 271,395 299, 103 213, 633 235, 632 791, 358 886, 321 
A | 305, 321 336, 568 223, 652 246, 464 1, 133, 466 1, 269, 482 
1896 5.6. stews sew ss. 276, 197 304, 369 226, 000 249, 052 1, 437, 297 1, 609, 772 
dr 314, 222 346, 273 224, 343 251, 264 1, 600, 212 1, 792, 237 
1898..... enecaness 941, 327 376, 245 236, 271 260, 448 1, 907, 271 2, 136, 143 
o AAA 388, 534 428, 164 239, 344 263, 757 1, 464, 317 1, 640, 085 
D —— 480, 859 529, 907 252, 320 218, 067 433, 948 486, 022 
ppc AAA 425, 614 469, 154 271,509 299, 284 671, 532 752, 116 
A 413, 810 456, 143 304, 733 335, 907 1, 590, 330 1,781,170 
di AA A A A A A E E 


COAL TRADE REVIEW. 


The most marked feature in connection with the coal-mining indus- 
try in 1903 was the comparative peace which reigned throughout the 
coal-mining regions, a period of calm after the stormy scenes of 1902. 
There were only two States in which the production was seriously dis- 
turbed by general strikes, these being Alabama and Colorado. In 
neither of these States, however, was the disturbance of sufficient 
length or general character to cause a decrease in the production of 
coal. The year 1903, in addition to the general peace, was one of 
unprecedented activity throughout most of the coal-producing States. 
The car supply, while not up to all that was desired in some of the coal- 
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mining regions, was in much better condition than that which prevailed 
in 1902, and the railroads were better equipped for the transportation 
of coal from the mines to the consuming and distributing centers. 
Prices at the mines ruled higher than at any time within the last fif- 
teen years, and while in some instances an oversupply was created in 
some of the principal cities, with the natural result of reduced prices, 
the general situation was one of satisfaction to producing, transport- 
ing, and selling interests. Consumers were naturally disposed to com- 
plain of the high prices which they were obliged to pay for fuel, but 
as there was no decided setback to the prevailing satisfactory trade 
conditions, the consumers were able to meet this increased expense. 

A comprehensive idea of the conditions which prevailed throughout 
the United States may be obtained from the following reviews of the 
coal trade in the principal cities. These reviews have been prepared 
by secretaries of boards of trade or other local authorities familiar with 
the coal-trade conditions. 


NEW YORK, N. Y. 


The following review of the coal trade of New York City has been 
prepared for this report by Mr. Samuel Sanford, associate editor of 
the Engineering and Mining Journal: 

The year 1903 was the most satisfactory in the history of the New 
York coal trade for the large anthracite sales agencies, but was unsatis- 
factory for sellers of some grades of bituminous. A large amount of 
coal consigned to New York firms is transshipped by them to points 
on Long Island Sound, and detailed statements of such transshipments 
have not been compiled, but the tonnage of anthracite sold was 
undoubtedly the largest on record, while prices averaged higher than 
In any year since 1875. 

Concerning the financial control of the great mining and transporta- 
tion companies, the most noteworthy event reported was the transfer 
of a large block of Philadelphia and Reading Railroad stock to the Bal- 
timore and Ohio and the Lake Shore railroads; the transfer increased 
the Pennsylvania and Vanderbilt interest in the anthracite industry 
and lessened that of J. P. Morgan & Co. Another event was the 
retirement of Mr. Olyphant from the presidency of the Delaware and 
Hudson Company, followed by a general reorganization of several 
departments of the road. Still another happening of some interest 
was the suit brought before the Interstate Commerce Commission by 
a certain newspaper owner against the anthracite railroads, alleging 
discriminations in freight rates, excessive rates, and a combination to 
maintain prices of coal. The hearings before the Interstate Commerce 
Commission brought out very little that was not already a matter of 
record, and were cut short by & decision of Judge Lacombe denying 
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the Commission's power to take certain evidence. The Commission 
appealed to the United States Supreme Court. 

Anthracite was in short supply at the opening of 1903, prepared 
sizes selling at retail for $13 per ton in New York. Wholesale prices 
varied widely. The largest companies had refused to take advantage 
of public need, and after the miners resumed work in 1902 sold coal at 
a stated price of $5 per ton for egg, stove, and chestnut sizes. Some 
so-called independent operators, however, who sold to larger concerns 
under contracts calling for 65 per cent of the average tidewater price, 
objected to receiving 65 per cent of $5, claiming that the actual price 
was around $10. To avoid damage suits the large companies volun- 
tarily abrogated these contracts for three months, buying the coal at 
the breaker and selling it back to the operator at tidewater, leaving 
him free to get any price he could. Before February, owing to extra- 
ordinary activity at the mines and heavy shipments, prices broke, 
coal selling at retail in New York for $7.50, while the speculative prices 
free on board for stove size was $5.50. By March retail prices at 
New York had fallen to $6.25 for egg, stove, and chestnut sizes, and 
wholesale prices went down to the $5 mark previously named by the 
large concerns, and the independent operators found some difticulty in 
collecting money due for $10 coal from speculators, who were selling 
ata loss. Early in April the Philadelphia and Reading Coal and Iron 
Company announced basis prices of $4.75 for broken and $5 for egg, 
stove, and chestnut sizes, with graded discounts for certain months. 
Other companies made similar announcements, and a great rush of 
orders resulted, householders who had never sought to take advantage 
of spring discounts before remembering their experiences since the 
previous June, and buying liberally. This retail demand remained 
unusually brisk until well into July, with resulting activity in the 
wholesale trade, as New York dealers, havi ing limited storage capacity, 
normally buy but little during the late spring and the whole summer. 
By August the effects of the previous year’s strike had about passed, 
and conditions were nearly normal. The small steam sizes, owing to 
the great decline in the prices of bituminous and to the short-sighted 
policy of many anthracite producers, who during the winter had sold 
as coal stuff that was little better than culm, the market for steam 
sizes was dull. It continued to decline until November. The demand 
for prepared sizes did not decline so soon, but buying during Sep- 
tember and October was light. The coming of cold weather late in 
November put the trade on a winter basis. 

New York Harbor prices, free on board, asked by the principal 
companies for free-burning white ash coal was as follows: January, 
February, and March, broken, $4.75; egg, stove, and chestnut, $5; 
April, broken, $4.25; egg, stove, and chestnut, $4.50; May, $4.35 and 
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$4.60; June, $4.45 and $4.70; July, $4.55 and $4.80; August, $4.65 
and $4.90; September, October, November, and December, $4.75 and 
$5. The prices obtained on sales, as reported to the commissioner 
appointed by the Anthracite Strike Commission, for the months of 
May to December, inclusive, were a little below the prices asked, the 
difference being due to concessions made on large and long-time con- 
tracts or on special lots. 

The two most important consolidations affecting the New York bitu- 
minous trade in 1903 were the bringing under one control of the Con- 
solidation Coal Company of Maryland, the Fairmont Coal Company of 
West Virginia, and the Somerset Coal Company of Pennsylvania, 
through Baltimore and Ohio Railroad interests, and the formation of 
the Pennsylvania Coal and Coke Company, which ships from mines in 
the Clearfield region of Pennsylvania over the Pennsylvania and the 
New York Central railroads. The year opened with demand heavy, and 
bituminous prices equaling those of the prepared sizes of anthracite, 
but soon declined, and by January 10 ordinary grades of Clearfield 
were selling for $7, free on board, New-York shipping ports. By Feb- 
ruary 1 prices were down to $5.25 and by February 20 to $3.25. The 
break was chiefly due to large offerings of British coal at $4.50 to $5, 
alongside, North Atlantic ports. Contract prices for the new year 
beginning April 1 were, however, fixed at $3.35 for average grades of 
Clearfield, free on board, New York Harbor ports, with special grades 
in proportion. This large advance over the previous year’s prices 
was made by influential producers against the advice of the most 
experienced men in the trade. Consumers did not come forward at 
these prices, and concessions were made by producers of the poorer 
grades. Car supply at the mines, which had been about 25 per cent 
of producers demands early in February, increased to 50 per cent by 
May 1, while transportation was prompt. A further increase in car 
supply and no improvement in demand caused the market to sag, and 
by May 15 ordinary grades of Clearfield sold at $2.50, free on board, 
New York Harbor shipping ports, while some lots on which demurrage 
was accumulating sold as low as $2.40. During the last half of the 
year strikes in many industries, and abundant waterpower for those 
concerns using it, reduced consumption, while the market had suffered 
from heavy arrivals of foreign coal. From July 15 until into October 
ordinary grades of Clearfield sold at $2.50 to $2.85, free on board, 
New York Harbor shipping ports. 

In October producers of certain special grades, who found it 
impossible to maintain contract prices in the face of price cutting that 
had continued for months, virtually abrogated their contracts, prices 
of poorer grades suffered in sympathy, and the market was tempo- 
rarily demoralized, ordinary grades of Clearfield selling at $2.40 to 
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$2.50, free on board, New York Harbor shipping ports into December. 
The year closed with these prices prevailing: Georges Creek, $3 to 
$3.50; best Clearfield, $2.60 to $2.80; fair Clearfield, $2.50 to $2.60; 
best gas coal, $3.05 to $3.15. 

During the last half of the year the railroads, owing to lessened 
industrial activity, gave prompt transportation to tidewater and fur- 
nished cars enough for the urgent needs of operators. ` Coastwise 
freight rates showed wide fluctuations during the year, owing to the 
variation in the demand for coal. Early in January some vessels got 
the remarkable rate of $2.50 from New York to Boston and $1.50 to 
Long Island Sound ports. By January 10 rates from New York were 
$1.50 to Boston and $1 to Providence, New Bedford, and Long Island 
Sound, and by March 5 were 65 to 75 cents to Long Island Sound, and 
$1.05 to $1.15 to Boston, Salem, and Portland. Barge rates to near-by 
Sound ports fell from 35 to 40 cents in January to 20 cents in March. 
Rates during the spring and summer fell slightly. In September the 
following rates prevailed: Providence, New Bedford, and Long Island 
Sound, 65 to 75 cents; Boston, Salem, and Portland, 75 to 80 cents. 
In November the rates were: Providence, New Bedford, and Long 
Island Sound, 60 cents; Boston, Salem, and Portland, 70 cents. In 
December they were: Providence, New Bedford, and Long Island 
Sound, 50 cents; Boston, Salem, and Portland, 60 to 65 cents. 


BOSTON, MASS. 


The coal trade of Boston is reviewed by Mr. Elwyn G. Preston, 
secretary of the Chamber of Commerce, as follows: 

The coal trade of Boston during spring of 1903 witnessed a return 
to normal conditions from the extraordinary conditions that prevailed 
during 1902, followed by a reaction during the summer and fall months, 
which appeared to be in the nature of a legacy of exhaustion from the 
excitement of the previous year. The settlement of the strike in the 
fall of 1902 was followed by increased receipts of both anthracite and 
bituminous coal, but not in sufficient amount to take care of the late 
winter requirements. As a result, prices remained for some months 
at the high level reached at the close of 1902. 

The table following shows the receipts of both anthracite and bitu- 
minous coal for the past year as compared with previous years. 
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Receipts of coal at Boston, Mass., for twenty years. 


[Long tons.] 
Domestic. 
Foreign. 
Y car. By water. All rail. Total. 
Anthracite. | Bituminous. | Anthracite. | Bituminous. | Anthracite. | Bituminous. 

jr A AA E A A RUPEE SEATS 2, 225, 740 
| EM A CA A AO sacha A 2, 221, 220 
E ee NN O A AS AAA 44, 464 | 2,500, 000 
A A AAA MAPA AA wir E 13, 966 | 2, 400, 000 
1888....| 2,057,279 3:004: AA AO O 10,081 | 3,071,556 
1889....| 1,647,348 A A Dese TES RDQOES 5,538 | 2,567, 852 
1890....| 1,740,564 P7 857 A ERN EE 14,072 | 2,719, 498 
1891....| 2,039,443 1:070:088 AA LOEN E E sem ted cos 5,842 | 3,115,373 
1892....| 2,163,984 PORE O A AA 1,416 | 3,085, 215 
1893....| 2,227,086 1,100,384 |.............. a50,000 l.............. 17,097 | 3,394,567 
1894....| 2,237,599 958,701 L.............. a71,303 l.............. 41,779 | 3,309, 382 
1895....| 2,518,441 a A 290,999 ...........-.- 21,009 | 3, 608, 211 
1896....| 2,092,798 1,391,949 |.............. a104,080 .............- 61,071 | 3,649, 898 
1897....| 1,948,283 1,591, 245 32, 836 o 50, 235 | 3, 688, 278 
1898.... 1,835,806 | 1,706,929 31, 071 62.143: boas os ensicss 17, 122 | 3,653, 071 
3899...) 2,178, 791 1, 746, 780 47, 308 94,614 |..........ee- 201,671 | 4,269, 159 
190.... 1,973,733 2, 086, 260 32, 146 61 99) EASE ales 551,817 | 4,708, 247 
1901....| 2,139,989 2, 063, 691 23, 569 47,139 oe 538,031 | 4,812, 419 
1902.... 974, 649 2, 103, 696 40, 7 120, 812 41,766 1,001,520 | 4, 283, 198 

2, 042, 512 2,078, 499 109, 033 185, 330 22, 432 1,226,134 | 5,663, M0 


a Total anthracite and bituminous. 


The receipts of domestic bituminous coal were slightly in excess of 
the previous year, the falling off by water being more than counter- 
balanced by the all-rail receipts. The receipts of foreign bituminous 
coal exceeded those of the previous year by 225,000 long tons, aggre- 
gating 1,226,134 long tons, and constituting 54 per cent of the total 
bituminous receipts. Of the foreign bituminous coal 644,462 long tons 
came from Nova Scotia and Cape Breton, the balance coming from 
various ports of Great Britain. The British coal was received prin- 
cipally during the first four months of the year. 

The receipts of domestic anthracite coal were 2,151,545 long tons, as 
compared with 1,015,404 tons in 1902 and 2,163,558 tons in 1901. 
Only 22,432 tons of foreign anthracite were received during 1908, 
practically all coming from Hull and Swansea. 

The table following shows the amount of coal received at Boston and 
forwarded to interior New England points and the net receipts at Bos- 
ton, which represents coal entering into local consumption. 
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Monthly receipts of coal at Boston, Mass., for 1908, with comparisons. 


[Long tons.] 
Receipts, all routes. Mein pots New Net Maru nee 
Month. E 
Anthracite. | Bituminous. | Anthracite. | Bituminous. | Anthracite. | Bituminous. 
Long tons. Long tona. Longtons. Long tons. Long tons. Long tons. 

January ......... 230, 218 364, 110 16,915 97, 412 213, 303 266, 698 
February ........ 182,911 462, 004 27,963 87,469 154, 948 874, 535 
March........... 120, 093 342, 326 18,515 102, 707 101,578 239, 619 
April i once ies 160, 024 316, 829 26, 414 84, 599 133, 610 232, 230 
MSY p 211, 937 289, 283 19, 042 74,087 192, 895 215, 196 
June ia 163, 673 213, 564 17,375 92, 665 146, 298 120, 899 
DULY Cs eine ERG 240, 011 298, 383 31,851 78,874 208, 160 219, 509 
August .......... 198, 952 242, 929 42, 847 58, 144 156, 605 184, 785 
September....... 226, 699 268, 090 35, 492 44, 852 191, 207 228, 238 
October ......... 176, 719 216, 467 17,686 60, 383 159, 033 156, 084 
November....... 135,577 233, 336 7,852 69, 157 127, 725 164,179 
December....... 127, 163 242, 642 15, 641 65, 848 111, 522 177, 204 

Total, 1903 . 2, 173, 977 3, 489, 963 277,093 915, 697 1, 896, 884 2, 574, 266 

Total, 1902. 1,057, 170 3, 226, 028 108, 209 762, 593 948, 961 2, 463, 435 

Total, 1901.! 2,163,558 2, 648, 861 333, 178 792, 225 1, 830, 380 1, 856, 636 

Total, 1900. 2, 005, 879 2,702, 368 397, 417 851,332 1, 608, 462 1, 851, 036 

Total, 1899. 2, 226, 094 2, 043, 065 461, 827 647, 533 1, 764, 267 1, 396, 532 

Total, 1898 . 1, 866, 877 1, 786, 194 368, 960 663, 008 1, 497, 917 1, 128, 186 

Total, 1897 . 1, 981,119 1, 707, 154 418,171 734, 541 1, 562, 948 972, 613 


From this table it will be observed that the receipts of anthracite coal 
which entered into local consumption were almost exactly double the 
quantity of the previous year. It is impossible to determine with any 
accuracy the stocks on hand at the beginning of the year but it is 
quite safe to assume that these figures do not represent the relative 
consumption, but that the consumption of 1902 was considerably more 
than one-half that of 1903—probably about three-fourths. 

Coal freights covered a wide range, the year opening at high fig- 
ures, owing to the great demand for tonnage to move the coal then 
offering. Contrary to the usual conditions, the low prices were reached 
during the fall and winter months instead of during the ordinary mid- 
summer dullness. The following statement shows the range and the 
months during which the extreme prices were obtained: _ 


Coal freights to Boston during 1908. 


Minimum, Maximum. 
From— 
Rate Date Rate Date. 
New York............. : $9.55 to $0.65 | December ............ $2.00 | January. 
Philadelphia ......... | .75to0. .80 |..... dado | 2,00 to 2.25 Do. 
Baltimore............. 89 [Loos O suse ER CIS 2. 50 Do. 
Norfolk and Newport .80 |..... n an 2. 00 Do. 
News. i | 


M R 1903——26 
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The extraordinary prices quoted in December of 1902 and January, 
1903, caused additions to be made to the coal-carrying fleet of vessels 
ordinarily employed in other trades, which in part accounted for the 
long continuance of low-vessel freights. 

The prices for anthracite coal in the local market covered a wide 
range, the year opening with stove coal quoted at retail in the Boston 
market at $12, and pea grades at $10, these prices being maintained 
by the large dealers for transactions with their old customers. Iso- 
lated transactions were had at much higher prices, one cargo of anthra- 
cite being reported as bringing $12.75 per ton alongside the wharf at 
Boston. 

The price fell early in February to $10 for stove coal, and by gradual 
reductions during the month to $7.50 in March. The low price of the 
year was quoted in April, viz, $6.50 per ton. In May the price was 
advanced to $6.75 and in September to $7, at which figure it remained 
during the balance of the year. There was little, if any, cutting of 
prices, practically all the dealers having agreed upon uniform rates 
and maintaining them. 

Prices of bituminous coal showed less firmness and stability. At 
the opening of the year Georges Creek Cumberland coal was quoted at 
$10 in retail lots to regular customers, although not a few sales in 
cargo lots, alongside, were made at this figure. 

English coals sold at the same time from $8 to $8.35 per ton, and 
later for $5.75 to $7.50, the low figure being a sacrifice price to avoid 
heavy demurrage charges, and also representing to some extent the 
wide variations in quality which characterized the receipts of English 
coal in this market. 

In the latter half of January the price of Georges Creek was reduced 
to $9 and later to $8, alongside, and early in February to $6. Later 
in the month, owing to heavy receipts and a very slow demand, the 
market broke to a range of $4 to $5 for Georges Creek, Clearfield 
selling at the same time for about $3.60. From April 1 the price of 
Georges Creek was maintained firmly at about $4.25 to $4.75, depend- 
ing entirely upon vessel freights, the price at tide water at shipping 
point being $3.35. Cheaper coals sold at a substantial discount, the 
price reaching $3 at times for individual lots in order to secure quick 
discharge. 

Not in recent years has there been such long continued dullness in 
the soft coal market as was experienced during the summer and fall 
months. The light consumption by cotton and woolen mills, owing to 
restricted production, was responsible in part for this condition; but 
there appeared to be a widely prevalent feeling that lower prices were 
inevitable and consumers delayed putting in stocks. Asa result, in 
' order to move the coal, some concessions were made in prices, Greorges 
Creek in September being quoted at about $4.15 and New River as 
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low as $3.50 to $3.60. Later these prices were still further shaded, 
New River selling as lowas $3.25 in October and November, and Georges 
Creek from $3.50 to $3.60. Clearfield coal was freely offered at $3 
and some sales were effected as low as $2.75, these figures constituting 
the low prices for the year. 

At the close of the year the stocks in consumers’ hands were smaller 
than for some years, which would indicate the likelihood of a better 
demand during the coming year. __ 


PHILADELPHIA, PA. 


Mr. Samuel R. Kirkpatrick, railroad editor of the Press, has pre- 
pared the following review of the coal trade of Philadelphia in 1903: 

In the early part of 1903 there was a decided rush for all sizes of 
coal. There was comparatively no anthracite in the bins of the dealers 
or the consumers. The strike of the previous year and the severe 
winter had depleted the supply, and for months it was a hand-to-hand 
affair not only with the consumer, but with the dealer as well. For 
the first three months of the vear there was little coal to be had. The 
mines were being worked to their fullest capacity and a greater pro- 
duction than ever was being made, but the production was not enough 
to meet the requirements. Actual consumption had fallen off, but the 
housekeepers, having in mind the experiences of 1902, decided to stock 
up early. All the dealers were in the market for a large supply, but 
the coal companies adopted the policy of parceling it out so that all 
sections could secure a share of what was to be had. It has been the 
practice for years for the consumer to stock up with coal for the winter 
after the vacations were over. In 1903 vacations were of minor impor- 
tance and the winter’s supply was laid in before the house was closed 
for the summer. There was also some fear that there would be further 
trouble with the miners, and, notwithstanding the agreements made, 
it was believed by some that every means would be advanced to get 
out of them. 

The amount of anthracite coal sold in this city prior to June 30 was 
greater than ever before, and there was never in the previous history 
of the hard-coal trade a time when the dealers had filled so many orders 
and had so little coal on hand. From July on the business began to 
drop off. Not only were domestic sizes accumulated, but the amount 
of steam sizes on hand was greater than the companies cared to carry. 
Later in the year a reduction was made on rice and buckwheat. The 
labor troubles, which compelled a large number of manufacturing 
establishments to close, caused a falling off in the consumption of steam 
sizes. Owing to the increased cost of mining the price of anthracite 
at the mines was about 50 cents higher than in the previous year. It 
is likely that there will be no reduction in the price of coal from the 
mines for some time, except that the regular spring reduction of 50 
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cents in April is likely to be an established practice. The retail trade 
expects this rule to be continued, and it has made preparations to 
transact business on this basis. 

The Philadelphia and Reading Coal and Iron Company exceeded all 
others in the amount of anthracite coal brought to this city. There 
was a decided increase in the amount of anthracite sold in 1903 as 
compared with 1902. It was even larger than in 1901. At the close 
of the year there was very little stock of domestic sizes on hand either 
by the dealers or the large coal-producing companies. Owing to the 
strike in 1902 the amount of anthracite consumed in this city in that 
year was 2,602,022 long tons as compared with 4,024,606 tons in 1901. 
In 1903 the amount was 4,194,027 long tons. It is believed that it was 
larger than this, but exact figures are not obtainable, owing to the 
destruction by fire of the Baltimore and Ohio Railroad Company?s 
records. The amount carried by that road has been estimated by the 
officials of the company. There was a slight falling off in the bitumi- 
nous tonnage. This was in part due to the shutting down of a number 
of factories and partly to the return by other manufacturing establish- 
ments to the use of anthracite as fuel. 

During the year 1903 the coal companies produced the largest ton- 
nage in the history of anthracite mining. Heretofore it has seemed 
almost impossible to mine 5,000,000 tons for more than two months in 
succession. Such was not the case in 1903. For several months a 
production of over 5,000,000 tons was made, but even with this large 
tonnage there was very little coal of prepared sizes on hand at the 
close of the year. There was some uncertainty displayed by the 
dealers, many believing that there would be a reduction in prices. 
But the prices which were put in effect in October, 1902, were con- 
tinued, except that the regular spring reduction was made. For the 
best part of the year the retail prices were unchanged, and notwith- 
standing the reduction of 50 cents a ton made by the operators in 
April, many dealers had so many orders on their books at the old 
prices that they continued to secure those figures, and it was not until 
the latter part of the year that they endeavored to secure a larger 
trade. In the last three months of 1903 there was very little coal sold, 
and some of the large coal companies not only restricted the output 
but began to stock coal, and a general reduction was made in the price of 
rice and buckwheat with a view of reducing the stocks of these sizes. 
This action created a little better market, but the improvement was 
of short duration. Many of the large manufacturing establishments 
that were forced to use bituminous coal during the strike of the 
anthracite miners were not inclined to return to the use of anthracite, 
claiming that soft coal gave a better heat and was not nearly as 
expensive. 
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Outside of the spring and winter circulars there were no official 
changes made in the price of anthracite coal at the mines. Some of 
the companies which had more or less inferior coal were reported as 
making slight concessions, but as a whole the trade was firm and har- 
mony prevailed between the various coal companies. 

The Philadelphia and Reading Coal and Iron Company is becoming 
each year more of a factor in the bituminous trade. Its soft-coal ton- 
nage was considerably larger in 1903, and the prospects are that it 
will further increase. 

During the year 1903 there was a slight decrease in the amount of 
bituminous coal used in this city. The falling off was mainly due to 
the decrease in business and the closing down of a number of factories 
and mills. The large amount of soft coal used in the previous year 
was due to the strike of the anthracite coal miners and the inability of 
the consumers to secure that fuel. Many plants changed their grates 
so that soft coal could be used. 

The consumption of bituminous coal in this city in 1903 was 
2,088,655 long tons, as compared with 2,266,822 tons in 1902. About 
April 1 there was a general advance in the price of this fuel, but the 
dull trade soon caused the dealers to shade prices, and for the best 
part of the year the bituminous trade was irregular and unsatisfactory. 
In addition to this, bituminous operators along the line of the Penn- 
sylvania Railroad were again confronted with a car famine. At times 
when there was a demand for bituminous coal it was almost impossible 
to secure cars to handle it. The general business along this road was 
heavier than ever, and at every terminal point long lines of freight 
trains were congested. Toward the end of the year the car situation 
became better, but by that time the demand for bituminous had 
fallen off. 

The shipments to points outside of Philadelphia were 2,350,000 long 
tons, as compared with 3,803,971 tons in 1902 and 4,081,326 tons in 
1901. The amount of bituminous sent abroad was 529,235 tons, a 
decrease of 17,168 tons. 

The shipments of anthracite coal abroad were almost double what 
they were in 1902, they being 25,287 tons as against 13,140. Owing 
to the anthracite coal strike in the previous year the storage yards 
were depleted of coal, and no attempt was made to establish a Euro- 
pean market. As is always the case, most of the anthracite exported 
was consigned to Cuba, that country taking 10,853 tons, valued at 
$55,352. Newfoundland took 7,142 tons, valued at $43,295. Only 
five countries took anthracite from this city—British West. India, 
Cuba, Nova Scotia, Newfoundland, and Japan. The latter country 
took 127 tons, valued at $635. Cuba also imported the largest 
amount of bituminous coal, 286,391 tons being consigned to that 
place. 
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The total amount of anthracite coal distributed in this city in 1903 
was 6,047,283 tons, and of bituminous 6,810,331 tons. 

There was no falling off in the consumption of pea and buckwheat 
sizes. Each year more of these sizes are demanded not only by man- 
ufacturing establishments but by the housekeeper. In some dwell- 
ings pea coal is used almost exclusively in the kitchen stoves, and in 
many cases it is also used in the furnaces. The strike taught many 
consumers of hard coal how to economize, and there is more system 
used in the burning of this fue] than ever before. Besides, the coal 
companies are now using their culm banks, and even smaller sizes 
than buckwheat are disposed of. The large production during the 
year caused a big amount of steam sizes to pile up, and for a time all 
sizes below chestnut were somewhat of a glut in the market. 

The following are the prices of the smaller sizes of coal for each 
month of 1903: 


Prices for steam sizes of anthracite at the mines during 1908, by months. 


{Per long ton.) 


Month. Pea. Buckwheat. Rice. 
AT Sr rle EE NR RN 81.75-82.25 | $1.50-81.75 | $0. 50-80. 75 
ss i215: di eR Ga Ee uESQTU SM EAR QR OH ib atu Mab ard RE 1.75- 2.25 1. 50- 1. 75 .90- .79 
MGR ies vs ei xh RN E eise TS ds x 1.50- 2.25 1.25- 1.75 .90- . 79 
ADO a Du CERERI SENSN HE e NEVER IR 1. 50- 1. 75 1.25- 1.50 .40- .65 
MBY S 1. 50- 1.76 1.25- 1.50 .40- .65 
JUNG PTT ———— 1.25- 1.7 1.10- 1.50 . 30- .65 
A 1.25- 1.75 1.00- 1.50 .29- .65 
August A AS 1.25- 1.75 90- 1.25 .25- .65 
September cles RI data 1.50- 1.75 96- 1.25 .25- .65 
OGUtODeT iiu s sco ous id due ros dna exe eue Wes Pear 1.50- 1.75 1.10- 1.25 .25- .65 
NOVEM DO lucia daa dad dE EN 1.60- 1.75 1. 00- 1.25 .95- .65 
December dise cur utn Pa pH HE Eine ee teen a a eae cece 1. 60- 1.75 1.00- 1.25 .45- .75 


The price circular of the Philadelphia and Reading Coal and Iron 
Company, which is the same as the other companies, is as follows: 


Circular prices for anthracite coal in Philadelphia, Pa., during 1901, 1902, and 1908. 


1901. 1902. 1903. 

Size. ME CU C IEEE KNEE ay dle Po O E 

April. EE October. | March. May. |October,| April. MDC 

Lump and steamboat .| $2.00 $2. 50 $2. 50 $2.50 2. 50 $3. 00 $3. 25 $3. 75 
Broken................ 2.25 2.75 2.75 2.50 2. 60 3.50 3. 00 8.50 
o. A ces , 2.60 3.00 3. 00 2.75 2.85 3. 75 3. 25 8.75 
AAA A 2.70 3.25 8.25 2.75 2. 85 3.75 3. 25 8.75 
Chestnut .............. 2. 75 3. 25 9. 25 2.75 2.85 3.75 3.25 3.75 
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There was only one circular that was used as a basis. On April 1 
the regular circular was issued, but a footnote was attached which 
stated the price would be 50 cents a ton below the circular that month, 
but there would be an advance of 10 cents a month until the regular 
price was reached. 


The following table shows the actual selling prices of prepared 
sizes for years 1900, 1901, 1902, and 1903: 


Selling prices of prepared anthracite coal at the mines for Philadelphia, Pa., for four 
years, 1900-1908. 


[Per long ton.] 
Month Sizes 1900. 1901 1902 1908. 
January ............ ss Broken ....... $2.35-82.50 | $2.25-82.75 | $2.75 $3. 50 
ERR 2 el Re 2.85 3.00 | 3.00 3.75 
Stove......... 2. 95 8.25 | 3.25 3.75 
Nidos 2.965 8.25 | 3.25 3.75 
POB APA 1.60- 1.75 1. 60- 1.76 | 1.75 1. 75-§2. 25 
February ......-e «o2 ceo rose Broken ....... 2. 35- 2.50 2.25- 2.75 | 2.75 8.50 
Egg .......... 2. 85 8.00; 3.00 3. 50- 3.75 
8tove......... 2. 95 8.25 | 8.25 3. 50- 3.75 
Nito 2.95 3.25 | 3.25 3.50- 8.75 
Pea........... 1.35- 1.75 1.60- 1.75 | 1.75 1.75- 2.25 
March | aa aa Broken ....... 2.25- 2.50 2.25- 2.75 | 2.40- $2. 75 8. 25- 8.50 
ERR PA 2. 85 3.00 | 3.00- 3.50 3.25- 3.75 
Stove......... 2.95 3.25 | 2.75- 3.25 3.25- 3.7 
NUL. scored 2.95 3.25 | 2.75- 3.25 3. 25- 8.75 
POS D -— 1.35- 1.75 1.60- 1.75 | 1.40 1.75 1. 50- 2, 25 
ADHI usina tinca tra Broken... 2.10- 2.35 2.25 | 2.25- 2.50 3. 00 
EER eei un 2. 40 2.50 | 2.75 8.25 
Stove......... 2. 65 2.75 | 2.75 3.25 
Nüt. nes 2.65 2.75 | 2.75 3. 25 
Pen. unc 1.35- 1.50 1.60 | 1.30- 1.60 1.50- 1.75 
May .......... E E Broken....,.| 2.10- 2.35 2.25- 2.35 | 2.35- 2.60 8.10 
[7 A 2.40 2.60 | 2.85 8. 85 
Stove......... 2. 65 2.85; 2.85 3.35 
Nut. e 2.65 2.85 | 2.85 3. 35 
Pen. i.ces 1.35- 1.50 1.60 | 1.30- 1.60 1.50- 1.75 
DUGG A ——Ó Broken....... 2.10- 2. 25 2.25- 2.45 | 5.00- 7.50 3.20 
ERR cunado 2.00- 2.40 2.70 | 4.50- 6.00 3.45 
Stove......... 2.25- 2.50 2.95 | 4.50- 6.00 3. 45 
Nilda: 2.25- 2.50 2.9% | 4.50- 6.00 3.45 
Pea..... auras 1.35- 1.50 1.60 | 3.25- 4.00 1. 25- 1.75 
SONY vos oti o E E eee wales Broken....... 2.0u- 2.25 2.25- 2.55 | 5.00- 10.00 3. 30 
EZE E 2.25- 2.75 2.80 | 5.00- 6.00 8.55 
i Stove......... 2.25- 2.76 8.05 | 5.00- 6.50| 8.55 
NU. ss 2. 25- 2.75 8.05 | 5.00- 6.50 8. 56 
POO A 1.10- 1.50 1.60 | 4.00- 5.00 1.25- 1.75 
AURUust-- ooo ds serrer lace’ Broken ....... 2.00- 2.35 2.25- 2.65 | 8.00- 12.00 8. 40 
ERE A 2.00- 2.50 2.90 | 6.50- 9.00 3.65 
Stove......... 2.25- 2.75 3.15 | 6.50- 9.00 8.65 
Nut... cis 2.25- 2.76 8.15 | 6.50- 9.00 3.65 


Pea...........! 1.00- 1.50 1.60! 4.25- 6.00 1.25- 1.75 
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Selling prices of prepared anthracite coal at the mines for Philadelphia, Pa., for four 
years, 1900-1904—Continued. 


Month. Sizes. 1900. 1901. 1902. 1903. 
September.................05. Broken ....... 2.10- 2.35 | 2.25- 2.75 | 8.00- 12.00 3.50 
| Egg .......... 2.25- 2.50 | 2.75- 8.05 | 7.50- 12.00 3.75 
| BOVE retos; 2.50- 2.75 3.25 | 7.50- 12.00 | 3.75 
Nt essi 2. 50- 2.75 3.25 | 7.50- 12.00 3.75 
Pea........... 1.00- 1.50, 1.40- 1.60 | 5.00- 6.50 1.50- 1.75 
October............- eere sees | Broken ....... |. 2.50- 3.00] 2.25- 2.75 | 8.00- 12.00 3.50 
Egg .......... 3.25- 3.75 | 2.75- 3,06 | 7.50- 12.00 | — 8.75 
| Stove......... |o 8.25- 4.25 3.25 | 7.50- 15.00 — 8.75 
Nación | 8.25- 4.25 3.25 | 7.50-15.00; 3.75 
Pea.........:.. 2.25- 3,25 | 1.40- 1.60) 5.00- 7.50 1.50- 1.75 
November..................-. , Broken....... 2.75 | 2.25- 2.75 | 3.50 5.00. 3.50 
ERE Laicos 3.00 | 2.75- 305 | 3.75- 6.00 3.75 
Stove......... 3.25 3.25 | 3.75- 6.00 3.75 
Nultecsedcdsasd | 3.25 3.25 | 3.75- 6.00 3.75 
Pea........... 1.75- 2.00 | 1.40- 1.60 | 2.25- 3.50 1.60- 1.75 
December ........ A Broken ....... 2.75 2.25- 2.75 | 3.50- 7.50 3.50 
ERR astas 3.00 | 2.75 3.05 | 3.75- 7.50 3.75 
| Stove......... 3.25 . $25| 3.75- 7.50 | 3.75 
NU: court: 3.25 3.25 | 3.75- 7.50 3. 75 
E A 1.75- 2.00 | 1.40- 1.60 | 2.25- 5.00 1.60- 1.75 


There was no change in freight rates for local delivery during the 
year. The charges per ton, which vary according to the region from 
which the shipment is made and according to size of coal, were as 
follows: 

Freight rates on anthracite coal from regions to Philadelphia, Pa. 


[Per long ton.] 


Prepared i Buek- 

Region sizes. Pea. wheat. 
diligis) TERT ————: $1. 70 $1. 40 $1.25 
Leligliz. e reus —— €— E As 1. 75 1.45 1.36 
WINE ss E o 1.80 1.50 1.35 


Through the courtesy of the officers of the Pennsylvania Railroad 
Company, the Philadelphia and Reading Railway Company, the Lehigh 
Coal and Navigation Company, and the Baltimore and Ohio Railroad 
Company data have been furnished from which the following table 
has been compiled. It shows the distribution of coal at Philadelphia 
for the export trade, the coastwise and harbor trade, and the Phila- 
delphia local trade. 
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Distribution of coal at Philadelphia, Pa., in 1902 and 1908. 


[Long tons.] 
1902. 1903. 
Destination. € mm __—_—__ CTO 
Anthracite. | Bituminous. | Anthracite. | Bituminous. 
Sl A ne aote c thee oe eee Re 13, 140 546, 403 25, 287 529, 235 
Coastwise und harbor ........................ 683, 312 3, 803, 971 1,827, 969 4, 192, 441 
A eec peso aie aa E Ende eR 2, 602, 022 2, 266, 822 4, 194, 027 2, 088, 655 


Ra sada dr c Md Ee EE ed 3, 298, 474 6,617, 196 6, 047, 283 6, 810, 331 


There was imported at this port 39,778 tons from England and 
4,049 tons of bituminous coal from Scotland, valued at $118,349. 


BALTIMORE, MD. 


The following review of the coal trade of Baltimore has been pre- 
pared by Mr. Maurice J. Lunn, editor of Coal and Coke: 

The abnormally high prices for coal and coke which marked the 
latter part of the year 1902 extended over into 1903, and during the 
early part of the year the coal trade was very active, with high prices 
and with demand exceeding the supply, but this condition was not of 
long duration. The efforts on the part of the railroads to relieve the 
freight congestion, which brought about much better service in the 
movement of coal and coke, together with warmer weather about the 
middle of February and the arrival of foreign coal, caused a softening 
of the high prices previously prevailing. However, an active trade, 
with prices firm, continued well into May, the price of bituminous 
coal averaging about $2 per ton at the mines, with an occasional sale 
only at $1.75 per ton, but by the early part of June trade was some- 
what dull and prices, while no lower, were not at all firm. 

The condition of the market in the latter part of August and early 
September was weak, with a decided slump in prices. With Septem- 
ber the fall trade set in, and there was quite an improvement in the 
demand for both coal and coke, with prices steady, but this was soon 
checked with the curtailment of the production of iron and steel for 
the last quarter of the year. This action on the part of the iron and 
steel industries seriously affected the coal and coke trade, and the coal 
operators, both anthracite and bituminous, as well as the coke manu- 
facturers, were at this time endeavoring to devise plans whereby the 
output would be largely restricted, with the view of maintaining 
prices for the last three months of the year. Little success followed 
their efforts in this direction, and the last quarter of the year was 
unsatisfactory for the coal man, the trade being very inactive, with 
low prices ruling, while during the same period of 1902 the highest 
prices of that phenomenal year prevailed, with anthracite coal for 
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domestic use at $20 per ton delivered, crushed coke at $15, and 
bituminous coal at $8. 

Below will be found a statement of the receipts of coal at Baltimore, 
Md., for the year ended December 31, 1903. It is regretted that owing 
to a large number of records having been destroyed in the Baltimore 
fire of February, 1904, it is not possible to classify the 1903 tonnage, 
giving the shipments at tide water, coastwise and export, and the 
quantity consumed in Baltimore. 


Receipts of coal at Baltimore, Md., 1908, compared with the year 1902. 


{Long tons. ] 
Kind. 1903. 1902, Increase, 
Bituminous CO 00 saco suia edn xL REF ee das see ok 3,104,163 | 2, 786, 484 317, 679 
Anthracite cons di A een ceases 728, 628 610, 175 118, 453 


O taeda nase thee tates AL Ecc etie 3,832,791 | 8,396,659 | 436, 182 


To secure the real tonnage of Baltimore for the year 1903, there 
should be added to the above figures the consumption of coal at the 
Maryland Steel Company’s plant at Sparrows Point, Md., a suburb of 
Baltimore, situated on the Patapsco River, about 9 miles from the 
city. These figures for 1903 are furnished through the courtesy of 
Mr. F. W. Wodd, president of the company. The consumption of 
bituminous coal at the plant was 404,043 tons of 2,240 pounds. Not- 
withstanding the fact that this plant began the manufacture of its own 
coke about the middle of the year, it used coke from outside sources 
to the extent of 217,170 short tons. 

Another industrial concern in the outlying district of Baltimore is 
the Central Foundry Company, whose plant is also located on the 
Patapsco River, at Dundalk, Md., about 6 miles from the city. 


The statement of its consumption for the year 1903 is due to the ` 


courtesy of the superintendent, Mr. Voorhees; it amounts to 2,030 
tons of bitumnious coal and 3,267 tons of coke. Adding these to the 
receipts given in the foregoing table, the total receipts at Baltimore in 
1903 amounted to 4,238,864 long tons of coal and 220,437 short tons of 
coke. 


NORFOLK, VA. 


Col. William Lamb reports the total receipts of coal at Norfolk in 
1903 at 2,248,555 long tons, as compared with 2,285,854 long tons in 
1902, showing a decrease in receipts at this port of 37,299 long tons 
in 1903. Of the total receipts in 1903, 1,599,145 long tons were from 
the Pocahontas region, while 649,411 tons were made up of ship- 
ments from the Clinch Valley district in Virginia, and the Thacker 


A E 
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field in West Virginia. The receipts of Pocahontas coal exhibit a 
decrease in 1903, as compared with the preceding year, of nearly 
700,000 long tons, as shown in the following table: 

Pocahontas coal receipts at Lambert Point piers since 1891. 


[Long tons. ] 


i 1 


Year. Foreign. | Bunkers. | Coastwise. Local. Total. 
irs O 27,997 135,112 | 1,215,028 90, 606 1, 468, 743 
18997: 120245 o sme est destined ms 25, 653 129,627 | 1,400,984 98, 034 1, 654, 298 
A m Rb pe el anes ees 34, 969 125, 688 | 1,512, 931 100, 453 1,774,041 
jur em NE E 44, 328 105,382 | 1,510,480 96, 841 2,057,031. 
A so e ELO ER a d 84, 174 75,714 | 1,430,144 100, 442 1, 610, 474 
IBUD 252 eS ese house nd E A PUE Wm MA 41, 600 99,867 | 1,433,069 96, 929 1, 671, 465 
A eau pi ee det si ei ee 44, 103 104,966 | 1,473,710 115, 079 1, 737, 858 
no PP 200, 283 107,154 | 1,450, 943 131, 422 1, 889, 802 
Coo MOT 207, 649 125,920 | 1,497,297 131, 916 1,962, 782 
A aep cet hee chet e dee 524, 558 281,411 | 1,126,855 180, 530 2, 113, 354 
OOD ee ous ses el edv datae d iue ine do 542, 659 247,590 | 1,125,024 182, 307 2, 097, 585 
A ned vix a he dae Nue Ares E vd DU 469, 006 245,306 | 1,398,954 172, 588 2, 285, 854 


IUS isa va ax scan uu Poe Slope uis 329, 207 222, 997 935, 246 111,695 1,599, 145 


In the above return of bunker coal there is other coal besides 
Pocahontas. The falling off in the tide water local and foreign busi- 
ness Of the Pocahontas coal was due to the Pennsylvania Railroad 
interest, which dominated the management of the Norfolk and West- 
ern, and neglected the eastern market for the more remunerative field 
in the west. The imposition of a charge of $4 per ton for bunkers 
drove away many customers of American coal to foreign coaling 
stations. The exports were to West Indies, Cuba, Mexico, Philippine 
Islands, Central and South America, Italy, Japan, China, and Ber- 
muda; 49,395 tons of coke were exported to Mexico. 

This year saw the breaking up of the old monopoly in the Pocahon- 
tas field. Formerly one firm managed at least nine-tenths of the 
product; now it has not more than half, and other firms are offering a 
coal as satisfactory to the trade, while the Clinch Valley, Thacker, 
and other fields have displaced nearly a third of the Pocahontas trade 
at tide water. 

The table following shows the countries to which coal was exported 
from Norfolk in 1903, and the quantities shipped to each. 
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Foreign shipments of coal and coke from Norfolk, Va., in 1908. 


[Cargo coal only.] 

Country, Long tons. 

Coal: 
West Tadeo do doi on, Ot 
bp ST SA A A A A 90, 228 
Mexi0G0. sc e EA AA PE ebO ERAT Leda del diets see adt cA E e E CELA e 64, 605 
Philippine: I8]8Hd8.4 ius ousan uw rr Era eR RC ee ches cued RO s EMT HEU DA E TRAE fos 60, 870 
Centra ni A A la aw tt 23, 000 
SOUTILA DICTA a e LE 40, 009 
A A Tc 2,322 
TAPA A di o Le EE 10, 495 
EDT A A A A A O IA 3, 300 
BETIS A s cM oes ecu pre sees PLC demu ade aM ed 1, 300 
TOUT ascii cee baw dads A ELE oak eed ck a a E Ga a ous ee Meet oa 315, 225 

Coke: 
MEXICO A aa 48, 900 
COR A E ed 495 
TOU A O wwe —————— A 49, 395 
Total of coal and CORE: a A a 364, 620 


PITTSBURG, PA. 


The following table, which presents the statement of the amount of 
coal shipped to the city of Pittsburg, and through that center to other 
points, has been compiled from reports made to the Geological Sur- 
vey by officials of the railroads entering Pittsburg and by the United 
States Army officer in charge of the slack-water navigation on the 
Monongahela River and of the improvements under way at Davis 
Island dam, on the Ohio River below Pittsburg. The railroad offi- 
cials furnishing the information for this report, and to whom special 
acknowledgment is due, are Messrs. J. G. Searles, general coal freight 
agent of the Pennsylvania Railroad, Philadelphia, Pa.; W. L. 
Andrews, assistant coal and coke agent of the Baltimore and Ohio 
Railroad, Pittsburg, Pa.; C. F. Perkins, general ore and coal agent, 
Pennsylvania lines west of Pittsburg, Pittsburg, Pa.; W. A. Terry, 
general freight agent, Pittsburg and Lake Erie Railroad, Pittsburg, 
Pa. The statistics of the movement of coal through the Monongahela 
locks and the Davis Island dam, on the Ohio River below Pittsburg, 
have been furnished by Capt. William L. Sibert, Corps of Engineers, 
U. S. Army. The shipments as reported from these railroad com- 
panics, added to the coal mined and shipped in the pools of the Monor- 
gahela River, show that the total movement of coal to and through 
Pittsburg during 1903 amounted to 31,172,614 short tons, of which 
approximately 15,500,000 tons were consumed either in the city or in 
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the manufacturing establishments in the immediate vicinity. The 
local consumption in 1903 was about 2,550,000 short tons, or about 20 
per cent more than that of 1902. The local consumption of ‘‘ river” 
coal amounted to 6,303,365 short tons, or nearly 40 per cent of the 
total Pittsburg coal consumption. The largest amount of this coal is 
consumed along the first and second pools, where some of the largest 
iron and steel works in the world are located. The details of the 
movement of the coal in the Pittsburg coal district are shown in the 
following table: 


Shipments of coal to and through Pittsburg in 1899, 1900, 1901, 1902, and 1908. 


[Short tons.] 


Incrense | Decrease 
in 1903. | in 1908. 


Transportation route. 


Pennsylvania R. R.: 


cinity .............. 1, 698, 240 | 1,792,448 | 2,051,361 | 2,062, 422 | 1,851,948 |.......... 211, 074 
To west of Pitteburg..| 1, 459,546 | 1,477,277 | 1,407,643 | 1,701,431 509,916 |.......--- 
Baltimore and Ohio R. R.: 
To Pittsburg district .| 546,679 481, 587 4064, 204 580, 241 | 442,866 |.......... 21, 375 
To west of Pittsburg..| 950,632 | 990,082 | 1,157,966 | 1,231,314 74,251 |........-- 


Pittsburg, Cincinnati, 
Chicago and St. Louis 
R- EROR sete E 8, $22, 227 | 8,298, 470 | 3,933, 601 | 4, 965, 541 103, 844 |.......... 


Allegheny Valley Rwy.:a 
To Pittsburg district.. 146, 924 150, 000 163, R09 163,303 | 96,377 |.......... 66, 926 
To west of Pittsburg.. 6, 332 6, 500 19, 755 15, 602 82,293 1...... 5. 
PRODIRE and Lake Erie 


Local and Pittsburg..| 2,125,173 | 2,234, 770 | 1,789, 327 

To west of Pittsburg..| 4,250,846 | 4,469, 540 | 5,367,980 ]e 573, 150 POS Lese isssussess 
Monongahela River locks: 

To Pittsburg district..| 2,860,827 | 8,260,393 |b4,662,127 | 5,686,022 | 6,803,365 | 617.348 |.......... 

To west of Pittsburg..| 2,709, 140 | 2,557,470 | 3,283,353 | 3,619,906 | 3,069,299 |.......... 550, 606 


— e | —————— | ————M [————  — | |—— 


Total shipments..../20, 075, 066 |20, 718, 637 |23, 001, 126 |28, 898, 931 |30, 172, 614 [1,389,683 |.......... 


Approximate local 
consumption ..... 9, 100, 000 |10, 700, 000 | 9, 430, 000 [12,950,000 |15, 500, 000 |..........]- .-.------ 


a Coal originating on this road only. Does not include coal received from the Pennsylvania Rail- 
road and forwarded over the Allegheny Valley Railway. 

b Includes about 1,300,000 tons of coal mined in pools Nos. 1 and 2 and consumed by works along 
the Monongahela River. 


MONONGAHELA RIVER SHIPMENTS. 


Capt. William L. Sibert, Corps of Engineers, U. S. Army, in 
charge of the improvements on the Monongahela and Ohio rivers, 
reports a tonnage passing through the locks of the Monongahela River 
in 1908 of 9,372,664 short tons, against 9,305,927 tons in 1902. The 
local consumption in 1903 amounted to 6,303,365 short tons, an increase 
of 617,343 short tons over 1902, while the coal passing through Davis 
Island dam decreased from 3,619,905 tons in 1902 to 3,069,299 tons in 
1903. 
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The total movement of coal through the Monongahela locks and 
Davis Island dam since 1890 is shown in the following table: 


Movementa of coal through Monongahela River locks and Davis Island dam, 1890-1903. 
[Short tons.] 


Passed Davis 
Island dam, 


Passed through; Ohio River, crane : 
Y locks on near Pitts- M eue ion of 

ear. Monongahela | burg. (From |” river Ti at 

River. annual reports,; Pittsbur 
Ohio River, SOUTE. 
improvement.) 

T8907: a aa a a aan e a DAE 4, 652, 104 3, 120, 357 | 1,231, 747 
j| s PERS 4, 276, 588 2, 593, 752 | 1, 382, 836 
O eect ede orte ek See ec Beek dues 3, 872, 340 2, 299, 294 1, 573, 046 
189] aoe ec ma See eae a ee eee ees ae ee 3, 860, 072 2, 364, 401 1, 495, 671 
hor "p CP 4, 619, 612 2, 153, 787 2, 195, 825 
IND A O DAN ke hee CELO caw este IE DELE 4, 183, 596 2, 393, 873 1, 789, 723 
1896.......... EAE 5, 709, 252 4, 102, 190 1, 607, 062 
por ————————— ——— X—— 5, 289, 838 2, 670, 369 2, 619, 469 
jo ————— ———— neers — Hc— 6, 120, 500 2, 979, 494 8, 141, 306 
TRO os dones A ee uestem QM e detras b, 569, 967 2, 709, 140 2, 860, 827 
POU. estos 2 qo EL Ede etu Utere LUN LA ia RA 5, 817,863 | 2,557, 470 3, 260, 393 
Vi ————————————— ——" 7, 945, 480 8, 283, 353 4, 662, 127 
ji TM PUE a 9, 305, 927 3, 619, 905 5, 686, 022 


1900: 0 22$ ux Obs ago ua dub dasene E d E d ete 9, 372, 664 3, 069, 299 | 6, 303, 365 


a The coal traffic on the Monongahela is obtained by adding to that which passes Lock No. 3, the coal 
mined and shipped in pools Nos. Land 2. In 1902 there were consumed in pools Nos. 1 and 2, 4,080,287 
tons river coal; in the harbor below No. 1, including the Allegheny River, 1,605,735 tons of Monon- 
gahela River coal, a total of 5,686,022 tons. 


RECEIPTS AND SHIPMENTS BY RAIL. 


The following tables show the receipts and shipments of coal by the 
principal railroads entering the Pittsburg district during the last few 
years: 

Receipts of coal in Pittsburg, Pa., via Pennsylvania Railroad, 1897 1908. 
[Short tons.] 


To— 1897. : 1898. 1899. 1900. 1901. 1902. 1903. 


Pittsburg and vicinity .. 1,379,718 1,328,540 | 1,698,240 | 1,792, 448 | 2,051,361 | 2,062, 422 | 1,851, 348 


West of Pittsburg........ | 1,206,598 | 1,283,052 | 1,459,546 | 1,477,277 | 1,407,643 | 1,701,431 | 2,211,317 
TOME ociciniacisas 2,586, 316 ; 2,611,592 | 3,157, 786 | 3, 269, 725 | 3,459,004 | 3, 763,853 | 4,062, 695 
| 


^hipments of coal over the Pittsburg, Cincinnati, Chicago and St. Louis Railroad, 1896-1908. 


[Short tons.] 


Year. Quantity. Year. Quantity. 
1896 1... be e Ge cSeeteen E edes 2, DR: E AAA trav aic ea ehe exin 8, 298, 470 
urge 2,369, 022 1190 L. ociosas AM a ok eds a gs 3, 933, 601 
VOOR A IN Soe a 2,783,816 || AAA 4, 965, 541 
A AR 3,322, 227 | E a 5, 068, 885 


a The shipment to Pittsburg in 1903, 4,730,885 tons; to points beyond Pittsburg, 338,000 tons. 
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Shipments of coal via Allegheny Valley Railway to and through Pittshurg, Pa., 1896-1908. 


E [Short tons.] 
| Via Pitts- 
; | Pittsburg 
Year. T. burg to Total. 

| district. all points. 
A eal her tet Load e E o ab Ace | 162, 945 61,887 | 227,832 
INO A A A igh ara MD IEEE 125, 445 20,721 | 146,166 
Lo MT FOR AI | 125, 180 39,977 | 165, 157 
A A 145,924 6,332 | 152,256 
A A A RA 150,000 6,500 | 156,500 
l0 MM PCR | 163,809 19,755 | 183,564 
DP AEE bas aleccea werent E E AE E EEEE E E 163,303 15,602 | 178,905 


96, 377 47,895 144, 272 


a Approximate. 


Shipments of coal and coke via Baltimore and Ohio Railroad to and through Pittsburg, 
Pa., 1897-1908. 


[Short tons.] 


Pittsburg district. | Via Pittsburg to all 


Year. points, 
Coal. Coke. Coal. Coke. 
VO te ee O eae aus sae eee al uua. 395, 265 | 487,745 581, 851 | 1,020, 430 
INUN. A tenia bree cause A tee so] 430,139 | 437, 343 656, 345 | 1,610, 759 
po A A a a 546,679 | 549, 086 950,632 | 1,478, 768 
A A O Wine eS el Mea Mem eda ead 6 TS 481,587 | 678,731 999, O82 | 1,611,767 
OE eit hth Oia ala A TERES 464, 204 738, 342 | 1,157,906 | 1,992,919 
1900 4. tn tee fee e Gouin ER alee NALE ES e Od ao ee eae oe es 580, 241 497,169 | 1,231,314 | 1,542, 313 
1908. cene cot arcana le seu dus d a onm LE DU E: 442,866 | 790,948 | 1,305,565 | 1,447,852 


Shipments of coal over the Pittsburg and Lake Erie Railroad, 1896-1908. 


[Short tons.] 


Year. | Quantity. | Year. Quantity. 

— +} | ER li 

E A ena AA A 6,704, 310 
nr NNNM RUE O S 4,518, 887 || 1901....... sese Reese 7, 157, 307 
Eo Re OEC A | 1909/2 cate Ane oxic et terunt at didus 8,873, 150 
E US A EN 6, 375, 519 (dc Scns aint a ina 9,775, 667 


Through the courtesy of Mr. J. Frank Tilley, secretary of the Pitts- 
burg Coal Exchange, the following statistics, showing the shipments 
of coal by rivers from Pittsburg, Pa., the Kanawha River district in 
West Virginia, and the amounts sent to each, in bushels, in 1903, have 
been furnished for this report. 
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Coal shipments to points on the Ohio and Mississippi rivers in 1903. 


Terminal points, i Bushels. 
Pittsburg to Cincinnati TA E id dais 29, 018, 901 
Pittsbürg to Lolli A PNE E acces 13, 657, 320 
Pittsburg to Evansville distriet ccc cccsce ccu qadebizzeesweue ea y ESRu RR ERR nx ERR EE 321, 710 
Pittsburg to Paducah-Catro district «4... oui eau eda e VER x wx hdd CES ANSA E E TREES 290, 112 
I'ttsburg to Sty DONIS sou E A AS c eee e ERE 2,781,517 
Pittsburg to MAD A teak DIR tet taney 1,707, 157 
Pittsburg to VICGESDUEIE occ ncn idee RD dt E EVER AERE E bu du ede 1, 716, 764 
Pittsburg to New Orleans 35 A A ee eo eee od eee 28, 367, 613 
Kanawha River to CIN CITADA is it ida 26, 400, 194 
Kanawha River to Louisville a a —"-——————————— — 2,567, 274 
Ohio River tipples to Cincinnati. concisa betes ERU Ser eh 2,012, 871 
Points below Louisville, Ky., to Paducah district 22. .... 2.2.0... e ee eee ene cet cece ences 790, 000 
Points below Louisville, Ky., to Memphis.................. cece ce cee cece ec eres hne 1, 437, 221 


CLEVELAND, OHIO. 


The total receipts of coal and coke in Cleveland is reported by Mr. 
F. H. Scott, secretary of the chamber of commerce, to have amounted 
in 1903 to 6,595,587 short tons, as compared with 5,815,035 short tons 
in 1902. The shipments amounted to 2,839,391 short tons in 1903, 
against 2,380,618 tons in the preceding year. The following tables 
show the amounts of bituminous and anthracite coal and of coke 
received and shipped at Cleveland during the last five years, and the 
total receipts since 1888: 


Coal and coke receipts and shipments at Clereland, Ohio, 1899-1908. 
RECEIPTS. 


[Short tons. ] 


Kind. 1899. 1900, 1901. 1902. 1903. 
Bituminous -..ocoooccccccoccnncccccncnnos 4,857,295 | 4,136,696 | 3,996,493 | 4,919,027 | 5,577,964 
Anthracite ..ooococcocnccccnnccccconoconos 202, 782 138, 614 326,741 158, 405 254, 193 
Coke ....... EEE eT rT ent | 484,788 394, 934 601, 213 737, 603 763, 430 
A A 5,544,815 | 4,670,244 Dan 5,845,035 | — 6,595, 587 
SHIPMENTS. 


[Short tons.] 


Anthracite by r&il........................ 41,072 15, 456 18, 731 6,214 6, 590 
Bituminous by rnil....................... 46, 622 31, 779 39, 240 116, 184 62, 082 
Bituminous by luke...................... 2,171,417 | 2,201,528 | 1,787,028 | 2,234,029 2, 752, 519 
Coke by Fall 22 bets ia, 129, 146 51, 448 20, 678 24,191 18,170 


$007) to ad 2,388,257 | 2,300,511 | 1,865,077 | 2,380,618 | 2,839,201 
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Total coal receipts and shipments at Cleveland, Ohio, 1888-1908. 


[Short tons. ] 


| shipments. | Year, Receipts. | Shipments. 


Year. Receipts. | 

ae zo dale "n——— 2 
sn EEA 2,044,159 | 1,029,735 18% ...oooccooncoccoococos: 3,476,312 | 1,935,136 
TOO DRE 1,910,000 | 1,125,000 | PROG nec I pan AAN 4,484,996 | 2, 250, 603 
Dn EN ad 1,960,501 | 1,229,056 |' 1898.00... eee eee ee eee 5,196,161 | 2,741,035 
I1) ep MU e der: 3,230,153 | 1,559,910 || 1899 .........L issues eese 5,544,815 | 2,388,257 
RUP craw tai Quer be ra casus 4,261,757 | 1,779,573 || 1900 ....oocoococcooccccom. 4,670,244 | 2,300,511 
|n AAA A 4,101,498 | 1,330,951 || 1901 .....o.ooocoocoocococ.. 4,924,447 | 1,865,677 
TRON CM MM NE 3,221,000. || 31,200,225. 111909 o iaa 5,845,035 | 2,380,618 
A eoram thie 3,475,571 | 1,271,962 | D dav 6,595,587 | 2,839,391 

» CHICAGO, ILL. 


The following review of the coal trade of Chicazo in 1908 was pre- 
pared by the Chicago Bureau of Coal Statistics and published in the 
Black Diamond of January 30, 1904: 

Any review of the Chicago coal trade for 1903 which pretends to be 
accurate must be a history of extremes. At times the market on cer- 
tain coals ebbed low in demand and prices tumbled. "Then again 
unusual conditions created a shortage of supplies of certain much- 
needed coals and values went beyond the normal point. Notwith- 
standing these tendencies against stability, which were emphasized 
during the last year and stood out prominently when comparisons 
were made with 1901 but lacked the remarkable and phenomenal elas- 
ticity of prices during 1902, the coal trade was on the whole on a fairly 
satisfactory basis to those engaged in it as producers or shippers of 
this fuel. | 

Chicago made some surprising gains in tonnage during the year. 
The grand total of all lake and rail receipts of all coal and coke 
exceeded 11,000,000 tons. This is significant when its full force is 
realized. It means that the average of all coal and coke arriving in 
Chicago was nearly a million tons a month, a very large proportion of 
which went into consumption at the point where it was delivered. 

The greatest extremes of conditions in the Chicago bituminous 
trade during the year occurred at three distinct periods. The first 
marked depression originated early in March and extended well into 
April. The inevitable reaction occurred at that time which always 
occurs when prices soar too high and markets are overstimulated hy 
unusual conditions. The winter, with its shortage of anthracite origi- 
nating in the strike of the year before and its shortage of bituminous 
coal originating in an overcrowded condition of railroad facilities, was 
passing away. Prices began to tumble, and coal which had been in 
transit from one to three months and which it had heen thought was 


M R 1903——27 
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lost began to arrive. The spring opened early and domestic fires 
were reduced. All these conditions conspired to bring to the market 
a surplus of coal which could not be moved. The inexorable law of 
supply and demand had its way and prices fell to a point where those 
who had prospered in the winter lost much of their profits in making 
good demurrage charges and paying for coal which every day grew 
less in value. 

The second depression in the bituminous trade occurred the latter 
part of August and early in September, when high-priced eastern 
domestic and steam coals began to suffer in competition with those 
produced in the western fields. Eastern producers were handicapped 
from the start of the new year by higher transportation rates from the 
mines and an increased cost of production. In some instances they 
helped these things along by taking an exaggerated view of the value 
of their coals. They increased the price at the mines, and while many 
of their friends remained loyal to them, others were looking more 
after the dollars than they were anything else, and passed them by. 
In consequence there was a glut, especially of West Virginia fuels, 
which every day grew worse, and which resulted in prices so low that 
it is to be hoped they will never again be reached when conditions as 
to transportation and production are the same. 

The advent of the year 1904 was not encouraging from the stand- 
point of bituminous-coal interests. The usual active demand which is 
invariably experienced following the holidays was not in evidence, 
prices only recovering to the normal point. After that the tendency 
was gradually downward, and continued so until well into the spring 
of 1904. 

The Chicago anthracite trade opened under conditions that were 
highly favorable. Owing to the strike of the year before, when the 
new prices became effective, April 1, all shippers were well supplied 
with orders, and the volume of business placed during that month was 
probably anywhere from four to five times the tonnage which came 
forward to Chicago for distribution to dealers. May was a repetition 
of April, and June was a repetition of May. By July, however, there 
began to be some cessation of orders, but the volume of business for 
that month and a large part of August absorbed practically all the coal 
that came forward. 

It was not until September and October that shippers began to com- 
plain of business conditions. Then orders began to fall off and coal to 
accumulate, the trade having supplied itself with a sufficient tonnage 
to meet the first demands of winter weather. It was also in these 
months that ** private" coal began to come forward more freely, owing 
to the lack of a market in the East, and this coal was sold below the 
circular basis. 
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The latter part of the year witnessed a steady demand, but there 
was no abnormal spurt in activity. Conservative shippers who make 
a study of conditions pertaining to their business feel that the severe 
weather this winter has been a means of partial redemption in the 
western anthracite trade. Had it not been for unusually low temper- 
atures, which increased domestic consumption, some dock coal would 
have been carried over into the new year. 

No more interesting table of anthracite receipts by lake and by rail 
at Chicago was ever compiled than the one for the year 1903. It shows 
that while the total receipts for the year were very close to those of 
1901, much more coal was received in Chicago by lake than ever before 
in its history. In all probability the total receipts by both methods 
of transportation for the year would have been far heavier than they 
were had the anthracite companies felt confident that the western trade 
would absorb all the coal that was moved in this direction. As soon 
as the urgent demand which had been experienced the early part of 
the year was over, rail receipts began to diminish, and the latter half 
of the year they weré from one-half to two-thirds of what they were 
for the first half. The heaviest lake receipts for any one month 
occurred in September, when 206,350 tons were moved by water from 
Lake Erie ports. The smallest receipts (for a full month) were in 
November, when only 81,950 tons were shipped by lake. 

The heaviest rail and lake receipts combined occurred in August, 
when 302,261 tons were received in Chicago. The total rail and lake 
receipts for the year were 2,169,399 tons, which was an increase of 
1,494,491 tons over 1902. The only months showing a decrease, as 
compared with the previous year, were January, 5,670 tons; and 
December, 56,090 tons. The decrease the latter month was not unex- 
pected, as immediately upon resumption at the anthracite collieries in 
1902 every effort was made to produce as much coal as possible and 
production was at the maximum point, while in 1903 there was a sus- 
pension throughout the whole region for partof the time, owing to an 
overproduction. The table showing the receipts of anthracite coal by 
lake and rail at Chicago is as follows: 
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Receipts of anthracite coal at Chicago, Ill., by lake and rai. 


[Short tons.] 


——— — — — ——- —— 


' Anthracite by lake.| Anthracite by rail.| Total anthracite. | 
oes : Pro A RCM | Increase 'Decrease 


Month. 


| 3902. | 1903. 1902. 1903. 1902. 1903, | in 1903. | in 190%, 

January ............ | nM vorn 88,258 | 82,588 | 88,258 | 82,588 |.......... 5,670 
February ........... ew pr DUE 68,974 | 134,698 68,974 | 131,698 65, 724 | Aa Rueda 
AR. RECON 65,445 | 131,553 | 65.455 | 131,553 | — 66,098 .......... 
O Liuius. | 72,692 | 91,785 | 72.685 | 87,382 | 145,377 | 179,167] — 33,790 |... 
May so 47,118 | 148,201 | 24,245 | 57,012 | 81,363 | 205,243 | 123,880. .........- 
nea di 1,000 | 118,146 | 3,280 | 78,998 | 4,289 | 197,139 | 192,890 |.......... 
ÓN eee 140,723, 2.862 | 68,596 | — 2,862 | 209,319 | 206,457 |.......... 
AUIS I a bre ees 184, 750 2.773| 117,511 2,773 | 302,261 200.458 ali 
B ptember.......... APR. 206,350 | 7,106 | 61,695 | — 7,106 | 268,045 | 260,939 ,.......... 
October. .....L lesse deese sees 190,039 | 6,228] 56,564] 6,228 | 245,603 | 239,375 '.......... 
November ........-- 50,841 | 81,960 | 21,071 | 87,612 | 71,912 | 139,562] 67,650 CNN 
December .......... | 58, 451 | 14, 362 78, 860 59, 859 | 130,311 | 74,991 | A 56, 090 

Total ......... | 225, 102 1,176,306 | 451,506 | 993,093 | 674,908 2, 169, 399 1,494,491 |.......... 


The following table shows the receipts of bituminous coal and coke 
at Chicago from 1899 to 1903, inclusive: 


Receipts of bituminous coal and coke at Chicago, Ill., for five years, 1899-1903. 


[Short tons.] 


State from which | 1900 1901 | 1902 1903 Increase | Decrease 


received, | uds | in 1903. | in 1903. 
Pennsylvania ....... a 516, 087 564, 833 525, 571 | 497,134 617,521 | 130,387 |.......... 
Ohl0 21429 s 550, 157 2547, 425 492, 701 , 616, 335 666, 265 49,930 |.......... 
West Virginia. and | 

Kentucky ......... 805, 122 973,982 | 1,024,979 969, 132 908, 154 !.......... 60, 978 
Illinois .............. 2,618,309 | 2,662,956 | 2,427,002 | 2,958,493 | 4,301,803 1,343,310 |.......... 
Indiana ............. 1, 973, 831 2,207,396 | 2,165,519 , 2,403,519 | 2,610,716 | 207,197 |.......... 
SA EE A 51, 240 63, 106 85, 164 22.008 |... us 

Total bitumi- | | 

nous coal....! 6,463,506 | 6,956,622 | 6,687, 132 7,497,719 | 9,189,623 1,691,904 |.......... 
Coke .......... 520, 55s 613, 842 594, 656 602, 740 591, 125 MMEN AES 11,615 


| 


a Receipts by lake, included in this amount, were 75,277 tons. 


The total receipts and shipments of coal and coke at Chicago during 
the last three years were as follows: 


Receipts and shipments of coal and coke at Chicago, TIl., in 1901, 1902, aw 1903. 


Year. 


Anthracite. 


[Short tons.] 


Bituminous. 


Receipts. | Shipments.) Receipts, |Shipments.) Receipts, | Shipments. 


Coke. 


ji) nde tirada 2, 192, 545 614,639 * 6,687,132 | 1,239, 264 594, 656 397, 665 
1903.55 aa 674, 908 199,735 : 7, 197, 719 | 1,830,615 602, 740 416, 178 
190. nde Sea paths EE Ra E De 600,711 9,189,623 2,184,193 591,125 | 375, 942 


2 169, 360 


COAL. 421 


MILWAUKEE, WIS. 


The following review of the coal trade of Milwaukee has been fur- 
nished by Mr. William J. Langson, secretary of the chamber of com- 
merce: 

The coal receipts at Milwaukee in 1903 passed the 3,000,000 point, 
showing the remarkable increase of 1,382,882 tons in a year. This, 
however, was greater than the normal increase, owing to the complete 
depletion of reserve stocks during the coal famine of the preceding 
year. 

The remarkable feature of the year’s business was the comparatively 
small quantity of coal shipped westward from this port, viz, 650,430 
short tons, only 1,182 tons more than the previous year. This would 
indicate that over 2,000,000 tons of coal were required for local con- 
sumption in Milwaukee, unless the shipments as reported daily by the 
railroads to the chamber of commerce were incomplete, which is not 
likely. An omission might occur once or twice, but is not likely to 
occur so often as to materially affect the year’s shipments. 

The coal was undoubtedly delivered on contracts to local manufac- 
turers, and left the yards with a barely sufficient supply to carry them 
through the winter. At the present writing (June, 1904) dealers are 
sweeping up their yards to meet the local demand for anthracite, and 
unless the tie up of lake commerce is broken soon we shall find our- 
selves entering upon the next winter with prospects of another coal 
famine. 

The total receipts of anthracite and bituminous coal in the last five 
years is shown below: 


Total receipts of coal at Milwaukee, Wis., for six years, 1898-1908. 


Kind. 1898. 1899. 1900. 1901. 1902. 1903. 
Short tona. | Short tona. ' Short tons. | Short tons. | Short tons. | Short tona. 
Anthracite .................. 768, 150 922, 321 639, 100 845, 687 a172,676 946, 596 
Bituminous.................. 920,911 997,543 | 1,169,493 | 1,107,802 | 1,468,419 1, 702, 765 


Totana 1,689,061 | 1,919,861 | 1,808,593 | 1,953,489 | 1,641,095 | 2,649, 351 


aStrike. 
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A comparison of the receipts of coal at Milwaukee, by decades, with 
those of 1901, 1902, and 1903 is interesting, and is shown in the fol- 
lowing table: 


Growth of the coal trade of Milwaukee, Wis., 1868-1903. 


Year, | Receipts. 

Short tons 
LCD AAA EA AB AA ARIAS AAA 92, 992 
A AA RO RRA 239, 667 
can Did AIN AAA AAA 1, 122, 243 
iS AA 1, 689, 061 
RR RRA ARA 1, 953, 489 
nh RR A RARA vins 1, 641, 095 
A AMS PS A EIET APRA AAA AAA 3, 023, 977 


The tables following exhibit the details of receipts and shipments at 
Milwaukee for a series of years: 


Receipts of coal at Milwaukee, Was., for six years, 1898-1903. 
[Short tons.] 


Source. 1898. 1899, 1900. 1901. 1902, 1903. 


By lake from— 


Da siiis edu cc 624, 616 797, 006 515, 545 717, 356 132, 803 914, 901 
RA 134,774 273,779 222, 789 259, 841 141, 130 153, 325 
D p TERIER SEE | 37, 000 2, 590 1, 257 O o cas 7,003 
Cleveland ............... | 341, 898 354, 900 277,786 191, 785 354, 485 436, 834 
q A | 115, 579 94, 284 149, 208 92, 698 97, 378 230, 726 
EIA | 11,855 | - 24,177 25, 222 67, 214 69, 132 104, 549 
Sandusky ............... 29, 572 27, 991 93, 686 85, 488 131, 285 213, 124 
ETE PI TI | — 243,818 131, 047 313, 393 315, 036 | 416, 057 477,950 
A ceu. cernis | 1,275 HP Los AA PA PRESA 
A dioec ERE 37,094 38, 530 22, 408 4, 320 20, 690 65, 981 
Ogdensburg ............. LEED AAA PI 1, 368 $088 leas sisi 
Huron, Ohio............. | 4,159 5, 400 30, 148 13, 950 | 2,528 23, 046 
Other ports.............. 4,192 95, 450 |............ 13, 600 | 4, 400 21,912 
Total, lake ............ | 1,686,965 | 1,775,767 | 1,651,442 1,765, 021 | 1,373,971 | 2, 649, 351 
DF MWR APA 102,096 144, 097 157, 151 188,468 | 267,124 374,626 
Receipts............... | 1,689,061 | 1,419,864 | 1,808,593 | 1,953,489 | 1,641,095 | 3,023,977 


Shipments of coal from Milwaukee, Wis., for six years, 1898-1908. 


[Short tons. ] 
Shipped by— 1898, | 1899. | 1900. 1901. 1902. 1903. 
Chicago, Milwaukee and St. Paul Rwy..| 398,668 | 327,369 | 378,901 | 459,252 | 376,710 350, 505 
Chicago and Northwestern Rwy ........ 245,472 | 210,495 | 241,992 | 255,948 | 243,535 259, 941 
Wisconsin Central R. R .........-2 2292» 31,538 35, 851 47, 629 56, 834 28, 823 33, 339 
RRS, AE EE in diaz i. IMP oos eo Proh 5, 950 4, 616 180 6, 645 
Toll icissausssbens A 679,858 | 573,715 | 674,472 | 776,650 | 649, 248 650, 430 
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Receipts of coal at Milwaukee, Wis., by lake and rail annually, 1863-1908. 


{Short tons.] 
Year. Quantity. | Year. Quantity. 

IM ee cry bua E eee awe 43,216 | IBA A ee eel PAR CR Bee 704, 166 
Lo AA O NES Ead Cd 44 ,908 | INNO vis etos a DR Ns s ai e aun Mic 775, 750 
TOD RR a 36,369 | 1886... 6c ccs case eese eus — 759, 681 
RUD E ca eoi Suppe Ud ires 65,016: JARIS C ee oe eu ec Ll nde 842, 979 
BOTs peeves lho unn ce Rx ed pedit [m r.i." 1, 122, 243 
1868 ........ — ———— P: DA |.) | ee ——— 980, 678 
jo m CP A A AA Ow ded Db ERR XN e 996, 657 
18/0... 2 eio coax ird etes EE 122,965 | BD asa en IR dad ARN PA QUERI 1, 156, 033 
jnre c —————— ——P— sk 175,526. AA aie S db eA EE 1, 374, 414 
1879 2 205 O RQR EUN DERE 210.19T A RE OY EMQUE CE MERE 1, 249, 732 
o PR 090 481-1 1891; 5 anre t IE 1, 337, 046 
A 5 se Seat a E a aE 177,655 | AAA 1, 446, 423 
A aie Pe ie eee eee 228, 674 |! 1896........ ES Arcas 1, 587, 795 
E A 188,444 || 1897........ cesses ee n meer 1, 555, 808 
INI taa E iE i Tr 204.5294 7-1 1808 osea up aaa TU EARWEAA VOL ND KMS 1, 689, 061 
IBN ooo Sd Raus rM ERE COR eai 239,564 || 1800. Lice otov eye EXPLERE ME ERAT 1, 919, 864 
T8 FEMMES OE PES 350,840 || 1900... uoles ia 1, 808, 593 
|. p P h ta vices eke 3687568 TOMES ida 1, 953, 489 
AAA Ee eee ea 550,027 j| AAA es onan EAE able adios ss 1, 641, 096 
1582 cui eta ae aces ones 593, B42 1908 ecu eroe eue E OIM. Bact awe 3, 023, 977 
LASS A A ets 612, 584 


Freight rates from Buffalo to upper lake ports in 1908, by months. 


Milwau- 'Duluth and 


Month. . Chicago. kee. Superior. 
p Cents. Cents. Cents. 

APU ci Sack onal A 50 50 40 
MU ada 50 50 40 
June......... A e a oua e xa eU eq va Mu qoid Lev 50 50 40 
Is A A s cest IRA 40-50 40-50 30-40 
O A O E eles has 50 50 40 
Septem DO woes ceed AS A AAA 50 50 30—40 
OGDODGE, coc ASA Ww EUR NS 40 40-50 30 
NOVEDOSA nas 35-50 35-75 30-75 
December 4.9492 A ana 50 75 7 
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Yard prices per ton of coal «t Milwaukee, Wis., during the year 1908, reported by Whitnall 
Coal Company. 


[Free on board cars. } 


House use. Steam coal. 
Cannel, |- = 


Tm ee QE 
o ieee pr id BOUTON Hocking. | EDU: 
January ...2....0.cccccecceceeeeceececeees | 86. 50 $6. 50 | 85. 60 $3.50 $3.55 
PODrUHPV hw O 6. 50 6.50 5. 60 3.50 3.55 
A A ae 6.50 6.50 | 5.60, 3.50 3. 55 
A A TERR ÓN 6.00 6.50 5. 60 3.50 3.55 
Mayne ce dotnet E d | 6. 10 5.00. 5.60 | 3.75 8.75 
E eee ideis | 6.20 5.00 | 5.60 | 3. 75 3.75 
1 E PIS PEEN D RPM 6.30 5.00 5.60 8.75 3.76 
O O | 6. 40 5. 00 6.10 3.75 3. 75 
September... icio rc RR EE i 6. 50 5.00 | 6.10 4.00 3.75 
aTa ideas diede 6.50 5.00 | 6.10 | 4.00 3. 75 
November...........eesssese enne 6.50 5.00 | 6.10 i 4.00 3.75 
December .oooonccccnnnnrnncccncancnna nono | 6.50 5.00. 6.10 | 4.00 | 3.75 


CINCINNATI, OHIO. 


Mr. Charles B. Murray, superintendent of the chamber of com- 
merce, has furnished the following review of the coal trade of Cin- 
cinnati: 

The receipts of coal at Cincinnati in 1908, as indicated by the records 
of the chamber of commerce, reached the high record of 112,351,891 
bushels. This compares with 104,600,593 for 1902, and an annual 
average of 93,102,565 for five years prior to 1903. Referring to the 
figures given a year ago, and for recent years previously, it is proper 
to say that there has been found occasion for revision of the records 
of receipts by railroads, with the result of enlargement of indicated 
quantities through such channels, for five years prior to 1903, or since 
1897. The tables are corrected accordingly, and are more complete 
than heretofore in the exhibits and comparisons. 

In the effort to indicate the quantity of coal arriving from the 
Kanawha district it is not possible to be exact, and the method of 
reaching results is to secure estimates as to the proportion of all the 
rail receipts properly to be credited to the Kanawha district. 

The receipts of coal in 1903 by river were 49.34 per cent, and by 
rail 50.66 per cent of the total. For the past five years river receipts 
represent an average of 56.60 per cent and rail receipts 43.40 per cent. 

Coal shipments in 1903 made a high record, due to enlarged move- 
ment by rail, the total being 39,422,750 bushels, compared with 
36,637,747 for 1902, and an annual average of 22,086,396 for five years 
prior to 1903. River shipments the past year were 2,787,000 bushels, 
and rail shipments 36,635,750 bushels. 
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The local market was fairly steady during the year, with ample sup- 
plies available. For several months there were strikes in some of the 
mines of the West Virginia district, interrupting operations, but not 
seriously affecting the resources for this market. * The arrivals of coal 
by river were considerably smaller than for the preceding year, and 
those by rail were decidedly increased. 

The net supply of coal at Cincinnati in 1903, representing the differ- 
ence between receipts and shipments, was 72,929,000 bushels. "There 
was a much larger quantity on hand, afloat, and in the yards and sid- 
ings at the close of the year than at the beginning, so that the actual 
consumption for the year would represent considerably less than the 
net supply, but was probably equal to or in excess of 65,000,000 
bushels. The local consumption in late years appears to have been 
pretty evenly divided between industrial and household requirements. 

For the year 1903 the local gas works consumed 244,527 tons of 
2,000 pounds, or 6,790,000 bushels. There were sent out from the 
works 1,578,665,000 cubic feet of gas, and the product of electric cur- 
rent represented 25,115,969 kilowatts. 

Prices of coal in the Cincinnati market in 1908 were as follows: 
By river, afloat, from Pittsburg district, 10 cents per bushel to March 
31, 9 cents subsequently to end of the year; from Kanawha district, 9 
cents first three weeks in January, 10 cents next three weeks, 9 to 
10 cents until end of April, 8$ to 10 cents to September 22, and 9 
cents remainder of the year. 

Prices of coal delivered to consumers in 1903 were the same for Pitts- 
burg and Kanawha product, as follows, per ton of 2,000 pounds: To 
close of April, $4; remainder of the year, $3.50. 

The average price of coal afloat at Cincinnati in 1908 for both Pitts- 
burg and Kanawha product was 9.25 cents, compared with 7.92 for 
Pittsburg and 7.86 for Kanawha, for 1902. Annual averages for a 
series of years appear in a table elsewhere in this report. 

The price of anthracite delivered to consumers was $10 per ton to 
middle of February, $9 to end of March, $7.50 for remainder of the 
year, averaging $8 for the year, compared with $9 for 1902, and an 
annual average of $6.55 for five years prior to 1902. 

The following table indicates the quantities of coal received at Cin 

cinnati since 1872 and the sources from which shipped: 
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Receipts of coal at Cincinnati, Ohio, since September 1, 1872. 
[Bushels.] 
LI 
Year. (Youghio- prisión Ohio River.| Cannel. |Anthracite. D Total. 

IST IR AAN 24,995, 808 1... ooo 411,075,072 | 1,162,052 75,000. 1.2225 552 56 87, 274, 497 

1878-74. ....4 2s» DEDO ME eee eee a10, 398, 153 710, 000 MEO l.secesusreve 35, 234, 894 

181471. r 6o sonos 24,225,002 | 4,476,619 | 4,277,327 565, 352 248,750 | 1,597,260 | 35,390,310 

IP dO ssse see 27,017,592 | 6,004,675 | 4,400,792 409, 358 282,578 | 2,068,322 | 40,183,317 

[rry A 28,937,572 | 3,631,823 | 5,141,150 322, 171 376,125 | 1,913,793 | 89,622,634 

a PPP 26,743,055 | 6,386,623 | 3,288, 008 380, 768 439,350 | 1,654,425 | 38,292, 229 
e PPP 20,769,027 | 6,134,039 | 4,068, 452 333, M9 768,750 | 2,136,850 | 34, 210, 667 

a AAA 31,750,968 | 8,912,801 | 4,268, 214 202, 489 712,075 | 2,351,699 | 48, 198, 246 
1880-81, ee 23, 202, 084 | 10,715,459 | 3,151, 934 67, 684 770,525 | 2,336,752 | 40,244, 438 
E APP 37,807,961 | 13,950,802 | 3,560, 881 77,336 779,925 | 3,090,715 | 59,267,620 
1899-89, i.e o9 | 33, 895, 064 | 13, 260,347 | 3,309, 534 180, 621 977,250 | 2,997,216 | 54,620, 032 
MEN ooo ses 32, 239, 473 | 15,926,743 | 2,956, 688 293,010 | 1,085,350 | 3,910,795 | 56, 412, 059 
IBS Veios 32, 286, 183 | 14,588,573 | 3,007,078 314,774 | 1,257,900 | 2,683,864 | 54,138, 322 
INE ARA 34, 933, 542 | 17, 329, 349 939, 746 205,717 | 1,287,925 | 2,720,250 | 57,416, 529 
E AAPP 37, 701,094 | 20, 167, 875 338, 435 129,503 | 1,314,775 | 3,693,850 | 63,345, 532 
eo ARPA 41,180, 713 | 20,926,596 | 1,533,358 26,098 | 1,328,225 | 5,710,649 | 70,705, 639 
1888-89........... 36, 677, 974 | 23,761,853 544, 940 12,129 | 1,020,525 | 3,075,000 ! 65,092, 421 
1889-90........... 42, 601, 615 | 19, 221, 196 456, BBG 15... osos eoi 1,001,175 | 4,709,775 | 67,988,146 
o PA 43, 254, 460 | 19,115,172 | 1,479,670 15,111 | 1,118,671 | 7,362,698 | 72,345,782 
1891, 4 months...| 13, 766, 390 | 6,288, 442 294, 990 lociosaronión 402,528 | 4,437,139 | 25,129, 439 
INEO Luisusetaxs 42, 272, 948 | 19, 214, 704 TO DBB: lociones 1,268, 170 | 13,335,006 | 76,858,816 
RARA 28, 643, 562 | 24,971, 261 405,900. locosoiosión: 759, 626 | 25,832,374 | 80,612,025 
ee ARA 40,156, 667 | 16, 398, 039 100,008. loose vasa 661,548 | 19,083,527 | 76,458,115 
1000 AAPP 26, 675, 823 | 15, 106, 095 15,400 1 5evasoia odas 1,227,000 | 27,119,823 | 70,143, 141 
IN ARA 36, 696, 759 | 22, 015, 133 398 8I iaa 1,171,000 | 19,676,000 | 79,689,109 
IET eiae n rebas 35, 040, 790 | 17,941, 769 80.0017 [Loss vs das 1,251,250 | 24,468,000 | 78,762, 026 
JM APR 41, 271,142 | 19, 949, 098 DO 000 [raras 948,125 | 26,014,800 | 88, 278, 755 
A AAA 33, 339, 381 | 18, 987, 364 29,088 losiciasiónaa 1,291,250 | 30,172,800 | 83,820, 328 
p: PP 19, 066, 472 | 24,586, 857 WT Ws Loaessvesahs 437,500 | 28,341,000 | 73,349, 035 
MIU, aenea ead n ns 22,379,828 | 27,616,166 | 1,219,387 |............ 632,500 | 39,643,100 | 91,390, 981 
UC RRA 37,506,783 | 21,035,945 | 1,487,315 |............ 293,750 | 44,276,800 | 104, 600, 593 
A AA 27,018,901 | 26,400,194 | 2,012,871 |............ 510,625 | 56, 409,300 | 112,351, 891 

a Includes Kanawha River coals. 5Calendar years since 1892, 


NoTE.—The “Other kinds" in above table includes 30,845,000 bushels of Kanawha by rail in 1903, 
and Kanawha rail coal previously. 


A summary of the movement of coal at Cincinnati during the last 
two years is given in the following table: 


Summary of coal movements at Cincinnati, Ohio, in 1902 and 1908. 


[Bushels. ] 
Details. 1903. 1902. 1902. 

Total received........ 112, 351,891 | 104,600, 593 293, 750 
gi: EP 27,018, 901 37,506, 783 
Ohio RIVEL ¿5550 5. 2, 012, 871 1, 487, 315 60, 030, 043 
Kanawha ! 44,570, 550 

BY nvà8Rticcl es. 26, 400, 194 21, 035, 945 | 

Nri. oso 30,844,800 | 28,780,000 | 6, 113, 597 
Total Kanawha ...... 57, 244, 994 49, 815, 945 30, 524, 150 
Other kinds by rail...| 25,564,500 15, 496, 800 86, 637, 747 
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The yearly range and average prices of Pittsburg coal, «float and 
delivered, per bushel, based on weekly records, compare for a series 
of years as shown in the following compilation: 


Yearly range and average prices for Pittsburg coal at Cincinnati, Ohio, 1888-1908. 


[Cents per bushel.] 


——Ó 


Afloat. | Delivered. 

Year. RRR MM ee C Ee Ga a D 

Lowest. | Highest. | Average. | Lowest. | Highest. | Average. 

IBSNCNO see LAC cede Doct dd RR dedisse Es 6 84 6.71 9 114 9.95 
O A Co hier ed iex ob EE Ded 6 8 6.78 9 103 9. 69 
js): oot oe kiwis sew da 64 8i 7.28 10 103 10. 24 
INO LL A E eee age err re 6} 81 7.49 9 12) 10. 36 
poc PEERS 6i 83 7.58 9 19} 11. 04 
pp TM T PUT E st 5} 9 6.34 71 10i 9.11 
Lo T ob UOI 54 6} 6. 00 8} 101 9. 00 
ino e —Á——— Ra 54 6 5.73 8) 9 8. 40 
A severe toe hekte ee eer Va RASA 54 5} 5. 70 5i 10} 8.10 
1898: Ep 5 6 5.66 74 9 8.05 
E AA A AN 4} 74 5. 30 81 113 9. 60 
1900 caw aco a a a On EE 7 8 7.50 103 113 10. 90 
1901525 9o e ent eo eee e he le cesses eee 64 8 7.50 9 . 10i 10. 55 
EA It LVR EE RLid ipud eL 6} 10 7.92 10 14i 11.75 
1909.50 2 BILE cae lia te ed rr E RE 9 10 9.25 12} 144 13.18 

| 


A ——M————M——M—M—————ÓMÓM € — a a — MÀ — ——  — — ————————— as, 


Coal from the Kanawha and other West Virginia regions sells at 
the same, or about the same, prices as are obtained for the product 
from the Pittsburg district. Sales afloat are on the bushel basis, 72 
pounds; sales delivered are on the ton basis, 2,000 pounds, and repre- 
sent screened or lump grade. 

The receipts of coke for the year were 4,473,900 bushels, and the 
quantity locally manufactured was 6,502,890 bushels, making a total 
of 10,976,790 bushels, compared with 13,883,600 bushels the preceding 
year. For city manufacture the average price for the year was 13 
cents per bushel; of gas house, 12 cents; of Connellsville, $6.50 per ton. 


ST. LOUIS, MO. 


The following summary of the coal trade of St. Louis has been pre- 
pared for this report by Mr. William Flewellyn Saunders, secretary 
and general manager of the Business Men’s League of that city: 

The production of soft coal and coke in the St. Louis district 
increased largely in 1903 over the product of 1902, all of it being used 
in the city. The receipts of eastern anthracite were much below the 
demand, the shipping to the West not having been fully resumed after 
the strike. Prices, however, ruled much lower than in 1902, the 
shortage of anthracite being balanced by plenty of soft coal and coke. 

Coal operations in the Illinois fields near St. Louis, known as the 


, 
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St. Louis district, are being conducted with regard to the demand, 
and prices bid fair to rule very regularly. The large operations in 
the new Leiter coal fields will be a factor in the coal situation here in 
the future and are being watched with great interest by miners and 
dealers. | 

The use of gasas household fuel has increased noticeably in St. Louis 
in two years, and this must undoubtedly be treated in calculation 
about the fuel situation hereafter. The introduction of gas as fuel in 
the household results in the use of more fuel, not in the substitution 
of the one kind of fuel for the other. "That has been demonstrated in 
St. Louis as well as elsewhere. 


Coal prices at St. Louis, Mo., during 1902 and 1908. 


— — — — ————— Ce ——————— 


' 1902. | 1903. 
Kind. a: ar = — — - 
Highest. Lowest. | Closing. Highest. Lowest. | Closing. 
Standard Illinois lump coal............. 3.30 $1. 40 $2. 40 $2.30 $1.60 $2. 00 
High-grade Illinois lump coal........... 3. 0 1.80 2.65 | 3.05 2.10 2. 80 
Anthracite, lange. ...... 0.0... ee eee 9.75 6.10 8.80 7.15 6.65 7.15 
Anthracite, small ..................usus. 10. 00 6. 35 9. 05 7.40 ' 7.15 | 7. 40 
Connellsville coke. .........00.0 00000000. i — 14.30 6. 30 9. 30 9. 00 | 5.25 | 5.25 
New River coke ..ooonococcnncccccccnooo 14.30 5.80 9.30 9.00 | 5.25 5. 25 
Kentucky coke... 2.0... cee ee ee eee 6. 30 3.80 5.30 5. 00 3.50 3.50 
Gäss cOke ire 7.50 3.25 7.50 5.50 | 4.50 5.50 
Coal and coke receipts at St. Louis, Mo., 1892-1908. 
Year. Soft coal. | Hard coal. Coke. 
Bushels. Tons. Bushela. 

IN A A eee eS erste eae ied andas Reels ew ate 82, 302, 228 187,327 | - 8,914, 400 
TO O e o di a E che 87, 769, 375 173, 652 7, 807, 000 
DG dee T Mh ain eh A a ees Be ! 74,644,375 | — 186,494 | 6,365, 900 
DI ee menu eau E AEA cu PE te ac en LE nl Uu mu et qd 88, 589, 035 207, 784 7,130, 300 
E A OPI Sawer 87, 677, 600 213,955 | 5,395,900 
TI E E a A M 83, 730, 980 172, 933 5,671, 350 
IU a icing ena ithe we Sve andthe Senta exe and eae Seas pe ee eee eee eet | 83, 562, 450 225, 616 7,762, 250 
1800. xl Eo aun thu eu Dn LLL DRE a an he DE d (S ` 103,115, 730 292,118 | 6,795,100 
A rei 104, 317, 650 180, 550 7, 942, 900 
jeep" 118, 860, 775 200,797 | 11,746,692 
yr MEMOIRE 130,145, 350 60,944 | 8, 180, 000 
A D ROR E A ie le Oe | 159, 221, 625 165,920 | 11,414,720 


SAN FRANCISCO, CAL. 


Mr. J. W. Harrison, in his annual report to the coal trade of San 
Francisco, states that the quantity of coal imported during 1903 was 
230,044 tons less than 1902, as shown in the table below. This can 
not be accepted as the amount of fuel necessary to fill the requirements, 
as the quantity of fuel oil produced last year was 60 per cent in excess 
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of the production in 1902. Hence the showing made for the coal con- 
sumption is not a discouraging one for manufacturing interests locally. 
During the early portion of 1903 labor disturbances deve'oped in the 
British Columbia collieries. These were not amicably compromised for 
some considerable time, as the manager of the Wellington collieries 
showed a disposition to maintain what he considered his rights rather 
than make concessions, although at a serious loss to himself. Thelabor- 
ers finally yielded. The abrogation of the duty of 67 cents per ton on 
Australian and British Columbia coals has given a marked advantage 
for those products, and has aided in giving large consumers here a 
pronounced benefit. 

The present position is a complicated one. The outlook for low- 
priced Australian coal is discouraging, partially because the inducements 
for carriers to come here are anything but favorable and partially 
because outward freights on grain from here are exceedingly low, while 
from Australia they are fully 50 per cent higher than from here. The 
quantity of coal of all grades on hand here at the close of the year 
was small. There are factors now existing which may create a very 
generous demand for fuel in the near future, principally the require- 
ments of the Government for Panama and adjacent ports, but the 
market is in a very uncertain condition. The control of the local coal 
market is in a few hands, which will assure high figures for 1904. The 
marked difference between the prices of domestic grades and ordinary 
steam coals is likely to be sustained. 

The various sources from which the coal supplies of California have 
been derived are as follows: 


Sources of coal consumed in California, 1899-1908. 


[Short tons.] 
Source. | 1899. 1900. 1901. 1902, 1903. 

British Columbia......................... | 623, 13: 766, 917 710, 330 591, 732 289, ROO 
AURUB A A 139, 333 178, 563 175, 959 197, 328 276, 186 
England and Wales ...................... Jo, 263 4, 099 52, 270 95, 621 61, 580 
A A as Gunde | None. None. None. 3, 600 3, 495 
Eastern (Cumberland and anthrucite)... 38, 951 17,319 27,370 24, 133 13, 262 
Seattle (Franklin, Green River, etc.) M 271,694 250, 590 240, 574 165, 237 127. 819 
Carbon Hill, South Prairie, ete........... 3855, 756 418, 052 433, 817 | 209, 358 256, 826 
Mount Diablo, Coos Bay, and Tesla ...... | 189,507 160, 915 143, 318 | 111, 209 84,277 
Japan and Rocky Mountains............. 23,390 42,673 51, 117 47,380 102, 219 

Total si ds | 1,740,027 ( 1,889,128 | 1,834,785 1,115,598 | 1,215,55* 


It is necessary to include the deliveries at the ports of Los Angeles 
and San Diego to arrive at an accurate statement of the consumption 
These are added in the above-named sources of 


of coal in the State. 
supply. 


The total amount received hy water at these two ports in 
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1903 aggregated 69,248 tons, as compared with 126,356 tons in 1902, 
240,777 short tons in 1901, 165,965 short tons in 1900, 184,747 short 
tons in 1899, and 154,402 short tons in 1898, 


SEATTLE, WASH. 


Mr. Lovett M. Wood, editor of the Trade Register, has compiled, 
from records furnished by the Northern Pacific and Great Northern 
railroads and the Pacific Coast Company the following statement of 
the coal receipts at Seattle by months and mines for the calendar year 
1903. The combined receipts in short tons, by months, were as follows: 


Receipts of coal at Seattle, Wash., 1903, by months. 


Month. Quantity. Month. Quantity. 

- na ee ee 

| Short tons Short tons 
TN | 78,215 || Augustin 83, 961 
February A iieiea 18,818 || September........................ ees. 114, 807 
MATCH er 84,263 || October.......... eee eese e n 85, 407 
AD cs ale eta sa ecosleleS sep dat mcs 74,440 || November............................ 83,583 
MAN a sean 86,097 | December ....................... Lee 78, 398 
A E ee 78,137 Total 

"ER 1 

Jüly osineen éd Ee t ecce E ME | 75, 672 as 


The receipts at Seattle during 1902 amounted to 859,301 tons, show- 
ing an increase for 1903 of 145,497 tons. 

The exports, which included 7,618 tons shipped to British Colum- 
bia, against 2,820 tons imported from that province, show a decline of 
13,642 tons, although Seattle received during the year 142,497 tons 
more than in 1902. Local consumption and the extended use of oil 
as fuel for steamers can probably be chargeable with causing this 
condition. 

It will be noted that the receipts have more than doubled in the 
last ten years, and the exports are larger than the receipts were a 
decade ago. The exports vary only slightly on account of the south- 
ern market’s requirements and peculiar conditions. With oil coming 
into more general use in California, and even at home, and the new 
arrangements made with the northern collieries, together with the 
restricted demands of foreign steamship lines engaged in oriental 
trade and the Australian coal already billed for this coast, it would 
appear as though the mines of the State of Washington would this 
yeur have to depend for increased output upon the enlargement of 
industrial institutions, local shipping, and home consumption. 

The State of Washington coal mines had an output in 1903 of 
3,190,477 tons, against 2,498,177 tons in 1902, and 2,400,276 tons in 
1901. King County is the second largest producer, being close to 
Kittitas County. 
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Shipments of coal from the mines and eastern points to Seattle, Wash., in 1908. 


[Short tons.] 

Mine Quantity. | Mine. Quantity. 
Black Diamoud........................ 236,049 || Enumclaw ....................... ee 29 
Newcastle... enia a lee sess 118,494 || Staples 2.2 21 
Franklin i oue ce x Qe e Rien 71.116. DOM 11,597 
Fulton ................ UT ME 71,584 | Kanasket......................eeee eee 220 
LAWSON .-ewircW Rma RORUESiTEERAN 71,196 || Ravensdale........................ ee. 115, 937 
GOm coi ele E PRU EMU ed RE IM 47,603 | Melmont ..............-- cee cence ees 10, 613 
C DD CM" 37,034 || Rices Point......2 eerte erroe 40 
RON sa Seder ca a RS E ERE dC saves 92,002 || Horr, MON... Sees uve wer Rd Ori XS 20 
BUNSCU PEN 1,138 || Niblock's Spur ........................ 482 
A vierte ub ee Se eevee 5,008 | Burnetl. ir E EEREA MET TES 8,307 
ROSSI S I cou Pio EE at RES ee 72, 483 | GIDDONS usaras ke ins 270 
Cle EHI e oor ede eres Secure Eu ds 4,820 | Blue Canyon ...................... s. 296 
WIIKOSOD. e eoe ve es 17,288 | o A a eV TEES b, 590 
West Superior.......................... 589 || Shoreham, Minn ...................... 64 
Dui. a 1, 004 PR 
PA O A 184 Total zi 1, 001, 798 


Exports of coal at Seattle, Wash., in 1903, by months. 


[Short tons.) . 

Month. Exports. a Month. Exports. a 
January ondas coe sides ORE MET 44,850 || August .......ccccccccccccccaccccccccs 38, 041 
February A eei sises ERAZECS 81,718 || September.......................e eee 88, 215 
Math drid 42,562 || October cuca raid 84, 717 
ADI oce ias $4,782 | November oo ices seen ccc sien ee rne 80, 121 
MAY scene teva stein TN HET 36, 328 | December ...................- eee eee 28, 812 
JUDO PE EP EE 54,330 
O ahs ean 49, 215 | E de o 


a Foreign and domestic points (mostly San Franc.sco, Cal.). 


Receipts and exports of coal at Seattle, Wash., 1890-1908. 


[Short tons. ] 

Year. Receipts. | Exports. a | Year. Receipts. | Exporta. a 
ad aS C aS PRENNE 472, 311 287, 883 
T. UIN EDIT A | 421,587 |........-.-- | 1898 A 622, 284 878, 578 
e | I ¡E 821,865 | 444,428 
in cas | 461,084 | 342,114 || 1900 ....... 0.2.0. ee eee eee 909, 322 478, 562 
[7 REOR | 437,939 | 818,670 | 1901 ............. esse 991, 788 482,679 
|. PENNA elt alate oe | 963,979 | 257,739 || 1902 ............... eeee. 859, 301 476, 828 
e T | 425,103 | 194,71 || 198... 1,001,798 | 463,186 


a Foreign and domestic points (mostly San Francisco, Cal.). 
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PRODUCTION OF COAL BY STATES. 


Including Alaska, there were thirty States and Territories which 
contributed to the total coal production of the United States in 1902 and 
1903. Of these there were eight whose output was less than 1,000,000 
tons; twelve produced between 1,000,000 and 5,000,000 tons each; 
four, between 5,000,000 and 10,000,000 tons each; two, Alabama and 
Indiana, produced over 10,000,000 of tons, and four exceeded 25,000, - 
000 of tons each. Of these latter, one, Pennsylvania, produced over 
175,000,000 tons. Of the thirty coal-producing States and Terri- 
tories thirteen are east and seventeen west of the Mississippi River. 
Of the thirteen States east of the Mississippi River there were six 
located north of the Ohio and Potomac rivers, producing 256,527,929 


short tons, or 71.8 per cent of the total. 


produced 57,213,168 short tons, or 16 per cent of the total. 


The seven Southern States 


The 


seventeen States and Territories west of the Mississippi River pro- 
duced 43,615,319 short tons, or 12.2 per cent of the total. 

In the following tables are shown the statistics of production in the 
States east of the Mississippi River and divided by the Ohio and Potomac 
rivers, and in the States and Territories west of the Mississippi River. 
The figures are given for the years 1880, 1890, 1900, and 1903: 


Coal production in States north of Ohio and Potomac rivers in 1880, 1890, 1900, and 1903. 


1880. 1890, 
State. 
Quantity. Value. Quantity. Valuc. 
Short tons. Short tona. 
TUDO e dyes ti ime 6, 115, 377 88, 779, 832 15, 292,420 | $14,171, 230 
Jnd iana uec becca ns 1,454, 327 2, 150, 258 3, 305, 737 3, 259, 233 
Maryland D a is 2, 228, 917 2, 585, 537 8, 357, 813 2, 899, 572 
MIGBIBBB ose douche Odi eum Oo ode uU PES 100, 800 224, 500 74,977 149, 195 
OOO ¿2 AA 6, 008, 595 7, 719, 667 11, 494, 506 10, 783, 171 
Pennsylvania: 
Anthracite SS 28,711,379 42, 282, 948 46, 168, 641 66, 383, 772 
BItuminótis, velar ees rore uxo 18, 425, 163 18, 567, 129 42, 302, 173 35, 376, 916 
QU MUERE EET TM 63,044,558 | 82,309,871 | 122,296,267 | 133,023, 089 
1900. 1903. 
State. 2 
Quantity. Value. Quantity. Value. 
Short tons. Short tons. 
A CO E REERAXeÉk aua 25,767,981 | $26, 927, 185 36, 957, 104 813, 196, S09 
Indiana AA A kas 6, 484, O86 6,687,137 | 10, 794, 692 13, 244,817 
Mary ANC a Eos 4, 024, 688 3, 927, 381 4, 846, 165 7,159, 74 
MICIUERT o sudor cotone edle uve CIR RE 849, 475 1, 259, 683 1, 367,619 2,707,527 
AA Li qund ences dodo dris 18, 988, 150 19, 292, 246 24, 835, 103 81, 932, 327 
Pennsylvania: 
Anthracite ......oococccoco oo. A 67,367,915 | 85,757,861 | 74, 607,068 | 152, 036, 448 
Bituminous is 79, 842, 326 77,438,545 | 103,117, 175 | 121, 752, 759 
WOW A PASS T hone ste 193, 324, 621 221,290, 028 | 256, 627, 929 | 372, 060, 471 
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Coal production in States south of Ohio and Potomac rivers, 1880, 1890, 1900, and 19083. 


1850. t 
Stute. vue eed = amu ea —————— 
" Quantity. Value. | Quantity. T Value, 
Short fons. Nhort tons. | 
OCIO CM IM A wate seas seen 323, 972 8176, 911 4, 090, 109 $4, 202, 469 
COORG M MED 154, 614 231, 605 | 228, 337 238, 315 
KONO aria laa 946, 288 1,134, 960 ' 2, 701, 496 2, 472, 119 
North Carolinu........................eeeee ee 350 400 | 10, 262 17,864 
Tennessee see tai 495, 131 629,724 ' 2,169, 555 | 2, 395, 746 
NAPPA Uses Dini Reo Duane ata Bee Ed ur | 43, 079 99, $02 784,011 : oU, 925 
Nest Virginia LI Lr ta EE 1, 829, 814 2, 013, 671 1,994, 64 6, 208, 128 
Totulosqun e ada sua eu MUTA | 3, 793, 308 | 4,587,073 — 17,378,754 | 16, 124, 566 
1900. 1903. 
State ES UN END ES 
Quantity. Value. Quantity. Value, 
Short tons. | Short tons. 
Alabama eain ie m Maebusiperet uw a REE RES 8.394, 275 xii 193, 785 | 11, 654, 324 $14, 246, 798 
QUOTPIB A EN E ERAN MOL ESSEN Ui 315, 557 70, 022 | 416, 951 | 521, 459 
OcpiDuUSA C —X—— 5, 328, 964 4,881,577 7,538, 032 7, 979, 342 
North Carolina 17,734 23, 447 17,309 ' 25, 300 
TEO messi c Dr o nd e od 3,509, 562 4, 003, 082 4,798,004 + — 5,979, 830 
A a tias uana eu dde. 2, 393,754 2,129,222 3, 451, 307 3, 302, 149 
West Virginla ...........ssseseee esee ape | 22,647, 207 18, 416,871 29, 337, 241 34, 297, 019 
TOA ! 42, 607, 0533 39, 612, 006 57, 218, 168 66, 351, 897 
| 
Coal production in States west of Mississippi River, 1880, 1890, 1900, and 1903. 
E 1850. 1890. 
State or Territory. Ec REM == AAA 
Quantity. Value. Quantity. Value. 
Short tons. Short tons, 
ATkäNsaAs ii 14,778 $33, 535 399, 888 $514, 595 
A A ied wees 236, 990 663,013 110, 711 283,019 
Colorado. cda Net eS 462, 747 1, 041, 350 3, 094, 003 4,344, 196 
TORN 5 eset A O subs deest E 
Indiam Territory 2.255 25v A A pes Ede 869, 229 1, 579, 188 
IOWA eec ow cereel Su nie du SUE FEX CEU ES MEE 1, 461, 116 2, 507, 453 4, 021, 739 4, 995, 739 
O NOE e DUE B mds 771,442 1,517, 444 2, 259, 922 2, 947,517 
Missouri dd 884, 301 1,464, 425 2,735, 221 3, 382, 858 
MODA A ae 224 800 517, 477 1, 252, 492 
Nebraska 200 750 1,500 4, 500 
NOW MEXICO da dt 375, 777 504, 390 
A A PA e ev UPS 30, 000 42, 000 
OTERO Ra ‘ee 43, 205 97,810 61,514 177,875 
Texasi O O A A cd 184, 440 465, 900 
Utah A A ohate 14,748 33, 645 318, 159 552, 390 
Washington e cee eee ee eens 145,015 | + 389,046 1,263, 689 3, 426,590 
Wyoming A nes N 589, 595 1, 080, 451 1,870,306 | 3,183,669 
A DR 4, 624, 321 8, 829, p 18, 113, 635 27, 656, 918 


l 
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Coal production in States west of Mississippi River, 1880, 1890, 1900, and 1908—Cont d. 


1900. 1903. 


State or Territory. - "——— - 
Quantity. | Value. Quantity. Value. 
"Sc n - z A PESE Pe Ngee ER 


Short tona. 


Short tons. 


a ade A 1,417,945 | $1,653,618 | 2,229,172 | $3,360, 831 
Cl atada 172, 908 540, 031 a 105, 420 301,318 
Culorailumitog end eue Rochen c Leal 5,244,364 | — 5,858,036 | — 7,423,002! — 9,150,943 
TAO SA iR OO uU MEM ee ' 10 50 4,250, 13, 250 
Indian Territory ......... cessere | 4,922,298 | 2,788,124 | 3,517,388, — 6,386,463 
(Pe RN EE RP My | 5,202,939 | 7,155,841 | — 6,419,811 | 10,563,910 
HOME T MONEO DRM ER — 4,467,870 | 5,454,691 | — 5,839,976 | 8, 871, 953 
NOUR E EEE S 3,540,102 | — 4,280,928 | — 4,238,086 | — 6,834, 297 
MOR eects EAT task eck Baa asad et 1.661.775 | 2,713,707 | ‘1,488,810! 2,440,846 
NED A ds odas roh m Pre botes d DE | A 
New Mexic0.....cccccececcacccesccecscrececees | 1,299,299 | 1,776,170 | 1,541,781 | 2,105,785 
North Dakota .......0ccccececceceecceceecoeees 129, 883 158, 348 278,645 418, 005 
A EHE. 58, R64 220, 001 91,144 221,031 
Mii ise cu m M e E O eso 968,373 | — 1,581,914 26,759 | 1,505,383 
TES ENTRAR UU RIEN EA AE 1,147,027 | 1,447,750 | 1,681,409 | 2,026,038 
Wale EDI a bacs rin a ea 2,474,093 | — 4,700,008 | — 3,193,273 | 5,380,679 
A c cU e IU EE dns Erde 4,014,002 | — 5,457,953 | 4,685,293 5,731,281 

SU T ERR PERDE TIRE RENE ee REN 33, 752, 353 45,786,130 | 43,615,819 | — 65,312,013 


a Includes Alaska. 


The production of coal in the several States and Territories in 1903 
and preceding years is discussed more in detail in the following pages. 


ALABAMA. 


Total production in 1903, 11,654,324 short tons; spot value, 
$14,246, 195. 

Compared with 1902, the production of coal in Alabama in 1903 
shows an increase of 1,299,754 short tons, or 12.6 per cent, in quantity, 
and of $1,827,132, or 14.7 per cent, in value. In 1902 the output of 
the State exceeded for the first time in its history a total of 10,000,000 
short tons. The record for 1903 shows a continuation of the steady 
progress which Alabama has shown in industrial development during 
the last thirty years, and the large increase over the production of 1902 
was made notwithstanding the fact that work was considerably inter- 
rupted by strikes among the mine workers. These difficulties were 
finally adjusted by a board of arbitration consisting of two members 
selected by the operatives and two selected by the miners, and pre- 
sided over by Hon. George Gray, who was chairman of the Anthracite 
Coal Strike Commission. | 

The census report of 1840 gives the production of coal in Alabama for 
that year at 946 short tons. The next record we have is for 1860, when 
the output amounted to 10,200 short tons. It was the smallest produc- 
tion reported in that year fromany coal-producing State. Twenty years 
later, in 1880, the production of Alabama amounted to 323,972 short 
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tons, the State ranking fourteenth among the coal-producing States. 
In 1882 the production of coal in Alabama was greatly stimulated by the 
discovery of rich iron-ore deposits in the vicinity of Birmingham, and 
the ** Birmingham boom” became a notable event in the history of the 
State’s industrial development. By 1885 the production had increased 
to nearly 2,500,000 short tons. It was in this year that the ** boom” 
collapsed, and in 1886 the coal production decreased to 1,800,000 short 
tons. By the close of 1887 the conditions had settled down to a con- 
servative and rational basis, and since that time the coal production of 
Alabama has increased almost uninterruptedly to the close of 1903. 
In 1890 the production amounted to 4,090,409 short tons. The State 
had now become fifth in the Union in the production of coal, and it 
has maintained that position continuously since that date, being out- 
ranked only by Pennsylvania, Illinois, West Virginia, and Ohio. The 
production of 1900 was a little more than double that of ten years 
previous, and amounted to 8,394,275 short tons. From 1894 to 1903 
the coal production has increased each year without exception. 

The average price per ton for all the coal produced in Alabama in 
1903 was $1.22, an increase of 2 cents over the price per ton for 1902, 
and the highest point reached in a period of sixteen years. 

The total number of men employed in the coal mines of Alabama 
during 1903 is reported as 21,438, as compared with 16,439 in 1902. 
The average amount of working time made by each employee in 1903 
was 228 days of nine hours, as compared with 256 for the preceding 
year. The average number of tons mined for each employee in 1903 
was 543.6 against 630 short tons in 1902. The average tonnage per 
day per man in 1903 was 2.38, as compared with 2.46 in 1902 and with 
2.99 in 1901. This shows a considerable decrease in the total efficiency 
per man, as compared with 1902, but a considerably better showing 
than was made in 1901. 

In the following tables is presented a statement of the production of 
coal in Alabama in 1902 and 1903, hy counties, showing the distribu- 
tion of the product for consumption, with the value and the statistics 
of labor employed for each year: 
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Coal production of Alabama in 1902, by counties. 


Sold to 
local ¡Used at Aver.| A¥er- p E 
Loaded | trade | mínes i age | 28 S 
Ciela atmines| and | for Made Total Total | E num- |berof 
y. for ship-| used | steam [intocoke.| quantity.| value. p UE ber of em: 
ment. | by em-| and s days lev: 
ploy- | heat. active pen 
ees. : 
Short Short | Short Short Short 
tons. tons. tons. tons. tons. 
Dibus 1,372,745 | 1,92 | 38,174 74,566 | 1,487, 407 $1, 812, 163 (81. 24 245 | 1,924 
Etowah............. 100, 230 1,280 2208 p 101, 790 125,190 | 1.23 264 208 
Jefferson ............ 3,410,698 50,050 |160,873 2,227,915 , 5,855,506 | 6,975,929 | 1.19 280 | 8,400 
St. Clair ............. 119618 550| 7,5 28,575 | 156,243 | 208,162 | 1.32! 246 37 
! 
Shelby .............. 131,241 | 130-|- 4,672 | nse cumces 136,043 , 218,971 | 1.61. 206 417 
Tuscaloosa .......... 108, 617 924 | 1,848 | 320,322 431,711 527,504 | 1.22 236 989 
Walker .............. 1, 748, 073 | 16,047 | 30,936 | 108,920 | 1,908,976 | 2,147,894 | 1.13 228 | 3,388 
Winston ............. 26,686 | 2,000 |.....ooo[ocooom.o... 28, 686 41,250 | 1.44 134 174 
Blount,Cullman,and 
Marion ............ 250; E E A A 253, 178 332,603 | 1.31 283 565 
Total .......... 7,271,146 | 78,903 244,223 z 760,298 |10, 354, 570 12 419,666 | 1.20 256 | 16, 439 
Coal production of Alabama in 1903, by counties. 
Sold to 
local |Used at - Aver- piii 
Loaded | trade | mines 6 age Ed 
Count atmines| and for Made Total Total T num- | erof 
y. forship-| used | steam |jintocoke | quantity. | value. P ber of eli 
ment. |byem-| an d days | Sloy- 
ploy- | heat * | active. d 
ees, ° 
Short Short | Short Short Short 
tone. tons. tons. tons. tona. 
Bib AP 1, 558, 202 | 40,816 | 51,649 490 | 1,651,157 ¡$2, 278, 061 |$1. 88 232 | 2,380 
Etowah.............. 119,680 |........ 150 |.......... 119, 830 191, 728 | 1,60 289 211 
Jefferson ............ 3,563,160 | 37,329 |181,979 2,412,364 | 6,194, 832 | 7,846,973 | 1.19 226 | 11,725 
St. Clair ............. 124, 193 734 | 10,255 17,181 192, 313 210,610 | 1.38 : 217 481 
Shelby .............. 225,776 | 2,689 | 12,597 |.......... 240, 962 371,872 | 1.54 211 650 
Tuscaloosa .......... 803,089 | 36,715 | 12,048 | 258, 540 610, 392 706,235 | 1.16 | 214 | 1,295 
Walker .............. 2,149,851 | 11,397 | 29,615 | 174,522 | 2,365,385 | 2,726,550 | 1.15 234 | 3,949 
Winston ............. 50, 716 25 100"). Lassus 50, 841 70, 750 | 1.39 234 143 
Other countiesa..... 252,840 | 8,596 | 6,876 300 268, 612 344, 019 | 1.28 244 704 
Total .......... 305, 269 |2, 863, 347 111,654, 324 ¡14,246,798 1.22' 228 | 21,438 


a Blount, Cullman, Dekalb, Jackson, and Marion. 


In the following table is shown the production, by counties, during 
the last five years, and the increase and decrease in 1903 as compared 


with 1902. 


Each of the more important producing counties, with the 
exception of St. Clair, shows increased production in 1903. 


The total 


increase of 1,299,754 is a little greater than the increase of 1902 over 


1901. 


LÀ 
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Coal production of Alabama, 1899-1908, by counties. 


[Short tons.) . 


County. 1899. | 1900. 1901. 1902. 1908... | Pen een Deca 
Bibb..............- | 912,263 | — 964,785 | 1,258,853 | 1,487,407 | 1,651,157 | 163,750 |.......... 
POUNG estei 15, 724 18,572 | 143,697 | 253,178 | 260,802 7,624 |.......... 
Cullman........... 
Etowah ........... 9, 578 20, 855 93,591 | 101,790 | 119,830 18,040 |.......... 
Jefferson .......... 4,878,696 | 5,250,296 | 5,549,715 | 5,855,536 | 6,194,832 | — 339,296 |.......... 
St. Clair ........... 52,252 | 156,270 140,816 | — 156,243 | 152,313 |............ 3, 980 
Shelby ............ 86,928 | 135,832 | 149,132 | 136,043. 240,962 | 104,919 |.......... 
Tuscaloosa ........ 325,461 | 268,422 | 374,718 | 431,711 | 610,892 | 178,681 |.......... 
Walker............| 1,249,294 | 1,489,380 | 1,284,025 | 1,903,976 | 2,365,385 | — 461,409 ........... 
Winston ........... | 228,220} «49,863 69, 505 28,656 50, 841 22, 165 | EAN 
Small mines....... 35, 000 35, 000 85,000 | (b) 7,810 7810 ala 

Total ........ 7,598,416 | 8,394,275 | 9,099,052 | 10,254,570 | 11,654,324 | c 1,299,754 |.......... 


a Includes production of Marion County. 
b 8mall-mine production included in county distribution. 
c Net increase. 

In the following table is presented the distribution of the coal pro- 
duction of Alabama for fifteen years. In this statement the amount of 
coal reported as loaded at mines for shipment includes considerable 
quantities of coal shipped to other points in the State and there made 
into coke. About one-third of the coal which finally goes into the 
manufacture of coke in Alabama is reported at the mines as shipped 
to market. The total quantity of coal made into coke in Alabama in 
1903 was 4,237,491 short tons. 


Distribution of the coal product of Alabama, 1889-1908. 


Sold to Used at 


local Aver- 
Year a oe x Made into| Total Total pilce inm: EE 
* | for ship used by steam coke. quantity. value. berof | of em- 
ment. eni- ane ton: cayi ployees. 
ployees. eat. active. 

Short Short Short Short Short 

tons tons tons. tons tons 
1889...... 2,327, 209 59, 945 79,515 | 1,106,314 | 3,572,983 ; $3, 961, 491 |$1. 10 248 6,975 
1890...... 2,487,983 ^ 84,578 88,952 ' 1,428,896 | 4,090, 409 | 4, 202, 469 | 1.03 217 10, 961 
1891...... 2,822,813 | 91,456 | 100,160 | 1,745,352 | 4,759,781 | 5,087,596 | 1.07 268 9, 302 
1892...... 3,122, 075 37,843 | 135,627 | 2,233,767 | 5,529,312 | 5,788,898 | 1.05 271 10, 075 
1893...... 3, 536, 935 59, 599 96,412 | 1,443,989 | 5,136,935 | 5,096, 792 99 237 11, 294 
1894...... 3,269,548 | 43,911 | 130, 404 953,315 | 4,397,178 | 4,085, 535 93 238 10, 859 
1895...... 3,610,433 | 272,551, 137,021 | 1,673,770 , 5,693,775 | 5,126,822, .90 244 10, 346 
1896...... 3, 555, 193 | 285,416 | 138,268 | 1,769,520 | 5,748,697 | 6,174,135 90 248 9, 894 
1897...... 4,543,597 ' 86,790 | 126,187 | 1,137,196 | 5,893,770 | 5,192,085 | .88 233 10, 597 
1898...... 4,926,828 107,576 | 145,808 | 1,355,071 | 6,535,283 | 4,932,776 | .75 250 10, 733 
1899...... ; 4,701,612 79,991 | 155,514 | 2,656,296 | 7,593,416 | 8,256,462 | 1.09 238 13, 481 
1900...... 6, 108,011 | 146,591 | 189,474 | 1,950,199 | 8,394,275 | 9,793,785 | 1.17 257 13, 967 
1901...... 6,616,594 85,029 | 214,952 | 2,182,477 | 9,099,052 | 10,000,892 | 1.10 236 17,370 
1902...... 7, 271, 146 78,908 | 244,223 | 2,760,298 | 10,354,570 | 12, 419, 666 | 1.20 256 16, 439 
1908...... 8,947,507 | 138,201 | 305,269 | 2,863,847 | 11,654,324 14,246, 798 | 1.22 228 21, 438 
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In the following table is shown the total production of Alabama 
since 1870: 
Annual coal production of Alabama, 1870-1908. 


— — ——M—————— e 


Year. Quantity. ; Quantity. 
Short tona. Short tons. 
LIT. PNE m 11, 000 1, 950, 000 
TST EN ets 15, 000 > 2, 900, 000 
by PEE 16, 500 $ 3, 572, 9R3 
yr AEE E E AEE E E E SEE Sc 44, 800 4, 090, 409 
V E E SE 50, 400 | 18 4,759, 781 
Lr MS 67,200 | 15 5, 529, 312 
A RORIS: 112,000 |; 189: 5, 136, 935 
AAA O sen oe Seeds 196, 000 || 1s 4,397,178 
j| M C 224, 000 ; 5,693, 775 
Er ETE rita 280, 000 | A IA 5,748, 697 
O AN A A ess ondes dci 5, 893, 770 
E A A eee ee i? DINER a ceras 6, 535, 283 
A tiene ean eee 9 896, 000 | LI TNI C" 7,593, 416 
Doi PC PORTET RE 1,568,000 | TO0U dao 8, 394, 275 
por —————— EE 2,240,000 || 1901... ec cece eee err mre rere 9, 099, 052 
A n datis d Sosa Er e UE 2:452: 000-1] 1008 resins esaet ecu Die 10, 354, 570 
p "cT 1:500. 000: T 1908: 2: cc erac Re i ea 2 wd sro e oss 11,654, 324 


a United States census fiscal year. 
ALASKA. 


The year 1903 has seen very little change in the development of the 
Alaskan coal fields. The production, which is limited entirely to that 
for local use, does not exceed a few thousand tons, but some of the 
coal-bearing areas give promise of being of considerable importance. 
In southeastern Alaska the Admiralty Island coal fields, which at one 
time promised to furnish lignites for local use, have been practically 
entirely abandoned. Three hundred miles to the westward, however, 
near Controller Bay, coal, which is not only of excellent quality, but 
which also occurs in veins of commercial importance, has been found 
on the Bering River. This coal resenibles the harder bituminous coals 
of the East more than it does anthracite, but its composition shows it 
to be semianthracite of somewhat the same composition as the coals 
of the Bernice Basin in Pennsylvania, although it appears to be purer 
and has higher heating power than the latter. 

Some prospecting of these seams has been made in a district which 
lies some 20 miles from the coast. At present there has been no pro- 
duction because it will be necessary to build a railroad to bring the 
coal to the coast. A detailed account of this field, by Dr. George C. 
Martin, has been published.” 

Work was carried on for several years at Homer, on Kachemak 
Bay, in the Cook Inlet region of Alaska, but this was suspended in 


a See Bull. U. 8. Geol. Survey, No. 225, pp. 371-376. 
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1902 after three tunnels had been driven and two shafts had been sunk. 
This coal had found some local consumption, but work was suspended 
about the time the productive stage was reuched. 

Coal mining has been carried on in a limited way near Chignik Bay 
for several years, the product being used by the Alaska Packers’ 
Association. The average production probably does not exceed 600 
tons annually. Both the Chignik and Homer coal fields carry lignites 
of a fair quality, but the entire production up to date has probably 
not exceeded 5,000 tons. 

The coal mining on the Yukon has received a decided check with the 
introduction of petroleum-burning engines on many of the river 
steamers. Practically all of the coal mining operations were suspended 
in this district during the summer of 1903, though some of the coal 
has been found to be of very good grade.* The production of the 
entire Yukon field probably has not exceeded 1,000 tons during 1903. 

The demand for fuel on the part of the placer miners of the Seward 
Peninsula has led to a careful search for coal in this field, but with 
only moderate success. One small basin, however, has furnished 
probably 1,000 tons for local use. This area lies in the northeastern 
part of the peninsula, on Chicago Creek, a tributary of the Inmachuk 
River. Coal is said to find a ready market at this mine at $40 a ton. 

Another possible source of fuel supply is to be found in the Cape 
Lisburne coal fields, lying about 300 miles north of Nome. Here coal 
is known to occur in considerable quantities, but it has been developed 
very little. In 1901 several cargoes were mined and sold at Nome for 
$18 and $20 a ton, in competition with Comax and Washington coal, 
at $25 a ton. The total amount produced in 1903 probably did not 
exceed 20 or 30 tons, and was disposed of to whalers. All of the min- 
ing was confined to the croppings along the sea cliff and was carried 
to ships in small boats. 


ARKANSAS. 


Total production in 1908, 2,229,112 short tons; spot value, $3,360,831. 

Since 1899 the production of coal in Arkansas has increased annu- 
ally, and in 1903, for the first time in the history of the State, the 
output exceeded 2,000,000 tons. Compared with 1902, the production 
in 1903 shows an increase of 285,240 short tons, or 14.7 per cent, in 
quantity and $321,617, or 32.4 per cent, in value. The average price 
in 1903 was $1.51 as compared with $1.31 in 1902. The price per ton 
in 1903 was the highest reached in the fifteen years for which the 
statistics are available. 

A large part of the coal product of Arkansas is semianthracite in 
quality, highly. prized as a domestic fuel in Memphis, St. Louis, and in 
other large cities in the Mississippi Valley, where it has largely sup- 


a Collier, Arthur J., The coal resources of the Yukon: Bull. U. S. Geol, Survey No. 218. 
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planted the use of Pennsylvania anthracite. "This coal is practically 
smokeless, burning with a short, hot flame, and leaves a comparatively 
small amount of ash. Of the total product in 1903, 1,344,996 short 
tons consisted of this semianthracite coal, as compared with 1,308,493 
short tons of semianthracite produced in 1902. 

During the year there were employed 4,157 men, who made an 
average of 223 days each, as compared with 3,595 men with an average 
of 188 days in 1902. The total number of tons mined for each man 
employed in 1903 was 536.2 as against 540.7 tons in 1902. The average 
tonnage per man per day decreased from 2.88 tons in 1902 to 2.4 tons 
in 1903, indicating a falling off of about 17 per cent in the daily 
efficiency of the mine workers. "This is probably due to the decrease 
in the number of working hours per day, the mines being worked 
during 1903 on an average of eight hours per day. 

In the following tables are presented the statistics of production in 
1902 and 1903, with the distribution of the product for consumption, 
by counties, the average time worked, and the average number of 
employees: 

Coal production of Arkansas in 1902, by counties. 


Sold to 


sar] AVer- | 
Loaded locul | Used at - e age | Average 
County at mines ¡tradeand! mines Total Total M num- | number 
y for ship- | used by ‘for steam quantity.{ value. I ep berof | ofem- 
ment, em- (und heat. E days | ployees. 
ployees. UU active, 
Short Short Short Short 
tona. tona. tons. tons. 
Frünbklinyg 2 iiaeaa 327, 418 1,199 9, 396 335,013 | $377,794 $1.12 154 509 
JOBHSOD eee estet ius 186, 812 1,072 9,974 193, 258 404, 822 | 2.09 167 519 
LOMA 19, 286 1,215 1,250 21,751 36, 000 | 1.66 196 71 
PA uerius ues 29, 359 900 5,077 34, 906 101, 474 | 2. 90 188 126 
Sebastian................ 1, 276, 321 6,053 43,804 (1,325, 181 | 1,583, 209 | 1.19 199 2, 304 
Ouachita and 8Scott...... 26, 683 3, 600 480 30, 763 35, 915 | 1.17 245 66 
Total A 1, 364, 912 13, 639 65,381 | 1, 943, 932 | 2, 539,214 | 1.31 | 188 3,595 
Coal production of Arkansas in 1903, by counties. 
2 y Y! 
Sold to | eru A ver- 
Loaded local Used at o ago |Average 
County at mines trade and mines for, Total Total ice num- | number 
Í xit for ship- | used by | steam [quantity.] value. I iE ber of | of em- 
ment. em- jand heat. Pon days | ployees. 
ployees, ' [active 
Short | Short | Short | Short 
tons, tons, | tons. tons. 
Franklin isis 387, 234 2,153 5, 197 394,884 ¡ $191,202 81.21 227 650 
Johnson ................. 192, 536 1,350 5, 113 198, 999 306, $07 | 1.54 202 429 
LOGIN nest ss vive e ies: 24,576 1,790 920 27, 286 54,139 , 2.13 203 80 
POPE 41,195 1,101 6,537 48,836 167, 493 | 3. 43 200 247 
Sebastian ................ 1, 468, 631 13, 836 46,421 [1,528,888 | 2, 276,293 1.49 228 2, 682 
Quachita, Perry, and | 
BUOU A A 28, 816 175 1, 285 30, 279 60, 892 | 2.01 196 69 
Toti. cas o 2, 112, 988 20, 408 65,776 | 2,229,172 | 3, 360, 83 | 1.51 | 223 | 4,157 


———— 
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In the following table is shown the production since 1889, by 
counties: 
Coal production of Arkansas, 1899-1903, by counties. 
[Short tons. ] 
County. 1899. 1900. 1901. 1902. 1903. 
Franklin ta 338, 013 394, 884 
JOBS a AE ENE EE E E A 193, 258 198, 999 
ae 
D MEE PONES ui EM 21,751 27, 286 
o ECT 34, 966 48, 836 
Sebastian....... ls cesses sees nee 580,358 | 999,479 | 1,300,190 | 1,325,181 | 1,528,888 
Ouachita and Sot ao as 30, 763 b 30, 279 
SI AA dele cent 6, 000 6, 000 6, 000 (Cy; tacked 
A sn es aeaa 843,554 | 1,447,945 | 1,816,136 | 1,943,932 | 2,229,172 


a Includes also production of Logan County. 
b Includes also production of Perry County. 
eSmall-mine production included with county distribution. 


Since 1889 the distribution of the coal product of Arkansas has been 
as follows: 


Distribution of the coal product of Arkansas, 1889-1908. 


Sold to Aver-| Aver- 
Loaded local Used at age age | Average 
Year at mines tradeand|mines for, Total Total ce | num- number 
: for ship-| used by | steam |quantity.| value. p X berof | of em- 
ment. em- [and heat. p days | ployees. 
ployces. active. 
Short Short Short Short 
tons, tons. tone. tons. 

E A eaa | 268, 518 6,820 4, 246 279,584 | $395,836 | 81. 42 |........ 677 
1890 sn 374, 969 9, 240 15, 679 399, 888 514,595 | 1.29 214 938 
I801. 4 2 err RR ESTEE 518, 120 8, 909 15, 350 542, 379 617, 560 1.19 214 1,317 
A 513, 908 | 7,450 14, 200 535, 558 666,230 ! 1.24 199 1,128 
A eie S ease 549, 504 | 11,778 13, 481 574, 763 773,947 | 1.34 151 1, 559 
TSO A cie x Eis 488, 077 7,870 16,679 512, 626 631, 988 1.22 134 1, 493 
E Louie doe Eds 576, 112 14, 935 7,275 598, 322 761,156 | 1.25 176 1, 218 
A ccs eee eeyes 647, 240 8, 640 19, 494 675, 374 755,577 | 1.12 168 1,507 
Eey. g EE EE XR vente 827, 518 11,588 18, 084 856, 190 908,993 | 1.06 156 1,990 
1898 ias 1, 167, 103 13, 256 25,120 | 1,205,479 | 1,238,778 | 1.03 163 2, 555 
1800: on cess e ipeo 811, 366 10, 296 21, 892 843, 551 989,383 | 1.17 156 2, 818 
1900. o oec nau e ids 1, 396, 674 10, 950 40,321 | 1,447,945 | 1,653,618 | 1.14 219 2, 800 
O — 1, 754, 527 11, 926 49,683 | 1,816,136 | 2,068,613 | 1.14 223 8,144 
1900... Lodo rg es ev REP Rs 1, 864,912 13, 639 65,381 | 1,943,932 | 2,539,214 | 1.31 188 8, 596 
1908 a ss 2, 142, 988 20, 408 65,776 | 2,229,172 | 3,360,831 | 1.61 223 4,157 


The Sixth United States Census, covering the fiscal year 1840, 
reported the coal production of Arkansas at 220 short tons, this being 
the first record of any coal production in that State. No other official 
figures of coal production were obtained until 1880 when for the fiscal 
year ending June 30 the output, according to the Tenth Census, 
amounted to 14,778 short tons. Since that date the production of 
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Arkansas has grown to large proportions, as is shown in the following 
table: 
Annual production of coal in Arkansas, 1880-1903. 


[Short tons.] 


Year. | Quantity. Year. Quantity. 
Do. AA E a ES AAA SAS AA 535, 558 
DOSE A SR SESURENERARATAN 20-000 11-1280 as cians SR An dE EQUES PM NR sees 574, 763 
JN ir E MOSS QUASORERESKAMSs TT IN NIB. ———————— 512, 626 
IB PA DAI AI PA 598, 322 
A dA EAT rT dida. 28000 [| 1808 La coco uRA kal QR E RASEPRAARRA AREIS 675, 874 
A scan owes Ve a da Stas T TAA PAS AA AAA RA 856, 190 
ZEN A ARE Aa O LEM ETE 125,000 || 1898...........---eeeeeeeen nnn 1, 205, 479 
IND a aovoutaesss es 54R96a S RES eD AA MANC Een 129.000 |] 10900; 1.0.5 cod usa ae oye epcA Re p Sene 843, 554 
SENS AAA pora ert f o EE» FOROR R CR 206. 871.1 219005 Los opes e 0 ER EABERT A n5 A543 kus 1, 447, 945 
A T IET Fie, COE PARAR AREA 1, 816, 136 
IU ari DU EM. AA A ceat qieQr. 1, 943, 932 
DUI esses vus RARE AISES PERS TEEREQERES E: re PETRO 2, 229,172 
CALIFORNIA. 


Total production in 1903, 104,673 short tons; spot value, $294,736. 

Notwithstanding the increased production and use of petroleum in 
California, the output of coal in 1903 was larger than that of the pre- 
ceding year. It did not, however, equal the production of any one of 
the four years immediately preceding 1902. As compared with 1902, 
the production of 1903 indicates an increase of 19,689 short tons, or 23 
per cent in quantity, while the value increased $40,886, or 15.9 per cent. 
The larger part of the product continues to come from Alameda 
County, where the mines are conveniently located for supplying the 
market of San Francisco. 

It is interesting to note that during 1903 a plant for briquetting 
lignite coal produced at Tesla, in Alameda County, was constructed, 
the object being to increase the fuel efficiency of the product by man- 
ufacturing it into briquettes, using heavy California crude petroleum 
as a binder. 


Digitized by Google 
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The statistics of production in California since 1889 have been as 
follows: 


Distribution of the coal product of California, 1889-1908. 


Sold to Aver- 


Loaded local Used at aver 7 age Average 
Year at mines ‘trade and| mines for] Total Total e num- | number 
* for ship- | used by steam [quantity.| value. P in berof | of em- 
ment. em- and heat. ia days | ployees. 
ployees. * |active. 
Short Short Short Short 
tona. tons. tons. tons. 

INNO. A se eee ES 111, 128 3,146 1,946 121,820 | $288, 232 e A soie 
INOU A dg RE WS 103, 436 2,121 5,154 110,711 283, 019 2.56 301 364 
159b. volo tt ean Es RE 86,783 3,424 3,094 93, 301 204, 902 2.20 22 256 
1890 och s bi a: 73, 269 9,679 2,230 | 85,178 | 209,711 2.46 204 187 

PROS ec te ga | 64,733 | 5,336 2,534 | 72,603 | 167,555 | 2.31 208 15 
BL ii Sat ee oes 52, 736 8, 143 6, 368 07,247 155,620 ' 2.31 232 125 
A occ ches 60, 440 12,171 2, 512 19, 453 1750, 778 2.33 262 190 
1890... sae eee ke 69, 608 4,537 4,399 78, 044 166, 123 2.12 297 157 
[pM EPE 74, 762 6, S69 4,361 | 85,992 | 201,236 | 2.34 150 303 
A A 123, 568 15, 996 4,724 144, 288 319, 915 2.43 205 284 
1899.5. A Se 151,041 5, 242 4,432 100, 715 | 428, 333 2.67 291 303 
Mid 160, 508 4,550 6,650 | 171,708 | 523,231 3.05 309 378 
A siete eee ia 132, 066 597 17,916 151, 079 394, 106 2.60 289 28 
A O 79,485 1,721 3, 778 &4, 984 254, 350 2.9 312 207 
poc 83, 339 6, SUS 14, 526 104, 673 | 294, 736 2.82 307 203 


The records of the State Mining Bureau of California show a pro- 
duction of coal in that State as early as 1861. It was at that time one 
of the fifteen coal-producing States. During the latter part of that 
decade and of the one following, the production of California exceeded 
100,000 tons annually, and reached a maximum of 237,000 tons in 1880. 
Since 1881 the production has heen rather irregular, having been 
largely regulated by the imports of Australia and British Columbia 
coals. The receipts of Australian coal have depended principally 
upon the wheat production and shipments from the Pacific coast, 
Vessels bringing Australian coal as return cargoes have very low 
freight rates. During the last few years the production of oil in the 
State has also had considerable influence on the production of Cali- 
fornia coal. If the briquetting plant at Tesla proves to be a practical 
and commercial success, the industry should be less liable to the fluc- 
tuations to which it has been subjected in the past. 

The table following shows the production of coal in California since 
1861. 
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Coal production of California, 1861-1908. 
[Short tons. ] 


Year. Quantity. | Year. | Quantity. 
ias ina O sc e cu cio E Aug eL Late) 76, 162 
IBGOR 2. espe VERRE ERG RE cu RE Budd 23.400 E S, A ost cata ar Se tara edna mits 17,185 
O E MO Da rene retener 71,615 
a ne HE 50,700 || VRBO MEER PEE 100, 000 
A IS | A A ERR 50, 000 
CU TON POMPE IRE | TETEEC NAME 95, 000 
ub ee Re RN OLTRE. 124,690 |) 1889... esce seen eren 119, 820 
D CERA EAEE NEE 143,676 | A re Lco 110,711 
AN PCM NR 102; 9:4." M80E, cnc oer cae ere ve co ce eden e Quetiet 93, 301 
A NITORE RERO 141,890 || Tiga onee oore eiaa 85, 178 
TS E E NEM MONTANS A AN 72, 603 
ai calera tetra allen 190, 859 A AN 67,247 
Tv RARE RENE 155,611: A Se e traps 75, 453 
"Cv ERE CANON PPP EHE Di5- 359-1 | 389055 cereo dero niciedr etse riny Ei tus 78,544 
Cv A PAN A cad niveau eeeadteueaies | 84. 992 
E A EE ER 128,019 ON 144, 288 
M reu roe LL DU T 107,789 || 1599. 1... LLeeees serrer ren 160,715 
A An 134,237 || 1900. cc ici 171,708 
To MMC VAT || WOOL PE execene n den rie ^ — 151,079 
A eU ES 206. 900] ANI. D Eso eec ees eet oce ees | 84, 984 
A NR ne ener 140,000 || 1903........0.ccccececcecccecceeceecees ! 104,673 
A A 112, 592 | 


a United States census, fiscal year. 
COLORADO. 


Total production in 1903, 7,423,602 short tons; spot value, $9,150,943. 

Colorado ranks first among the coal-producing States west of the 
Mississippi River, and eighth among the entire United States. The 
development of coal mining in the State has been pushed with great 
energy during the last four or five years, and notwithstanding that 
conditions were very unsettled during 1903, as a result of strikes 
among the mine workers, the production was slightly in excess of 
that of the preceding year. It was considerably more than double 
that of 1897 and one and one-half times the output in 1899. 

Comparing the production of the last two years, it is found that the 
output of 1903 was 22,259 short tons, or 0.3 per cent more than that 
of 1902, and that the value increased $753,131, or about 9 per cent. 

A comparison of the statistics of 1903 as compared with those of 
1902 shows that in the later year there was a decrease in the average ` 
production per man employed for the entire year and an increase in 
the average tonnage per man per day. In 1902 there were 8,956 men 
employed who worked an average of 261 days, producing 7,401,343 
short tons, or 826 tons per man. In 1903 the number of employees 
was 9,229, working an average of 245 days, and producing 7,423,602 
short tons, or an average of 804.4 tons per man for the year. The 
daily average production per man in 1902 was 3.16, while in 1903 it 
increased to 3.28, showing a greater intensity of labor during the time 


the mines were in operation. 
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The time lost by strike is illustrated 


in the decrease from an average of 261 working days in 1902 to 245 
working days in 1903. The average number of working hours per day 


in 1903 was 9. 


The production, by counties, in 1902 and 1903, with the distribution 
of the product for consumption, and the statistics of labor employed, 


is shown in the following tables: 


Coal production of Colorado in oum by counties. 


local Used at : Aver ue. Avernge 
county. Madeta) ade | gor; Made | Total | Tomi | MES, num. number 
` d .) Steam quantity.: value. "ber of | of em- 
shipment. > aid coke. pos days ;ployees. 
ployees. heat. active 
| Short Short Short | Short Short 
tons. tons. tona. lona. tons. | 
Boulder ........... | 719,554 | 45,454 | 33,363 ¡.......... 806,371 $1,019,072 $1.26 268 941 
De | 410 | 8,790 150 | A 9,350 12,450 | 1.33 | 235 16 
El Paso............ | 74,135 > 140,714 | 3,700 pe | 218, 549 286, 270 | 1.31 2x2 302 
Fremont........... | 661, 804 2,559 | 31,636 .......... 695, 999 | 1,146,416 | 1.65 | 262 979 
Garfield ........... | 200,821 2,351 4,090 .......... 207,262 | 228,935 | 1.10 261 202 
Gunnison.......... 252,861 | 1,519 8,614 | 101,880 | 364,874 | 563,593 | 1.54 | 251 435 
Huerfano.......... ' 1, 156, 555 4,891 , 27,867 | E US he 189,313 | 1, 446,866 | 1.22 | 241 1, 406 
La Plata ........... 143, 412 10,178 607 | e | 155, 029 230,901 | 1.49 220 229 
Las Animas........ | 1,929,116 | 26,250 | 55,435 1,234, 470 ¡3,245,271 | 2,919,146 | .90 | 268 3, 925 
Rome esas tages 600 2,535 dor a 3, 180 4,698 | 1,48 106 20 
Weld sierras 38,652 | 30,402 | 4,627 |.......... 73, 681 106, 574 | 1.45 252 160 
Other counties« . 197, 295 3,354 | 6,412 | 225,373 | 432,464 432,891 | 1.00 | 269 841 
Total ........ 5,375, 215 | 282,027 |181, 546 |1, 562, 555 [7, 401, 943 | 8, 397, 812 1 1.13 | 261 8, 956 
a Arapahoe, Larimer, Mesa, Montezuma, Ouray, Pitkin, and Rio Blanco.” Larimer, Mesa, Montezuma, Ouray, Pitkin, and Rio Blanco. 
Coal production of Colorado in 1903, by counties. 
Sold to lr E 
Londcd d UN Made x p Avernge 
County. ae and for Hite i0 Total price num. number 
P- used by: Steam | coke quantity.| value. per ber of| of em 
ment. ciil- i toni: days ployees. 
ployees at. activ 
Short Short Short Short Short 
| tona. tona tons. tons. tons. 
Boulder ........... 721,986 | 38,183 | 43,755 |.......... 803, 924 ($1, 202, 867 ¡$1.50 184 1,221 
Delta ...........ss. '" — 4,900| 8,009 "0s EMEN 13,029 19,510 | 1.50 | 217 49 
El Paso ............ ' 127,579 | 78,336 ! 1,882 |.......... 207,797 | 267,893 ! 1.2 234 307 
Fremont........... | 581,967 | 23,453 | 28,438 |.......... 633, 858 | 1,110,373 | 1.75 257 881 
Garfield ........... 167, 299 4,498 | 4,557 |.......... 176, 354 208, 926 | 1.18 161 278 
Gunnison.......... 330,781 ' 2,600 | 7,304 95,919 | 436, 604 626,359 | 1.43 263 565 
Huerfano.......... 1, 283, 594 6,196 | 29,576 |.......... 1,319, 666 | 1,757,722 | 1.34 267 1,519 
La Plata........... 136, 682 6,161 | NOT Leoruatess 143, 637 214, 431 | 1. 49 229 202 
Las Animas........ 2,009,868 | 37,491 | 59,586 |1, 106, 798 ¡3,213,743 | 3,191,565 | .99 | 264 3, 664 
Mesa ...........--- 27,680 2593-09. A 28,452 | — 42,628 | 1.50 | 169 57 
A dieses No NES MM 2,715 4,175 | 1.50 | 117 14 
Weld o2 EC 61, 747 28,325 | 4,420 |.......... 94, 492 146,544 | 1.55 202 192 
Other countiesa ... 164, 690 3,736 | 8,173 | 170,175 | 346,774 353, 495 | 1. 02 233 250 
Small mines.......l........... DAU pose cuted A 2, 497 4455 A A wee * 
Total ........ 5,6183, 833 243, 312 |188, 565 [1,372,892 |7, 423, 602 | 9,150,943 | 1.23 245 9, 229 


a Arapahoe, Larimer, Pitkin, and Rio Blinco.- 
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As is shown in the following table, there were no very decided 
increases or decreases in any of the coal-producing counties. The 
more important increases were in Gunnison County, from 364,874 
short tons in 1902 to 436,604 short tons in 1903, and Huerfano County, 
which increased from 1,189,313 short tons in 1902 to 1,319,666 short 
tons in 1903. The counties in which the larger decreases in produc- 
tion occurred are Fremont, which dropped from 695,999 short tons in 
1902 to 633,858 short tons in 1903; Garfield, from 207,262 short tons 
in 1902 to 176,354 short tons in 1903; and Pitkin, which decreased 
from 414,244 short tons in 1902 to 342,054 short tons in 1908. 

The production of the State, by counties, since 1899, with the 
increases and decreases of 1903 as compared with 1902, is shown in 
the following table: 


Coal production of Colorado, 1899-1903, by counties. 


[Short tons.] 


County. 1899, | 1900. | 1901. 1902, jou. "neret M 
Boulder ............. 540, 475 574,334 482, 975 806, 371 e ccelgys | 2,447 
A AAA A SEE 9,350 13,029 3,679 |.......... 
A A A 94,334 175, 979 218, 549 202,807 esaea 10, 752 
Fremont ............ 620, 609 619, 413 536, 313 695, 999 633, 858 |.......... 62, 141 
Garfield ............. 134, 354 141, 159 173, 707 207, 262 176,354 |.......... 30, 908 
Gunnison............ 319,434 | 432,555 397, 043 364, 871 436,604 | 71,730 |.......... 
Huerfuno............ 632,577 854, 944 918,609 | 1,159,313 | 1,319,666 | 130,353 |.......... 
Jefferson ............ 9, 900 9 000: RT TEDESCHI EE 
La Plata............. 116,500 | — 123,524 |. 144,892 | — 155,029 | — 143,637 |.......... | 11392 
Las Animas.......... 2, 125,143 | 2,123,411 | 2,470,138 | 3,245,271 | 3,213,743 |.......... 81, 528 
Pitkin ............... 172, 917 175, 942 325, 872 414,244 342,054 |.......... 72,190 
OW Spaeth CT m 1,558 3, 180 21D APA 405 
Weld ................ 47,573 80, 015 $1351 73,681 94,492 | 20,811 |.......... 
Other counties ...... 56,712 21,733 33,555 18, 220 35,069 | 17,449 .......... 

Total .......... 4,776,224 | 5,244,364 | 5,700,015 7,401,343 | 7, 423, 602 22,259 | Boh bole, 


aN et increase. 
The distribution of the coal product of Colorado from 1889 to 1903 

is shown in the following table: 

Distribution of the coal product of Colorado, 1889-1903. 


. Aver- 
Sold to | Used at . Aver- 
Loaded local mines Made a age d 
Year at mines tradeand| for int N Total Total e num- | wr of 
° for ship- | used by | steam abd quantity. | value. ver | Per Ot om: 
ment. em- and oo dou days ploy- 
ployees.| heat. " [netive sae 
Short Short Short Short Short 
tons. tons. tons. tons. tons. 
Li.) ARA 2,109, 335 91,248 | 88,537 308, 061 | 2, 597, 181 183, 993, 768 $1.54 a 4, 904 
J890 AA 2, 636, 939 65,432 | 48, 451 343,181 ¡ 3,094,003 | 4,344,196 | 1.40 |........ 5, 827 
IRSE A 2, 934, 332 70,000 | 50,000 458, 300 | 3, 512,632 | 4,800,000 | 1.37 |........ 6, 000 
1892. eaux 2,938,980 | 126,748 | 55,721 859, 381 | 3,510,830 | 5,685,112 | 1.62 229 5,747 
y AA 3, 345, 951 65,386 | 178, 993 512,059 | 4,102, 389 | 5, 104, 602 | 1.24 188 7, 202 


1594. 5 zs ore 2, 181, 045 56, 688 | 112, 414 481,259 | 2,831, 409 | 3,516, 340 | 1.24 195 6, 507 


~ 
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Distribution of the coal product of Colorado, 1889-1908—Continued. 


Sold to | Used at 
Loaded local mines 


Made e num- 
at mines tradeand, for Total Total num- 
Year for ship- | used by | steam pa quantity.| value. price ber of PEE 
ment. em- and i n. | days lov: 
_ployees. | heat. ' | active. eed 
| | : 
| Short | Short | Short | Short | Short 
| tona. tons. | tons. tons. tons. 
1895 ciar 2, 445, 578 49,088 99,055 489,261 | 3,082, 982 $3, 675, 185 ($1.20 182 6,125 
1896............ ! 2,424, 027 65,755 93,128 529, 490 | 3, 112, 400 | 3,606, 642 | 1.16 172 6,704 
AAA 2, 649, 042 76,699 93,782 542, 180 | 3,361,703 | 3,947,186 | 1.17 180 5,852 
1998. oru 3,132,676 | 180,305 , 117,820 695,546 | 4, 076,347 | 4,686,081 | 1.15 220 6, 440 
1899... 3,681,341 | 118,153 | 106, 988 869, 742 | 4,776,224 | 5,363,667 | 1.12 246 7,166 
1900... seus 4,027,872 | 106,917 | 139,085 970, 490 | 5,244,364 | 5,858,036 | 1.12 264 7, 459 
1901... us 4, 350, 285 92, 304 157,579 | 1,099,847 | 5,700,015 | 6,441,891 | 1.13 253 8, 870 
¡y AAA 5, 876, 215 | 282,027 | 181,546 | 1,562,555 | 7,401,843 | 8,397,812 | 1.13 261 8, 956 


1908 AAA 5,618,833 | 243,312 | 188,565 | 1,372,892 | 7, 423,602 | 9,150, 943 | 1.23 245 9, 229 


Colorado is one of the few States from which we have a reliable 
record of its coal production from the time coal was first produced in 
the State. The records show that Colorado began producing coal in 
1864, in which year the output amounted to only 500 tons. It was not 
until 1876 that the production reached 100,000 tons. From that time 
it has increased with remarkable rapidity, reaching a total of 1,000,000 

«short tons in 1882, and of 2,000,000 tons in 1888. The 3,000,000-ton 

mark was reached in 1890, 4,000,000 in 1893, and 5,000,000 in 1900. 
The following table shows the annual production from the time that 
coal mining began in 1864 to the close of 1903: 


Coal production of Colorado, 1864-1908. 
(Short tons.] 


Year. Quantity Year. | Quantity. 
| 

VSG e PET EST BOO |i 18A. ———— ` 1,130,024 
(D MR c EE A EET L200 || TeRena a A áreas 1, 356, 062 
cine EA ET. AA voserie ues ' 1, 368, 388 
A EA AA E TA RI 15:000) AAA O aes 1, 791, 735 
S REDE E 10:500 ! A eso eee betes: 2,185,477 
ro ERN css 8, 000 Fc AI | 2,597,181 
YU PES RO PEN 4,500 |! 1899..... cessere 3,077,003 
tl CEDERE 15:600] TROT sat ss 3,512,632 
yp P A PT et ne ES 68,510) | 1892 E —— 3, 510, 830 
7 POTAE NE RI A a E LL Le qe 4, 102, 889 
A RN NM NONE PER vi BID ABO T | 2, 831, 409 
iy CT 98,838 D 1800 REIN | 3, 082, 982 
rn tenias 117,666 A A UI 3, 112, 400 
LR 160,000 || 1897... ccce | 3,361,703 
Ly NER E 200, 630 | (er AN 4,076, 347 
1609 A Stain A NE 822,782 | 1899... seen) 4,776, 224 
[SOO EA P EE E 469,747 E A A 5, 244, 364 
A ON $06; 244: TO cios 5, 700, 015 
A A A EE, 1,061, 479 1902 EOI A ESNE IA EOE EN 7, 401, 343 


jo A A E E eds 1, 229, 593 i 1908 E E LETETT 7, 423, 602 


a United States census, fiscal year. 
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GEORGIA. 


Total production in 1903, 416,951 short tons; spot value, $521,459. 

The entire coal production of Georgia comes from two counties in 
the northwestern part of the State—Dade and Walker. The coal beds 
form a part of what is known as the Warrior field of the adjoining 
State of Alabama. Although on the extreme eastern limit of the 
basin the coal mined in Georgia is of excellent quality and enjoys an 
enviable reputation as a steam-raising fuel. It is in good demand for 
bunker coal at South Atlantic ports. It is also well adapted for the 
manufacture of coke, which finds a market among the iron furnaces in 
the vicinity of Chattanooga. 

The coal production of the State has increased steadily since 1899. 
The production of 1903, compared with 1902, shows an increase of 
2,868 short tons, while the value decreased $67,559. The average 
price per ton for all coal sold in the State decreased from $1.42 to $1.25. 

Owing to the fact that a large number of the mine workers of 
Georgia are convicts leased from the State the statistics of labor 
employed are of comparatively little value. It is interesting to note, 
however, that the mines of that State are operated an average of ten 
hours per day, while in most of the other States the average is eight 
or nine. | 

The statistics of production during the last fifteen years are pre- 
sented in the following table: 


Coal production of Georgia since 1889. 


Sold to Aver Aver- 
Loaded | local Used at age age | Average 
Year at mines! trade mines for, Made Total Total ee ,| num- | number 
ias forship-|and used | steam |Intocoke. quantity.| value. |P As ber of | of em- 
ment. by em- jand heat. | ton days | ployees. 
ployees. | * [active. 
Short Short Short Short Short 
tons. tons. tons. tons. tons. 

1889 APPS 46, 131 158 15,000 | 164,645 | 225,934 | $3838, 901 | $1.50 |........]......... 
A RA cro waa eU EY 170,388 , 228,337 | 238,315 , 1.04 313 425 
y AAA 15, 000 | 1,000 5,000 | 150,000 | 171,000 | 256,500 | 1.50 312 850 
18929: 2 e aRocds 62, 614 | 250 3,756 | 168,878 | 215,498 ' 212,761 . 99 271 467 
ISOS. Sosa eteceice 196,227. oer 4,869 | 171,644 | 372,740 | 365,972 . 98 342 736 
1804. iiie n 178, 610 ESA: 8,978 | 166,523 | 354,111 | 299,290 85 304 729 
IO ass 135, 692 | 150 6,256 | 118,900 | 260,998 | 215,863 | .83 312 848 
1806.5 2o iu dae 120, 496 875 7,520 | 109,655 | 238,546 | 168,050 .70 803 713 
Tte 120, 398 1, 481 5, 500 68,490 , 195,869 | 140, 466 .72 304 469 
1898 sete ce vowed 135, 926 890 5,650 | 101,721 | 244,187 | 198,169 .81 298 504 
TOO acto aces 149, 94 440 6,150 76,567 | 233,111 | 233,344 | 1,00 302 567 
IM carece 160, 889 1, 305 6,895 | 146,468 | 315,557 | 370,022 | 1.17 278 597 
1901... 4x as 249, 581 550 1, 930 90,764 | 342,825 | 411,685 | 1.20 291 766 
id 278, 847 1,700 3,080 | 130,456 | 414,083 | 589,018 | 1.42 312 799 


1909 255222 267,369 812 2,918 | 146,552 | 416,951 | 521,459 1.25 | 298 681 
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The United States census for 1860 credited Georgia with an output 
of 1,900 short tons of coal. From that date until 1884 whatever pro- 
duetioh there may have been, was not reported. 

With the opening of the mines in Walker County in 1884 the pro- 
duction was estimated at 150,000 tons. Since that date the output of 
the State has been as follows: 


Coal production of Georgia, 1884-1908. 


[Short tons.] 


Year. Quantity. | Year. | Quantity. 
| —— € Ü 1502000. "1892 un ios | 354,111 
(hs ete OO e EE ee E T DN MS RE 260, 998 
A E AO 223,000 || 1896... ...ccccccceececccceccccceesccees 238, 546 
IESI exa We E REREENEPPREP Re ERR dde 313, 19; LAO Ces oe E 195, 869 
TOSS ouo ua REEF T EF Oe ee E STE MEE 180; 000 11 18985... oin ox eX ia 244, 187 
TASS acid E EA E E ES 229; AAA IN Guan 233,111 
1890: A al E diee E 22B, 09r .| 1000... a ads 315. 557 
POO A 220090 bU MUNG TO VY EE 171,000 1 TO os caca nda 342, 825 
a eed Re eR A DNE VARE VM Ml c TR 414, 083 
ijo RIT ME 372,740. | L eea e a sa teaet 416,951 
ILLINOIS. 


Total production in 1903, 36,957,104 short tons; spot value, $43,- 
196,809. 

Compared with the production in 1902 the output of Illinois in 1903 
shows an increase of 4,017,731 short tons, or 12.2 per cent, in quantity, 
and of $9,250,899, or 27.3 per cent, in value. The increase in value in 
1903 over 1902 surpasses all previous records made in the State. The 
increased value of 1902 over 1901 ($5,781,973) makes a total increase 
for the two years of $15,032,872, or more than 53 per cent of the total 
value in 1901. The production in the two years shows an increase of 
9,625,552 short tons, or 35 per cent. 

Illinois continues to hold second place among the coal-producing 
States, and by the increases of the last two years has considerably 
outstripped her only rival, West Virginia. One of the causes of this 
increased production in Illinois is the comparative immunity from 
strikes in the coal mines since 1898. The production of West Virginia, 
on the other hand, was considerably interfered with by labor troubles 
during 1902 and 1903. Another interesting feature in connection with 
the production of coal in Illinois was the increase in the average pro- 
duction per man for the year as compared with the two preceding years. 
In 1901 the average production per man was 653 short tons, in 1902 
it was 695 short tons, and in 1903 it was 731 short tons. The average 
production per man per day has increased from 2.97 short tons in 1901 
and 3.08 tons in 1902 to 3.21 tons it 1903. Part of this increased efti- 
ciency, if not all, was due to the increased use of mining machinery. 

M R 1903——29 
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The report for 1901 showed there were 464 machines in use in the 
State in 1901 that produced 5,774,639 tons of coal. In 1902 the number 
of machines reported in use was 508 and the total machine product was 


7,112,039 tons. 


In 1903 the machine-mined product was 7,381,027 
tons, and the number of machines reported in use was 553. 


The mine workers in Illinois averaged eight hours per day during 


1903. 


In the following tables are shown the statistics of production, by 
counties, in 1902 and 1903, the distribution of the production for con- 


sumption, and the statistics of labor employed: 


Coal production of Illinois in 1902, by counties. 


County. 


Greene 
Grundy........... 
Hancock 
Henry ............ 
Juckson 


eo censados. 
.. no. e...» 


eo.oe.oe....o. 


..eco.o..o.n.ao 


Macoupin ........ 
Madison.......... 


Lon... o. .on..o 
Loro on.» 
.e.e.on.o. o. o 


co... .oneo. 


Montgomery ..... 
Morgan........... 
Peoria ............ 


Randolph ........ 
Rock Island 
St. Clair 
Saline .......-.... 
Sangamon........ 
Schuyler 
Scott 


e" 


Loro ona ae... naa 


ce.o. on... ee... 


150 |.. 


Sold to 
E E Gad ud ape res 
es for : à 
shipment.[ "^ed by | steam 
em-  jand heat. 
ployees. 
Short Short Short 
tons tona. tons. 
as 1, 230 
1,653, 131 55, 132 61,379 
815, 601 77,157 43, 278 
795, 793 13, 092 25, 433 
871, 108 58, 374 24,125 
18, 325 11, 971 615 
See hal woes 6, 000 
1,328,815 47, 962 37,702 
1,570 11, 800 30 
44, 888 89, 859 3, 565 
7,193 27, 700 45, 594 
— P 3, 520 
200 3, 650 
36, 540 48, 481 830 
1,487,507 | 304, 862 03, 867 
299, 012 &5, 618 10, 453 
218, 500 36, 132 15, 075 
20, 353 14, 133 
77, 000 90, 200 7, 800 
2, 033, 159 66, 419 85, 747 
2, 232, 236 58,119 84, 329 
841, 127 37,553 43,976 
421, 457 19, 313 17, 416 
419, 067 29,516 23, 375 
577, 148 38, 837 24, 156 
558, 590 46,113 14,745 
aia 4,775 5 
723,411 | 113,554 15,325 
931, 406 34, 078 25, 860 
431,131 18, 663 7,190 
50, 253 31, 490 1,675 
2,537,147 | 188,451 96, 650 
278, 662 13, 279 5, 630 
3,669,213 | 379,192 | 124,317 
2,520 15,877 60 
15, 990 10, 945 500 
| — 58,866 ! 19,310! 8,936 


Made 
into 
coke. 


Total 


quantity. 


number 


—— |——M———— |—————M——M—À——— AA A | ————— — Á——— 


Short 
tona. 


1,230 
1, 769, 642 
936, 036 
834,318 
953, 607 


Short 
tona. 


e" o 
eco. 
ron...» 
PI 


6, 000 
1,414, 479 
13, 400 
138,312 
930, 487 


IET 
*""-- 
a... . eco» 


N 1,846, 236 
| $95,083 
268, 707 
34, 636 
175, 000 

2, 185, 325 
2, 374, 684 
9222, 656 


"e 
ra. oe .ono 
...o.o... 


619, 448 
4,780 
852, 875 
991, 344 
456, 984 
83, 418 

2, 822, 248 
297, 571 
4,172,722 
18, 457 
27,435 
87,112 


"s 


aver| A 

Tota] vo | num- 
value. price rof 
per | days 
ton. active. 

$1,705 [$1.39 104 

2, 401, 435 | 1.36 243 
890,512 | .95 196 
771,246 | .92 246 
1,104, 963 | 1. 16 212 
35,080 | 1.18 136 
9,265 | 1.54 199 
1,880,231 | 1.33 219 
22,800 | 1.70 172 
229,509 | 1.66 226 
1,023,853 | 1.10 214 
5,180 | 1.56 | 160 
4,195 | 1.09 93 
128, 067 | 1.49 190 
2,369,359 | 1.28 | 257 
544,581 | 1.38 257 
302, 894 | 1 13 222 
57,997 | 1.67 159 
254, 775 | 1. 46 289 
1,911,377 | .87 226 
1,921,599 | .82 223 
787,737 | .85 256 
611,491 | 1.33 | 278 
473, 369 | 1.00 239 
766,725 | 1.20 249 
641,042 | 1. 03 217 
7,170 | 1.50 201 
963,519 | 1.13 222 
925, 131 o3 166 
377,318 | .83 213 
120,589 , 1. 45 202 
2,125,816 | .86 222 
277,308 | .93 226 
3,865,742 | .92 230 
23,661 | 1.28 | 163 
42,168 , 1.54 235 
178,039 ' 2.04 190 


Coal production of Illinois in 1902, by counties—Continued. 


Cbunty. 


.e.no.en.non..o nn... .. 


Other countiesa.. 


“focal 
Oca 
mines for trade and 
shipment.| "Gm. y 
ployees 
Short Short 
tons. tons. 
6, 640 21, 833 
97, 089 72,174 
2,330,705 | 210,043 
2, 200 13,577 
38, 754 14, 951 
25, 125 14, 357 
2, 229, 073 31, 682 
262,632 | 101,796 


COAL. 


451 


————— —— | a. EE OŘ M a 


ll 2,591,770 |1, 048, 381 


Bend for Mads Total 
na, | coke. | avantity 
Short | Short | Short 
tons. tons. tons. 

570 )....... 29, 043 
3,755 0... 173, 018 
44,543 ....... 2, 685, 291 

900 ....... 16,077 
3,180 |....... 56, 835 
1,810 ....... 40, 792 
65,187 ....... 2, 825, 942 
19,798 |....... 884, 226 


AVer- 
AE age lAverage 
Total ce | RUM- number 
value. er ber of of em- 
ays |ployees. 

ton. ‘active 
$48, 162 191.66 158 107 
198, 891 | 1.15 210 311 
2,546,608 .99' 230 8, 445 
27,935 | 1.74 140 57 
55,405 | .97 219 83 
73,012 ` 1.79 209 146 
2, 116, 280 .91 206 2, 369 
501,839 | 1.81 220 992 
226 | 47,411 


a Bond, Calhoun, Cass, Edwards, Hamilton, Jefferson, Kankakee, Macon, Wabash, and Woodford. 


Coal production of Illinois in 1903, by counties. 


County. 


e....e.... co.» 
"ctu 


McLean .......... 


"c9 


*c-222222* 
....o 
eec" 2-229 
PLI 
"PII 
encon. 


Loaded at 
mines for 
shipment. 


1,712, 289 
929, 600 
814, 650 

1,011,004 

39, 048 

1,271,817 

3, 030 


.eonocr conc] onoosensoss 


49, 007 
1,487,179 
83, 933 
404, 398 
16, 442 
104, 265 

2, 229, 211 
2,765,777 
935, 470 
436, 291 
423, 648 
591, 680 
402, 078 
788, 203 

1, 181, 250 
496, 466 
28, 290 

3, 127,471 
401, 304 


local” | Used at 
trade mines for r Total 

apd uea, steam | cove, | quantity. 

ployees. 
Short | Short | Short) Short 
tons. tons. tons. tons. 
62,315 | 72,038 |....... 1, 846, 642 
53,796 | 40,996 |....... 1, 024, 392 
61,772 | 43,969 |....... 920, 391 
61,015 | 33,911 |....... | 1,105,930 
20,481 | — 2,000 | 4,676 72,205 
59,726 | 60,884 |....... : 1,392, 427 

4,850 1........- esses 7,380 
66,694 | 4,197 |....... 156, 870 
28,928 | 59,486 |....... 913, 283 
2, 233 100 |....... 2,333 

52,966 | 3,082 |....... 105, 055 
315,640 | 56,310 23,460 | 1,882, 589 
35,482 | 3,358 |....... 122,773 
48,740 | 16,440 |....... 469, 578 ` 
11,450 212 |....... 28, 104 
80,735 | 13,100 |....... 198, 100 
80,547 | 104,741 |....... 2, 414, 499 
75,972 | 108,747 |....... 2, 950, 496 
120,232 | 40,250 !....... 1, 095, 962 
19,166 | 24,184 (....... 479, 641 
36,550 | 23,249 |....... 483, 447 
31,281 | 19,785 |....... 612, 746 
46,587 | 10,322 |....... 458, 987 
153,636 | 17,143 |....... 958, 982 
26,538 | 28,580 |....... 1, 236, 368 
26,318 | 13,111 )....... 535, 895 
39,011 | 2,840 |....... 69, 641 
224,098 | 112,500 ....... 3, 464, 069 
15,883 | 16,191 l....... 433, 328 


E. a a 1 


res Aver- Average 
Total | 28€ | num- | number 
value. er ber of of em- 
ton. etive P o 
$2, 827, 138 1$1. 53 267 4,116 
1,807,828 11.28 | 174| 1,49 
972,424 | 1.06 | 251 | 1,008 
1, 425, 714 | 1.29 236 1,715 
78,735 | 1.09 217 116 
2,006,178 | 1.44 243 8, 100 
12, 639 | 1.71 175 24 
267,735 | 1.71 215 316 
1,181,441. 1.99 | 210 | 1,168 
2,770 | 1.19 128 12 
156,545 | 1.49 195 230 
2,893,136 | 1.54 267 3, 563 
211,983 | 1.73 | 81 651 
471,758 | 1.00 251 583 
50, 297 | 1.79 190 125 
320, 650 | 1.62 276 433 
2,536, 826 | 1.05 203 2,856 
2, 730, 861 . 93 235 2, 970 
1,087,686 ¡ .99 258 1,204 
721,297 | 1.50 269 949 
579,050 | 1.20 197 675 
905, 379 | 1.41 249 886 
480, 561 | 1.05 188 609 
1,251,105 | 1.30 227 1, 316 
1,301,601 | 1.05 223 1, 662 
389,703 | .73 143 897 
109,018 ! 1.57 177 155 
3, 300, 666 | .95 232 3, 281 
435, 831 | 1.01 198 487 
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Coal production of Illinois in 1908, by counties—Continued. 


mf 2 i ————— fl nt  —c > MMMM 


SUA" | vac 

County. | PAA ee trade anes Tor Made Total 

shipment. and used steam coke. quantity. 
y em- jand heat. 
ployees. 

Short Short Short | Short Short 

tona. tona. tona. tona. tons. 
Sangamon........ 4,035,201 | 302,823 | 132,938 |....... 4, 470, 962 
Schuyler ......... 5, 600 7,277 AA 12, 927 
Scott ............. 13,150 | 11,271 855 |... 24,776 
Shelby............ 67, 061 36, 218 5,229 |....... 108, 508 
Stark A 22, 000 20, 366 800 |....... 43, 166 
Tazewell ......... 172, 167 75, 609 5,887 |....... 253, 653 
Vermilion ........ 2,699,064 | 206,919 49,088 |....... 2,956, 071 
Warren PA veeelrRE STU 14, 939 50 een. 14, 989 
Washington ...... 72, 369 16,697 2,700 |....... 91, 766 
WI su estes ce Es 34, 021 11, 889 2,427 |....... 49, 240 
Williamson....... 2,774, 405 26, 990 80,258 |....... 2, 881, 653 
Other countiesa..| 370,651 | 139,732 21,196 |....... 531,579 
Small mines......l........... 45.711 PA A 46,711 


$1, 787,749 
19, 447 

88, 835 
162, 074 
64, 022 
325, 104 
3, 743, 467 
27,722 
97, 259 
79, 749 

3, 042, 401 
716, 234 
76,241 


a Bond, 


Woodford 


pid y Average 
orice num- | number 
per ber of | of em- 
tori. days | ployees 
active. 
| 
$1.07 216 5, 327 
1.50 203 30 
1.57 255 55 
1.49 179 222 
1. 48 203 101 
1. 28 208 816 
1.27 249 8, 410 
1.85 183 38 
1.06 213 120 
1. 62 212 146 
1. 06 203 3, 325 
1.35 236 1,000 
1.17 228 50, 596 


Calhoun, Cass, Greene, Hamilton, Jefferson, Kankakee, Macon, Morgan, Wabash, and 


There were 51 counties in Illinois which produced coal in 1903. Of 
this number there were 37 in which the production exceeded that of 
The most important 
gains were made hy St. Clair, Madison, and Williamson counties, in 
all of which the production increased more than half a million tons in 
1903. The greatest loss was sustained by Livingston County, whose 
production fell off 272,310 tons, or about 70 per cent. 
table is shown the production of Illinois during the last five years, by 
counties, with the increases and decreases in 1903 as compared with 


1903, and 1£ whose output shows a decrease. 


1902: 


In the following 


Coal production of Illinois in 1899, 1900, 1901, 1902, and 1908, by counties. 


County 1899. 
Bond cueca 100, 955 
BYOWN icons 2, 630 
Bureau............ 1, 400, 908 
Calhoun........... 6,113 
CESS iria 3, 430 
Christian .......... 617,027 
Clinton............ 577,45 
Fulton ............ 651, 694 
Gallatin ........... 16, 836 
Greene ............ 15, 420 
Grundy............ 1, 257, 092 
Hamilton.......... 640 


[Short tons.] 


6, 300 
622, 183 
531, 457 
602, 645 

5, 969 

5, 220 

1,315, 688 


1901. 1902. 
151, 750 100, 000 
A 1, 230 
1,594,803 | 1,769,642 
5, 923 3, 000 
616,373 | 936, 036 
765,060 | 834,318 
654,416 | 953,607 
4, 800 30, 911 
3, 808 6, 000 
1,269,741 | 1,414,479 


1903. 


"^ 


1, 846, 642 
5, 300 

1, 768 
1,024, 392 
920, 391 
1, 105, 930 
72, 205 

6, 639 
1,392, 427 
1, 200 


Increase, ! Decrease, 
1903. 1908. 


a | SS. 


COAL. 
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Coal production of Illinois in 1899, 1900, 1901, 1902, and 1908, by counties—Continued. 


— | I | 


County. 1899. 
Hancock .......... 5, 198 | 
Henry PPP 92, 429 
Jackson ........... 808, 340 
Jefferson .......... 63,010 
Jersey 21 es 4, 050 
Johnson........... 8,541 
Kankakoee......... 129, 262 
Knox.............. 95, 924 
Lasalle ............ 2, 015, 304 
Livingston ........ 129, 484 
Logan coke sexus 185, 480 
McDonough ....... 42, 269 
McLean ........... 186, 487 
Macon............. 150, 403 
Macoupin ......... 1,727,102 
Madison........... 1, 538, 049 
Marion ............ 710, 487 
Marshall.......... 350, 732 
Menard ........... 432, 918 
Mereer ............ 503, 474 
Montgomery ...... 301, 424 
Morgan............ 4,506 
Peori& ioi 792, 239 
Perry os eR 809, 425 
Randolph ......... 437, 034 
Rock Island ....... 44, 005 
St. Clair ........... 2, 079, 353 
Saline... eus 95, 736 
Sangamon......... 2, 289, 708 
Schuyler .......... 15, 574 
Scott ......... wise 22, 227 
Shelby 2:219. 105, 409 
Stark... lees 25, 430 
Tazewell .......... 98, 092 
Vermilion ......... 2, 191, 067 
WABAITeéh... vus 16, 992 
Washington ....... 32, 360 
WII ur a ene 42, 275 
Willamson........ 1,072,367 
Woodford ......... 179, 024 
Small mines.......|............ 

Total ........ 24, 439, 019 


a Includes production of Wabash County. 


1900. 1901. 
1, 267 6, 106 
72, 046 89, 465 
985, 998 870, 093 
48, 648 50, 000 
1, 760 1,010 
109, 129 67,195 
62, 423 78,636 
2,022,462 | 1,751,758 
"236,872, — 307,267 
156, 901 161,611 
30, 293 31,337 
207, 304 144, 959 
58, 025 86, 468 
2,012,540 | 1,960,038 
1,510, 394; 1,911,381 
805, R59 844, 816 
396, 087 417, 444 
397, 077 390, 931 
564, 247 563, 350 
304, 200 367, 326 ` 
4, 500 3, 000 
717, 939 659, 701 
561, 091 632, 039 
466, 547 368, 951 
44,078 68, 356 
2,232,786 | 2,298, 843 
116, 650 163, 584 
2,738,402 | 3,277,939 
4,992 5,552 
27,097 23, 680 
109, 392 114, 192 
15, 191 13, 100 
92, 843 145, 569 
2,139,474 | 2,260,964 
12,019 10, 300 
37,291 25, 700 
55, 323 56, 646 
1,508,453 | 1,743,052 
192, 135 142,219 


150, 000 150, 000 


25, 767, 981 


27,331,552 | 32, 939, 373 


3, 020 | Oe ee ee oe o 


1902. | 1903. 
13, 400 | 7, 380 
138,312 | 156,870 
930,487 | — 913,233 
25, 090 | 28, 245 
8,850 | 2, 333 
48, 439 74, 226 
85, S51 105, 055 
1,846,236 1,882,589 
395,083 | — 122, 773 
26%, 707 469, 578 
34, 636 28, 104 
175, 000 198, 100 
100, 000 110, 000 
2, 185, 325 | 2, 414, 499 
2, 374, 684 ! 2,950,496 
922,656 | 1,095, 952 
458, 186 479, 641 
471, 958 483, 447 
640, 141 642, 746 
619, 448 458, 987 
4,780 4,358 
852, 375 958, 982 
991,344 | 1,236,368 
456, 984 535, 805 
83, 418 69, 641 | 
2,822,248 | 3,464, 069 
297, 571 433, 328 
4,172,722 | 4,470,962 
18, 457 12, 927 
27,435 24,776 
87, 112 108, 508 
29, 043 43, 166 
173,018 253, 653 
2,585,291 | 2,955,071 
16,077 14, 989 
56, 835 91,766 
40, 792 49, 240 
2,325,912 | 2,881,653 
101,567 | «123,501 
6,130 46,711 


36, 957, 104 ¡b4, 017, 731 


Increase, | Decrease, 
1903. 


1903. 


nac. o. ....be 
"2292 
"2902092 


ca... e. eo... 


scc. 
re... oe..on... 
co ...n oo. 
.roonsason... 
eet. 


229, 174 | sees sa 


IS IIL passes 


"9-2 


135, 757 
298, 240 


... econ... ..s 


«ne... .... e 


.e..r......o. 


bNet increase. 
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Since 1889 the distribution of the coal production of Illinois has 
been as shown in the following table: 


Distribution of the coal product of Illinois, 1889-1908. 


Loaded dd ‘nines Made pen fage oe 
Year. at mines land used r into Total. Total price | DU number 
for ship- by em- por coke, | Quantity. value. per ber We Rees 
TON ployces. ent ton. Sctiud i oe 

Short Short Short Short Short | | 

tons, tona. tons. tons. lona, B 

1889.......... 9,884,883 | 1,810,702 * 395,787 , 12,900 | 12,104,272 $11,755,203 80.97 l...a... ......... 
1890... 52 css 12, 539, 784 | 2,130, 539 | 606, 497 , 15,600 15,292, 420 | 14, 171, 230 | .93 | 204 28,574 
BOUL, ghee sees | 12, 787, 993 | 2, 246, 705 ' 610,000 ¡ 16,000 | 15, 660, 698 | 14,237,074 ¡ .91 | 216 32, 951 
L892. 2: ceded ' 14,557,655 | 2, 624, 821 | 675,000 | 4,800 17, 862,276 | 16,243,645 | .91 | 220 84, 585 
1893.......... | 16, 260, 463 | 2,931,846 | 753,955 | 3,300 ' 19,949,561 | 17, 827,595 ; .89 | 229 35, 390 
y PE 13, 948, 910 * 2,590,414 | 570,452 | 3,800 17,113,576 | 15,282,111 | .89 183 | 38, 477 
1: AA 14, 456, 524 | 2,684,607 691,133 , 3,000 17,735,864 | 14,239,157 | .80 | 182 | 85, 630 
1896.......... | 16,123,103 | 2,995,022 | 659,601 | 3,900 | 19,786,626 | 15, 509, 736 | .80 | 186 | 83,004 
ler PRA 16, 358, 221 | 3,041, 712 | 669,012 | 3,813 | 20,072, 758 | 14,472,529 | .72 185 | 33,788 
jn MOM 15, 596, 888 : 2,149,808 | 852, 603 |........ 18,599, 299 | 14,567,598 | .78 175 35, 026 
1809:..5. es 21,871,930 | 1,936,515 | 630,574 |........ 24,439,019 | 20, 744,503 | .85 228 36, 796 
1900... ease 22,955,737 | 2,002,884 | 809,360 |........ 25,767,981 | 26,927,185 | 1.04 220 39, 101 
Wikis 24, 295, 861 | 2,156, 344 | 879,347 |........ 27,331,552 | 28, 163, 937 ¡ 1.03 220 41,880 
1902. 5. us . 29, 299, 137 | 2,591, 770 [1,048,381 85 ! 32, 939, 373 | 33, 945,910 | 1.03 226 47,411 
1903.......... | 32, 911, 291 | 2, 785, 473 |1,232,204 | 28, 136 | 36, 957. 104 | 43,196, 809 ! 1.17 | 228 50, 596 


R. C. Taylor, in his well-known work Statistics of Coal, published 
in 1848, states: 

‘* The existence of this combustible (coal) was proved by the French 
explorers at an early period. It was certainly known to Father 
Hennepin in 1679 (almost a hundred years before the Pennsylvania 
coal was discovered), and is marked on the map which illustrated his 
journal. He points out a ‘cole mine’ about Fort Creve-cceur on the 
Illinois River, near to the site of the present Ottawa.” 

This is probably the first mention made of the occurrence of coal in 
the United States, and outside of anthracite mining in Pennsylvania 
and the records of the Richmond basin in Virginia the earliest 
statistics are contained in the records of Illinois production. The 
earliest statement that we have is that coal was mined in Jackson 
County in 1810 from a point on the Big Muddy River. A flatboat 
was loaded with coal at this place and shipped to New Orleans, but 
the amount was not stated. Again, it is reported that in 1832 several 
bout loads were sent from the same vicinity to the same market. 
Another record is found stating that 150,000 bushels (or 6,000 tons) of 
coal were mined in 1833 in St. Clair County and hauled by wagons 
to St. Louis. From 1840 to 1860 the Bureau of Statistics of the State 
is without any reliable data in regard to the coal-mining industry, 
although some scattering statistics are found in the geologic reports 
published by the State government. 
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The following table shows the statistics of coal production in Illinois 
from 1833 to 1903, inclusive, and for the years for which there is no 
special information the production has been estimated by the writer: 


Coal production of Illinois, 1833-1903. 


[Short tons.] 


Year. Quantity. 
JL. MNT ERN 6, 000 
O CEP 7,500 
JD SLE RON NE M NER 2, 000 
1686 RENE NE 10, 000 
O d E TEE DIE M CE LIE 12,500 - 
O A A i 14, 000 
C ER 15, 038 
O etae: 16, 967 
IET) TRO PP 35, 000 
TO "TEE 68,000 - 
EG MIENNE REED RO 75,000 ` 
A phus ud edtu des 120, 000 
Lr PEE PP POR UR 150,000 - 
p mc DRE TRY 165, 000 | 
2 EAEI PAININ E 180, 000 
D E EEE E 200, 000 
LC FTD 260, 000 
LS scot Ses kes len NE 300, 000 
VSG NT UR m 820, 000 
|, Up RNC PR 340, 000 
O IET NEM EAT 375, 000 ' 
E A A 885, 000 
DU TENENDO 400, 000 
O rab eps LUE Da 410, 000 
A d et usd fd 450, 000 
1858 MT TC 490, 000 
A ——Ó 530, 000 
1860 ————— HÉÓ 728, 400 | 
WOOD MNT ERE EE 670, 000 
NGS Lus it e eL das 780, 000 
MANT TU 890, 000 
E ACERO EDAM: 1,000,000 | 
A PRESE US 1, 260, 000 
IET NR RR eno A PON 1, 580, 000 
"E ry NERO Nea DURER IE 1, 800, 000 
A A 2, 000, 000 


Year. Quantity. 
A A eae ans 1, 854, 000 
A cence esos oe eee 2, 624, 163 
A TERRE EUN 3, 000, 000 
IBS ia ocurrir i LIVE D 8, 360, 000 
o A ext IH uL E SEE 3, 920, 000 
A eee cepa E | 4,203, 000 
O E E pat eeee ds 4, 453, 173 
IBTO oli ora iot ditas Less 5, 000, 000 
IRIT o siege voice suede EAE Lena 5, 350, 000 
Lp om TTE 5, 700, 000 
rp epu c EE 5, 000, 000 
jn m —À————— M € 6, 115, 377 
IBS T. ciate ate cadence ote e adn 6, 720, 000 
A EE | 9,115,653 
1883. A II eee ee 12, 123, 456 
ji RE 12, 208, 075 
A ehdeze ous dads 11, 834, 459 
l.c 11,176, 241 
ko o OP E emis dade eee Re pud 12, 423, 066 
o jie Sen cr 14, 328, 181 
Y is deu Vend cuv gecvR iP EA dinde 12, 104, 272 
IBUU da DUAE 15, 292, 420 
A EE NEN 15, 660, 698 
A ends LL qu dI 17, 862, 276 
IBS se eb eR REA REEL Ea eR MIRePDeR EAS 19, 949, 564 
ji. mec 17,113, 576 
IBUDS sae E ec eee 17, 735, 864 
IRUD o iE A ELA Lr dU Eus 19, 786, 626 
IBU o seed A sESVeCEME Rp EURO 20, 072, 758 
p T 18, 599, 299 
jp s MC EE 21, 439, 019 
1900.2. n us a O IN 25, 767, 981 
A Syl Se ee FERES EE 27, 331, 552 
A ——— ———— a 32, 939, 373 
A va oa respi aaa’ 36, 957, 104 


a United States census, fiscal year. 


From this record it appears that the total production of the State 
from 1833 to the close of 1903 has amounted to over 475,000,000 tons. 
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INDIANA. 


Total production in 1903, 10,794,692 short tons; spot value, $13,- 
944,817, 

Indiana's coal production for the first time in the history of the 
State exceeded a total of 10,000,000 tons. The year 1903 is the seventh 
in succession in which the production has increased and in which the 
output has exceeded previous records. In addition to the increase in 
production of 1,348,268 short tons, or 14.3 per cent in quantity, the 
value of the output showed a gain of $2,845,157, or 27.4 per cent, the 
percentage of increase in value being a little more than half as much 
again as the percentage of increase of production. The average price 
per ton advanced from $1.10 in 1902 to $1.23 in 1903, which is the 
highest point reached since figures of quantity and value of the output 
of coal mines of the State have been collected. 

The statistics of labor employed in the coal mines of the State show 
that in 1903 there were 17,017 men employed, as compared with 15,457 
in 1902 and 12,968 in 1901. In 1901 there were 533.5 tons produced 
for each man employed, and in 1902 there were 611.1 tons produced 
for each man. In the former year the average working time was 194 
days, and in 1902 it was 205 days. In 1903 17,017 men worked an 
average of eight hours a day for 197 days, producing an average of 
634.3 tons per man. In 1901 theaverage tonnage per man per day was 
2.15; in 1902 it increased to 2.98, and in 1903 to 3.22. It is interest- 
ing to note in connection with this statement the increased use of 
undercutting machines in the coal mines of the State, and this is prob- 
ably responsible in large part for the increased production per man 
per day. The number of coal-mining machines in use has increased 
from 256 in 1901 to 269 in 1902 and to 329 in 1903. The amount of 
machine-mined coal in 1901 was 1,852,058 tons, which increased to 
2,421,342 tons in 1902, and to 3,334,961 tons in 1903. "The increase 
in the production by the use of machines was about 10 per cent more 
than the total increase in the State. 

The statistics of production by counties in 1902 and 1903, with the 
distribution of the product for consumption, are presented in the 
tables following. 


Coal production of Indiana in 1902, by counties. 


COAL. 


457 


ould io cpu. Aver- ^ 
RS EM trade: mines for oe Total Total nun: Uber 
: shipment. ana used gate Coke. quantity. value. ber of | of em- 
y em- jand heat. days | ployees. 
ployees. * jactive. 
Short Short Short Short Short 
tons. tons. tons. tons. tons. 
Clay user 1,241, 950 28, 850 44,246 |........ 1,315,046 | $1, 799, 839 219 2, 639 
Daviess....... 178, 368 33, 193 5,765 |........ 217, 326 272, 995 210 465 
Dubois AA oe ests 9, 991 103 |........ 10, 094 14, 951 147 39 
Fountain ..... 13, 781 2, 820 498 |........ 17, 099 19, 894 148 57 
Gibson........ 87, 761 18, 307 4,400 |........ 105, 468 105, 059 199 166 
Greene ....... 1, 596, 594 84, 568 82,623 |........ 1,663,785 | 1,745,601 181 2, 705 
Knox......... 79, 635 83, 873 5,717 |........ 119, 225 134, 970 185 265 
Martín ....... 14,370 3,107 180 ias 17, 657 29, 987 156 59 
“Parke ........ 1, 090, 162 21, 693 43, 602 |........ 1,155, 157 | 1,481,315 210 1, 991 
Perry ......... 10, 425 10, 792 360 |........ 21,577 27, 914 197 48 
Pike. sus 466, 130 34,541 9, 146 |........ 510, 017 532, 551 200 938 
Spencer ...... 1,340 14, 884 90 |... eese 16,274 19, 886 130 62 
Sullivan...... 1,177,158 50, 579 41,208 |........ 1,268,945 | 1,298, 908 191 1,737 
Vanderburg .. 97,763 | 112,889 7,460 |........ 218, 112 250, 395 213 429 
Vermilion .... 698, 719 3, 343 16,040 |........ 718, 102 652, 597 201 1, 019 
Vigo.......... 1, 551,849 59, 808 40, 441 700 | 1,652,798 | 1,570,796 227 2, 319 
Wafreli.cc c eee eh Rs 8, 280 100 |........ 3, 380 7,460 209 16 
Warrick ...... 943, 139 65, 181 T; 442 2 casus 416, 062 434, 547 228 503 
Total...) 8,649,144 | 536,899 | 259, 681 700 | 9, 446, 424 | 10, 399, 660 206 | 15, 457 
Coal production of Indiana in 1908, by counties. 
Scal Used at Aver- uA Average 
County. Lonea al trade |mines for AC Total Total pele nun: number 
shipment. ond used EA coke, | Quantity. value. per ber of | of em- 
yem- jand heat. ton. days | ployees. 
ployees. active. 
Short Short Short Short Short 
tons. tons. tons. tons. tons. 
Clay .......... 1,139,166 | 43,911 | 59,881 |....... 1,242,958 | $1, 884,955 ¡$1.52 | 206 2, 567 
Daviess....... 163, 191 18, 293 2,208 |........ 183, 692 261,551 | 1.42 231 390 
Dubois and 
Martin ..... 3, 000 5, 358 188 | ai 8, 546 12,310 | 1.44 | 209 23 
Fountain..... 15, 460 8:200 lesa (da 18, 660 23,660 | 1.27 179 50 
Gibson........ 63, 497 13, 424 9,025 |........ 81, 946 108, 526 | 1.32 151 198 
Greene ....... 2, 215, 847 43, 416 44,249 |........ 2,303,512 | 2,889,415 | 1.25 188 3, 103 
Knox......... 135, 127 33, 259 8,660 |........ 177,046 | 239,813 | 1.35 152 335 
Parke......... 913, 032 29, 691 47,260 |........ 989, 983 | 1, 368, 847 | 1.38 209 1,819 
Perry......... 14,783 9, 686 ATE ds 24, M1 37, 488 | 1.50 231 67 
Pike... se 462, 775 28, 601 10,933 | 3,255 505, 564 590,790 | 1.17 173 1,017 
Spencer ...... 4,349 15, 519 80 |........ 19, 948 22,659 | 1.14 150 74 
Sullivan...... 1,700, 205 39, 118 49,005 |........ 1,788,358 | 2,031,358 | 1.14 198 2,411 
Vanderburg .. 74,368 | 158, 259 8,461 |........ 241, 088 295, 989 | 1.23 254 346 
Vermilion .... 889, 009 4, 592 21,570 lunas 915, 171 961,088 | 1.05 181 1, 308 
Vigo.......... 1,673, 478 95, 819 57,096 |........ 1, 826,393 | 2,023,540 | 1.11 201 2,717 
WAITED A lexvccxcussiens AA ute aes 5, 250 11,875 | 2.17 22 14 
Warrick ...... 360, 087 66, 660 9,050 |........ 435, 797 447,846 | 1.03 201 583 
Small mines..|............ 20.809 e E A 25, 839 33,607 A A ses $e us 
Total ...| 9,827,374 | 639,925 | 324,138 | 3,255 | 10,794, 692 | 13, 244,817 | 1.23 197 17,017 
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Excluding from consideration the production of the small mines of 
the State, there were eleven counties in which the product increased 
in 1903, as compared with the preceding year and six in which the 
output was less. The most important increases were those make by 
Greene County, 639,727 tons; Sullivan County, 519,413 tons; Ver- 
milion County, 197,069 tons, and Vigo County, 173,595 tons. The 
development in Greene County within the last five years has been 
particularly noticeable. In 1898 this county produced only 526,800 
tons, considerably less than the amount of increase of 1903 as com- 
pared with 1902. The production of this county in 1903 was consid- 
erably more than four times what it was in 1898. Sullivan County 
developments have been scarcely less noticeable. This county in 1898 
produced less than 640,000 tons, and in 1903 it produced 1,788,358 
tons, or nearly three times the output of 1898. 

The most important decreases in 1903 were observed in the output 
of Parke County, which decreased 165,474 tons, and Daviess County, 
51,291 tons. 

In the following table is presented a statement of the production 
by counties during the last five years and the increases and decreases 
in 1903 as compared with 1902: 


Coal production of Indiana, 1899-1908, by counties. 


[Short tons.) 

County 1899. 1900. 1901. 1902, | 1903. | a o eds ca 
Clay iore ex 1,253,948 | 1,165,302 | 1,080,164 | 1,315,016 | 1,242,958 ,............ 72, 088 
Daviess.......... 266, 029 a 276, 625 a 238, 699 234, 983 183, 692 |............ 51, 291 
Duübols A A A esee d deu eim et 10, 094 48,946 |............ 1, 548 
Fountain ........ 55, 750 44, 232 34, 526 17, 099 18, 660 156l a 
Gibson .......... 75, 420 66, 889 116, 526 *105, 468 81,946 |............ 23, 522 
Greene .......... 681, 799 723, 255 944, 621 1,663,785 | 2,303,512 639,727 (Suse Re s 
Knox............ 49, 68-4 60, 749 | 94, 579 119, 225 177,046 57,821 O A 
AA A A TT TITIUS 
Parke ........... 638, 181 649, 665 | 631,032 | 1,155, 457 989, 983 |..........-- 165, 474 
AP 28, 700 24,077 ; 16, 822 21,577 24, 941 3,364 AA 
PIKE vues ees 191, 559 245, 133 269, 268 510, 017 505,561 |............ 4, 453 
Spencer ......... 13, 946 9, 106 18, 885 16, 274 19, 948 3,674 |..........-- 
Sullivan......... 752, 134 939, 989 910,725 | 1,268,945 | 1,788,358 DIS, 418 AAA 
Vanderburg..... 152, 430 192, 532 i 193,716 218,112 241, 088 22,976 A 
Vermilion ....... 609, 876 649, 525 | 6*4, 253 718,102 915, 171 197,009 ]..........-. 
VABO erreur rns 1,029,699 | 1,151,543 | 1,362,041 | 1,652,798 | 1,826,393 21:508. A 
WATPON MS AN S RE v a aca Mos uere 8, 380 5, 250 1,870 lis 
Warrick ......... 170, 738 249, 064 286, 068 416, 062 435, 797 19,735 AAA 
Small mines..... 36, 000 36, 000 36, 000 (a) 25, 839 25,839 Leo cues nus 

Total ...... 6,006,523 | 6,484,086 | 6,918, 225 4,692 |^ 1,348,268 das 


a Includes Martin County. 


9, 446, 124 | 10, 794, 692 , 5 1,345, 208 


b Net increase. 


The distribution of the product for consumption during the last fif- 
teen years is shown in tbe following table: 
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Distribution of the coal product of Indiana, 1889-1908. 


Sold to | Used at Aver-| AVEr- 
Loaded at local mines Made ago | ABC Average 
Year mines trade and for into Total Total ae num- ¡number 
: for ship- | used by | steam duke quantity. value, |P er ber of | of em- 
ment. |employ-| and : AN duys |ployees. 
ees, hent. active. 
Short Short Short Short Short 

tons. lona. lona, tons. tons. | 
1889.......... | 2,527,112 | 237,935) 67,210 | 12,800 | 2,815,057 | $2,887,852 $1.02 ........ 6, 448 
1890.......... | 3,036,737 | 225,167 | 34,703 | 9,130 | 3,305,737 | 3,259,233 | .91 220 5, 489 
ISIL A ! 2,689,780 | 211,854 | 63,152 | 8,688 | 2,973,474 | 3,070,918 | 1.03 190 5,879 
TSS? AAA | 3,088,911 | 205,220 | 2,621 | 5,422 | 3,345,174 | 3,620,582 | 1.08 225 6, 436 
1809 2222522 | 3,461,830 , 252,879 | 69,797 | 7,345 | 3,791,851 | 4,055,372 | 1.07 201 7,644 
e sus ! 3,085,664 | 245,398 67,945 | 22,314 | 3,423,921 | 3,295,031 | .96 149 8, 603 
1895.......... 3,488,876 ¡ 392,423 | 104,69) , 9,898 | 3,995,892 , 3,642,623 | .91 189 8, 530 
1896........... 8,471,170 | 311,911 | 113,442 | 8,956 3,905,779 | 3,261,737 | .84 163 8, 806 
Ain A 3, 639, 758 393, 012 111,376 7,023 4,151,169 3, 472, 348 .84 176 8, 586 
1898.......... 4,398,078 | 387,790 | 130,810 | 4,065 | 4,920,743 | 3,994,918 | .81 199 8, 971 
1899.......... 5,465,609 ¡ 376,574 | 160, 621 | 3,719 | 6,006,523 | 5,285,018 | .88 218 | 9,712 
1900.......... 5,947,462 | 372,948 | 161,071; 2,605 | 6,484,086 | 6,687,137 | 1.03 199 11, 720 
1901550725122 6,373,083 | 353,111 | 192,031 ANN 6,918,225 | 7,017,143 | 1.01 | 194 12, 968 
1902 iris 8, 649, 144 | 536,899 | 259, 681 700 | 9,446,421 | 10,399, 660 | 1.10 205 15, 457 
19085 AAA 9,827,374 | 639,925 | 324,138 | 3,255 | 10,794,692 | 13, 244,817 | 1,23 197 17,017 


It is probable that coal mining in Indiana really began about the same 
time it did in Illinois (1833), but the earliest record for the State is 
that contained in the census report for 1840, which credits Indiana 
with a production of 9,682 short tons. Between that date and 1870, 
or for a period of thirty years, no official statistics were obtained. The 
census report for 1870 shows a total production in that year of 437,870 
tons. Since 1870 the annual production of Indiana has been as shown 
in the following table: 


Production of coal in Indiana, 1870-1903. 
[Short tons.] 


Year. Quantity. Year. Quantity. 
A Rn DRM nen ee O E A AA UE nt 3,217,711 
NBT A rS CO OD. RRS mE 3, 140, 979 
1E cet ea load ERROR ERE ! 896, 000 | Ie dos 2, 845, 057 
e A Re AN 1,000,000 | TL tes 3, 305, 737 
A eed 812, 000 | A cena cena ENEA, 2,973, 474 
NO IA 800, 000 | 15) RENTEN RR 3,345, 174 
T RM A e 950,000 || 1898. ..Lceesssse ess serere ner llis 3, 791, 851 
VE AINEEN O E eese ont or dde eese e Pcr cde 3, 423, 921 
A O 3/000 :000^ A caeeehes as 3. 995, 892 
IY AER RECEN RR AOI RID: 1,196,490 | 9806 sco sec devas cidecvaseeecccecescaseds 3, 905, 779 
La —  ——— ——— A E OB No de amato 4, 151, 169 
A A S E 1,984,120 |! 1898. Lecce eerte 4, 920, 743 
1) MMC RR 19:64:07 100 ects csedent ede entes plis 6, 006, 523 
(Li. PER NE MEO UE 2,560,000 || 1900.22.20. eeeeeesecceeecceeeccceess 6, 484, 086 
E MM RTT E AR 2,260,000 | 1901.........--- eene n enne nnne 6, 918, 225 
Lco ee ee eRe RE Ree 3:375 O00: |. 1009; Lec oc sess se adsblevseseuveserasa: 9, 446, 424 
e geo crete helene) 3:000; 0007) | 190545 secu cease Roel ne C cA A LL 10, 794, 692 


a United States census, fiscal year. 
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Total production in 1903, 3,517,388 short tons; spot value, $6,386,463. 

The coal production in Indian Territory has increased steadily each 
year since 1897, and reached a total exceeding 3,000,000 tons for the 
first time in 1903. Compared with 1902, the output of last year 
showed an increase of 696,722 short tons, or 24.7 per cent in quantity, 
and of $2,121,357, or 49.7 per cent in value. The average price per 
ton obtained in 1903, $1.82, was, as was the case with a number of 
States, the highest on record. At the same price obtained in 1903 as 
in 1902, the total value of the coal production of last year would be 
$5,311,256, so that there was an actual gain in value, outside of the 
increased production, of $1,075,207. The output in 1903 was two and 
one-third times what it was in 1899, while the value was three times as 
great. 

In 1903 the total number of men employed in the coal mines of 
Indian Territory was 7,704, as compared with 5,574 in 1902 and with 
6,706 in 1901. The average working time made by the mine workers 
in 1903 was 247 days, 232 days in 1902, and 208 days in 1901. The 
average production per man in 1903 was 457 short tons, as compared 
with 506 tons in 1902 and with 361 tons in 1901. The average tonnage 
per man per day was 1.85 in 1903, as compared with 2.18 in 1902 and 
with 1.74 in 1901. 

The following table shows the production of coal in Indian Terri- 
tory, with the distribution of the product for consumption, and the 
statistics of labor employed for the last thirteen years: 


Distribution of the coal product of Indian Territory, 1591-1903. 


ld ; " : 
Loaded local | Used at | yraqe jeu "| age IEEE 
Year at mines |trade and|mines for Ant Total Total rice | PUM- | her of 
: for ship- | used by | steam coke quantity. value. r jor ber of eri 
ment. em- jand heat. : ton. | days [0 Er 
ployees. * active. | P OYees. 
Short Short Short Short Short 
tons. tona. tons. tons. tons. 
POO Lie eras sacs 1, 026, 932 9, 405 22,163 | 32,532 | 1,091,032 | $1,897,037 | 81. 74 222 2, 891 
TRG 2 ee el an 1, 156, 603 10, 840 18,089 | 7,189 | 1,192,721 2,043,479 | 1.71 211 3.257 
1893... 2L. 1, 197, 468 9, 234 21,663 | 23,745 | 1,252,110 | 2,235,209 | 1.79 171 3, 446 
1801... eco yes 923, 581 4, 632 30, 878 | 10,515 969,606 | 1,511,293 | 1.59 157 8, 101 
1895... ees 1,173, 399 3,070 21,935 | 12,781 | 1,211,185 | 1,737,254 | 1.43 164 3, 212 
18% ......... 1,295,742 | 12648 | 45,560 | 12,696 | 1,366,646 | 1,918,115 | 1.40! 170 3, 549 
1 cari 1, 250, 066 9, 068 47,501 | 29,745 | 1,336,380 | 1,787,358 | 1.34 176 3, 168 
1898.......... 1,310,178 | 16,632 | 34,055 | 20,601 | 1,381,466 | 1,827,638 | 1.32 198 3,216 
1899.......... 1, 444, 063 12, 280 54, 222 | 26,862 | 1,537,427 | 2,199,785 | 1.43 212 4,084 
1900.......... 1,796, 422 14, 786 54,137 | 56,953 | 1,922,298 | 2,788,124 | 1.45 228 4.525 
1901.......... 2,249,100 31,370 83, 183 | 58,128 | 2,421,781 | 3,915,268 | 1.62 208 6,706 
1902... Is 2,587,100 25, 998 96,017 |111,551 | 2,820,666 | 4,265,106 | 1.51 232 5, 674 
190S A 3, 329, 610 32, 610 78,995 | 76,173 | 3,517,388 | 6,380,463 | 1.582 247 7,704 
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The first production of coal reported in Indian Territory was in 
1880. Since that date the annual output, so far as has been ascer- 
tained, has been as follows: 


Production of coal in Indian Territory, 1880, 1885-1908. 


[Short tons.] 


e 


Year. Quantity. | Year. Quantity. 
BRNO DET 120,047. A Teu eeu E EINE ees 969, 606 
T MANN T A Eee 00,000 || 1495... ccce | 1,211,185 
EE REIP ENERO MMC IDEE MAU 534, 580 | DU RENNES | 1,366,646 
E ers cites dieses cee nee ees E B57 911 JRUR ceil ee dat bae | 1,336,380 
A O On EO 3 c DE ' 1, 381, 466 
PANO ete A OE E A a e e qas | 1,537, 427 
E EEEIEE E EE ipe T iD O Na E EEE 1, 922, 298 
TROL AE A E NE TNES | 1,091,032 A AS 2,421,781 
PG IN 1:199: 201." 2990 AMA O ÓN 2, 820, 666 


IS a 1,252,110- 1900 cer epo Re ERES ERE E EA RA RI IUE 3, 517, 388 


E 


a United StAtes census, fiscal year. 
IOWA. 


Total production in 1903, 6,419,811 short tons; spot value, $10,563,910. 

Compared with 1902 the coal production of Iowa in 1903 shows 
an increase of 515,045 short tons, or 8.7 per cent, in quantity and 
$1,908,623, or 29 per cent, in value. Iowa shared with the majority of 
the coal-producing States in a decided advance in price of coal during 
1903, due to shortage in fuel caused by the anthracite strike in Penn- 
sylvania the previous year, and which resulted in an additional demand 
from producers of bituminous coal. The effect of these conditions 
was felt as far West as lowa, Kansas, and Missouri, and the other coal 
fields of the Mississippi Valley. The average price of coal in Iowa 
in 1903 was $1.65, the highest figure yet recorded. 

During 1903 there were employed in the Iowa coal mines 14,162 
men who worked an average of 226 days of eight hours each, as com- 
pared with 12,434 men for 227 days in 1902, and with 12,653 men for 218 
days in 1901. The average production per man per year in 1903 was 
453.3, as compared with 475 in 1902, and with 444 in 1901. The pro- 
duction per man per day increased from 2.04 in 1901 to 2.09 in 1902, 
but fell off to 2 tons in 1903. The statistics of the use of mining 
machines show that 55,085 tons, or 0.86 per cent of the total produc- 
tion in 1903, was obtained by the use of mining machines, as compared 
with 110,489 tons in 1902. 

The statistics of production and of labor employed at the Iowa coal 
mines in 1902 and 1903, with the distribution of the product for con- 
sumption, are shown in the following tables. 
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Coal production of Iowa in 1902, by counties. 


Loaded at "local. Used at i "X “ago pus à 
County. mines for {trade and o pes OE a . n orice herr number 
shipment. by em- land heat. 1 " l days of em- 
ployees. ton. meh active. pioyees, 
Short Short | Short Short | m 
tona. tona. tons. tons. 

IT eese. 19,707 44 19, 751 $46, 693 e > sil 127 
Appanooee ........... 848,553 | 35,187 | 16,597 | 900,337 | 1,530,002 w2| 2, n 
Boone ................ 229,062 | 20,790 4,472 | 254,324 486, 624 " 91 221 702 
Dallas ................ 7, 831 8, 609 2, 405 18, 845 37,557 | 1.99 204 69 
Davia e oera anga 3,953 |.......--- 3,953 6,573 | 1.66 150 24 
O NON 11,501 | 72 | 11578 24,403 | 2.11 | 132 51 
Jasper ............200- 181,630 | 45,805 6,005 | 233,440 331,283 | 1.42 223 377 
Jefferson ............. 6, 000 4,410 200 10, 610 19,651 | 1.85 210 34 
Keokuk .............. 91,976 | 10,779 3,948 | 106,103 143,169 | 1.35 | 212 257 
Mahaska ............. 649,032 | 59,470! 15,065 | 723,567 | 1,031,554 | 1.43 205 1,598 
Marion ............... 275,287 | 31,753 8,385 | 315,425 347,207 | 1.10 223 | 565 
Monroe............-.- 1,355,464 | 23,637 | 27,804 | 1,406,905 | 1,806,365 | 1.28 268 | 2,402 
Pag s ee Ones cni OR EAD 10, 022 ^ 48 10,070 25,277 | 2.51 222 | 45 
Policia 763,345 | 231,975 | 28,540 | 1;023,860 | 1,541,406 | 1.51 236 | 1,838 
O AA ' 10,176 182 10, 358 19,858 ' 1.92 148 41 
q AAA 8, 357 5,785 65 14, 207 32,186 | 2.27 209 61 
Van Buren ........... 10, 836 3, 967 13 14, 816 24,499 | 1.65 244 32 
Wapello .............. 257,937 | 77,409 5,416 | 340,762 460,331 | 1.35 252 690 
Warren.......... eese 10,227! 9,900 |.......... 20,127 38,888 | 1.93 178 83 
Wayne ............... 56, 782 7,794 798 65, 374 128,135 | 1.96 220 237 
Webster .............. 109,735 | 36,030 3,850 | 149,615 265,308 | 1.77 239 252 

Guthrie, Lucas, and 
tory ........-- eee 227,484 | 10,081 | 13,179 | 250,744 313,317 | 1.25 252 450 
Total ..........- 5, 089, 538 678, 740 136, 488 | 5,904,766 | 8, 660, 287 | 1.47 227 | 12,434 
i es eee viec A 


Coal production of Iowa in 1903, by counties. 


i m | Used at Aver. | AVer- | Aver- 
domis poate? ld trode sod mine: for Total To S ba num- | num- 
shipment. | o” A end quantity. | value. 1 ber of | ber 


days | of em- 


ployees. ton. | active ployees 

Short Short | Short Short 

tons tons tons tons 
Adams SACRO ER 22, 550 20| 22,570. $55,540 | $2.46 " 82 
Appanoose ........... 855,083 | 31,024 | 6,964! 893,021 | 1,799,319 | 2.01 186 | 2,984 
Boone ...............- 259,431 | 25,785 | 6,105 | 291,321 595,004 | 2.04 | 215, 798 
Dallas ...............- 6,436 | 8,131 900 15, 467 36,424 | 2.35 1: 70 
Green Gs icc vot vade cet 14, 121 850 | 1497 32,880 | 2.20 163 | 56 
A eese 14, 008 25 | 14,083 38,428 | 2.74 | 179 | 84 
Jasper ...............- 203,346 | 58,708 | 8,750 | 270,804 | 430,543 | 1.59| 280 621 
Jefferson.............. 1,300 | 5,218 326 6,844 15,277 | 2.23 | 164 | 27 
Keokuk .............. 50, 138 9, 884 2,853 62,875 81,526 | 1.80 166 | 168 
Mahaska ............. 574,942 | 99,295 | 23,929 | 698,166 | 1,039,190 | 1.49! 223! 1,455 
Marion ............... 289,391 | 28,529 | 6,939 | 324,859 | 397,964 | 1.22| 204 691 
Monroe............... 1,686,616 | 44,203 | 37,235 | 1,768,051 | 2,558,683 | 1.45 | 261 | 2,968 
Polk.................. 726,774 | 269,520 | 35,870 | 1,032,161 | 1,788,609 | 1.73 | 235| 1,978 
Scott .......... "ROTER Met 12,274 379 | 12,653 24,548 | 1.94 174 54 
Taylor ..............- 8, 981 7, 932 20! 16,933 30,858 | 1.82 | 216 | 78 


Van Buren ........... 9,348 | 4,173 40 | 13,561 25,925 | 191 | 218 38 
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Coal production of Towa in 1908, by counties—Continued. 


Sold to Ave- Aver- | Aver- 
Poaded at local Used at age age 
County minosiar trade andimines for) Total Total a pa num- | num- 
y. shipment, | "sed by | steam |quantity.| value. P berof| ber 
P y em- ¡and heat. e daya | of em- 
ployees. | active. |ployees 
EG —— —HÁ— ác EA PR 
Short Short Short Short 
tons. tons. tons. tons. 
Wapello .............. 293, 522 83,674 5, 202 382, 398 $593, 598 | $1.55 242 743 
Warren............... 8,360 4, 100 |.......... 12, 760 27,366 | 2.14 149 - $7 
Wayne e een: 92, 968 11,961 241 105, 170 203,671 | 1.94 209 308 
Webster .............. 117, 720 14, 961 5,615 138, 296 281,492 | 2.03 211 357 
Davis, Lucas, and 
Pareto ona aee. 194,945 | 109,560 10, 552 815, 057 490,970 | 1.56 275]. 570 
Small mines..........|............ 7,834 E 7,834 15,795 15: A ele deu ios ind 
Total... ced 5,379,251 | 887,745 | 152,815 | 6,419,811 | 10,563,910 | 1.65 226 14, 162 


Ignoring the production of the small county banks, the total output 
of which in 1903 was less than 20,000 tons, there were thirteen coun- 
ties in which the production increased and nine in which the output 
was less than that of the preceding year. The most important increase 
is by Monroe County, which since 1901 has held first rank among the 
coal-producing counties of the State. This county in 1903 showed a 
gain of 361,149 tons over the preceding year. In 1899 Monroe was 
the third producing county in the State, and the output was a little 
more than half of that of Mahaska County, which ranked first. In 
1903 Monroe County produced nearly three times as much as Mahaska 
County. The increases and decreases in the other counties in 1903 are 
of comparatively little importance, as is shown in the following table: 


Coal production of Towa, 1899-1903, by counties. 


[Short tons.] 

County. 1899. 1900. 1901. 1902. ioo. Js O 
TA: ACI ARE AT 19,751 22,570 2,819 |........... 
Appanoose ........ 636,421 | 680,094 | 721,997 | 900,337 | 893,021 |........... 7,816 
Boone .......-.---- 290,525 | 266,542}  254,004|  254,24| 291,321 | 36,997 |........... 
Dallas .......0.--0- 10, 804 16,737 16, 987 18,845 15,467 l........... 3,378 
Davig.............- | O A A 3, 953 3, 160 lisis 793 
Greene ..........-- | 17,568 17,044 18,810 11,573 14,971 3,398 |... sse 
Jasper ....... esses 191, 928 99,948 | — 184,670 | — 233,440 | — 270,804 | — 37,364 |........... 
Jefferson AAA A A PA 10, 610 6, 844 |........... 3, 766 
Keokuk ........... 314,900 | 258,933 | 308,193 | 106,103 62,875 |........... 43, 228 
Lucas......... esee 32,419 | 227,92 | 2210588 | 246,400 | 295,554] 49,154 |........... 
Mahaska ........-. 1,273,473 | 1,142,017 | 929,110 | 723,567 | 698,166 |........... 25, 401 
Marion .........--- 231,668 | — 186,416 | — 145,981 | 315,425 | 324,859 9, 434 |........... 
Monroe.........-.- 689,004 | — 755,286 | 1,038,332 | 1,406,905 | 1,768,064 | 361,149 |........... 
CT MAREM NINE! ME MEHR 10,070 16,343 6,273 |........... 
2 | ee ae 749,708 | 827,482 | 1,025,014 | 1,023,860 | 1,032,164 8,304 |........... 
A A A e ES 10, 358 12, 653 AS 
Taylor........-.-.. 10, 965 17,159 23, 499 14, 207 16, 933 2,726 |........... 


Van Buren ........ 9, 385 12, 108 12,572 14, 816 13,561 1........... 1, 255 
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Coal production of Iowa, 1899-1908, by counties—Continued. 


County. | 1899. | 1900. 1901. 1902, > 1903. n PD 
Wapello ........... | 325, 029 276, 360 312,174 340, 762 382, 398 41,636 |....... eee 
Warren............ 34, 815 24,724 14, 661 20,127 12,7600 lens 7,367 
Wayne ..........-- | 62,818 65, 140 56,578 65,974 | — 105,170 | — 39,796 |.........-- 
Webster ........... | 124,841 123, 660 146,020 | — 149,615 138,296 |........... 11,319 
Othercountiesand 

small mines ..... 171, 208 205, 338 187, 789 4,344 21, 867 17023 isis 


Total ........ 5,177,479 | 5,202,939 | 5,617,499 | 5,904,766 | 6,419,811 | a 515,045 [.........-. 


a Net increase. 


The distribution of the product for consumption since 1889 is shown 
in the following table: 


Distribution of the coal product of Iowa, 1889-1908. 


ei Used at Aver- D pM 
Year Tecra trade and|mines for a Total Total price num- number 
shipment. pe. ven coke quantity. value. per A of | ot em- 
yem- jand heat. ton ays | ployees. 

ployees. * | active. | 

Short Short Short | Short Short | 

tona. tons. tons. tons. tons. | 
1889......... 3,530,873 | 464,735 | 100,213 37 | 4,095,358 | 85,426,509 | $1.33 |........ 9, 247 
1890: 225: 3,560,738 | 397,503 | 63,498 |........ 4,021,739 | 4,995,739 | 1.24 213 | 8,130 
1891......... 3,263,947 | 373,025 | 88,966 157] 3,725,495 | 4,807,999. 1.27 241 8,124 
1892......... 3,459,025 | 401,855 | 57,611 ........ 3,918,491 | 5,175,000! 1.32| 236| 8,170 
1893......... 3,442,584 | 449,639 | 80,006 |........ 8,972,229 | 5,110,460 | 1.30 201 8, 863 
1894......... 3,390,751 | 511,683 | 64,819 |........ 3,967,253 | 4,997,939 | 1.26 170 9, 995 
1895......... 3,630,867 | 460,820 | 64,387 |........ 4,156,071 | 4,982,102 | 1.20, 189 | 10,066 
1896......... 3,367,819 | 494,443 | 91,766 ........ 3,954,028 | 4,628,022 | 1.17 178 9,672 
1897......... 4,023,944 | 516,427 | 71,494 ........ 4,611,865 | 5,219,503 | 1.13 201 | 10,703 
1898......... 3,981,361 | 572,063 | 65,417 |........ 4,618,842 | 5,960,716 | 1.14 219 | 10, 262 
1899......... 4,479,743 | 622,401 | 76,335 |........ 5,177,479 | 6,397,338 | 1.24 229 | 10,971 
1900......... 4,389,344 | 696,472 | 117,123 |........ 5,202,939 | 7,155,341 | 1.38 228 | 11,608 
1901......... 4,810,958 | 666,882 | 189,664 |........ 5,617,499 | 7,822,805 | 1.39 218 | 12,653 
1900... cos 5,089,538 | 678,740 | 186,488 |........ 5,904,766 | 8,660,287 | 1.47 227 | 12,434 
1993......... 5,379,251 | 887,745 | 152,815 l........ 6,419,811 | 10,563,910 | 1.65 226 | 14, 162 


The United States census of 1840 showed that Iowa produced in that 
year a total of 400 tons, and Missouri, the adjoining State south, a 
total of 9,972 tons in the same year. ‘This is the first record we have 
of any coal production west of the Mississippi River. From 1840 to 
1860 and from 1861 to 1865 the records of production in lowa are very 
unreliable. From the best information obtainable the production for 
these missing years has been estimated in the following table. From 
1865 to the close of 1903 the statistics of production have been obtained 
with a considerable degree of accuracy. 


COAL. 465 


Production of coal in Iowa, 1860-1903. 


[Short tons.] 

Year. | Quantity. Year. Quantíty. 
A ee ease AT ET A O EPT 3, 920, 000 
A A ÓN A AA ae risu Us ceci 4, 457, 540 
IS 63.000 T A coe ea bea eaten hed aoa 4, 370, 566 
W863 MUT "e "—— 57,000: | [Bad ratas se.) 4,012,575 
PEG A A 63, 000. | ISB6 ita 4, 315, 779 
I MP TE CORTE 1 A eros ume ubss 4, 473, 828 
O 99, 320 | uan 4, 952, 440 
A A 150.000. IO corral 4, 095, 858 
|j; DN TR ERES EA cie Geeta tor 4,021, 739 
a T RERE A occur icr EE 295-105- A A A | 8,825, 495 
yir REPRE ES AA pce Roe DM Dep | 8,918,491 
IR Done t nk x pU IT 300, 000 | 1803: 55 orci cete ea Pio ció .| 8,972, 229 
JC rr ce a fe etn, eat ones aa 35000 1804 io ice te ears 3, 967, 253 
NGS cea carne bee denos LL LEES 399.000: 1806 iu oct iaa | 4,156,074 
TAT CL oe ase 799, 936 | ISO A IA 3,954,028 
A NR 1:231 A ase eoe eae wad |. 4,611, 865 
p e ———— —P 1,250,000 |, 1898... 202+. eceseeeenne eee es | 4,618,842 
A hee es oe beatae 1,300,000 | 1809 Conca oeste l 5,177,479 
A ee ee TEIE 1, 350, 000 | 19000 325 oco ets edes can a E ere | 5, 202, 939 
9999 NEMPE UE ERE NDA, 1,400,000 || 1901........ccecececceescecececececeees ^ 5,617,499 
jud nnt E c EE E 1, 461, 116 | E b, 904, 766 
O A E E A AN: 1, 960, 000 | VO aa ete II E RN 6, 419, 811 


a United States census, fiscal year. 
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Total production in 1903, 5,839,976 shorttons; spot value, $8,871,953. 

Since 1896 the coal production in Kansas has increased each year. 
The output in 1903 exceeded that of 1896 by more than 100 per cent. 
As compared with 1902, the production last year shows an increase of 
573,911 short tons, or 10.9 per cent, in quantity, and $2,009,166, or 29 
per cent, in value. The average price per ton obtained in 1903 ($1.52) 
was the highest of any year of which there is record. During 1903 
the total number of men employed in the coal mines of Kansas was 
10,924, who made an average of 215 days of nine hours, as compared 
with 9,461 men with an average of 220 days in 1902, and of 9,928 men 
with an average of 224 days in 1901. The production in 1903 was 
equivalent to an average of 534.6 tons per man for the year; in 1902 
the average was 556.6 tons per man, and in 1901 493.6 tons per man. 
The average production per man per day in 1903 was 2.49 tons, a 
slight decrease from 1902, which was 2.53 tons, and an improvement 
over 1901, which was 2.2 tons. The average number of hours per day 
made by the mine workers in 1903 was nine. 

Of the total coal production of Kansas in 1903, 9,876 short tons, or 
1.7 per cent, were mined by machines, as against 48,000 short tons, or 

M R 1903——30 
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9.1 per cent of the total in 1902. The number of machines in use 
decreased from six in 1902 to five in 1903. 

In the following tables is shown the statistics of production of coal 
in Kansas in 1902 and 1903, by counties, and the distribution of the 
product for consumption: 


Coal production of Kansas in 1902, by counties. 


Sold to ‘Used at i Are r- Aver 
Loaded | local | mines Made | ara | age | Average 
County at mines] trade for “into — Total Total e num- | number 
unis for ship- land used! steam coke quantity.. value. F er | Der of | of em- 
ment. | byem- | and e us days |ployees 
ployces.] heat | active 
Short Short Short | Short Short | 
tons. tona. tons, tons tons. | 
Cherokee ............ 1,792,092 | 26,091 | 29, 944 1,766 1,849,896 $2,305,112 ¡$1.25 221 2, 861 
Cloud. i ii uox ER V | C VEMM ea vr: c OPE PE | 1,924 | 19,909 | 2.65 172 35 
Crawford ............ 2, 765,898 | 67,895 | 47,481 ¡........ 2, 881,274 | 3,489,528 | 1.21 221 4,671 
Franklin ............ 1,795 | 38,204 |........]........ ! 4,999 12.117 | 2.42 178 28 
Leavenworth........ 195,023 | 80,372 | 16,286 DTE 291, 651 555, 969 | 1.91 245 911 
Linii AA Ee Rr ES 24, 000 5, 480 300. PR 29, 780 41,770 ! 1.40 154 8T 
OMAR Lice ver Een Eeh 161,982 | 30,573 290 ze xus 192, 781 416, 746 | 2.16 199 781 
I 
Other counties @..... 446 6,684 | 1,000 ........ | R, 130 21,636 . 2.66 91 57 
Total .......... 4,941, 286 | 277,82 | 95,237 | 1,766 5,206,065 6,262,787 11.50 | 220) 9,46 
| 
a Atchison, Bourbon, Coffey, Jewell, Labette, and Republic, 
Coal production of Kansas in 1903, by counties. 
! Sold to Used at Aver. AVET- 
Loaded | local | mines | Made age | BEC Average 
County at mines, trade for Sto Total Tota] iA , i hum- (number 
y for ship- andused| steam coke quantity.| value. p iy ber of | of em- 
ment. | by em- | an lon, | days 'ployees, 
ployees.| heat : | active. | 
Short Short Short | Short Short 
tons, tona. tons. tona. tona. 
Bourbon: 2e esent S 3,006 | 1,414 |........ 4, 420 $9, 028 92.04 170 | 15 
Cherokee............ 1,991,840 | 33,479 | 33,877 | 3,701 ¡2,062,897 | 3,051, 769 | 1. 48 210 8, 461 
Crawford ............ 3,030,029 | 55,786 | 46,770 10 (3,132,595 | 4,344,451 | 1.39 217 | 5, 337 
Leavenworth........ 274,653 | 94,178 | 13,997 |........ 382, 828 830, 704 | 2.17 259 1, 044 
EVD coca 43, 000 4,217 400 1... odo 47,617 83, 201 | 1. 75 199 120 
DONAR Cros 165, 424 | 28, 927 3406. |. roses 194, 72 515, 803 | 2.65 176 896 
Other countiesa..... 4, 900 QUATIT A PA 8, 317 22,201 | 2.67 | 153 51 
Small mines......... .......... LOS biel A AA 6,575 14,796 |...... MOM | picada 
|  ] ———  - --| AT "c 
Total .......... 5,509,846 229,585 | 96,834 | 3,711 5,839,976 | 8,871,953 | 1.52 215 10, 924 
i 


a Cloud, Ellsworth, Franklin, Pottawatomie, and Republic. 
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The most important increases in production during 1903 were made 
by the two principal producing counties—Crawford, 251,321 short 
tons, and Cherokee, 213,001 short tons. The following tahle shows 
the production, by counties, in Kansas during the last five years, and 
the increases and decreases in 1903 as compared with 1902: 


Coal production of Kansas, 1899-1908. 


[Short tons.) 

Increase, Decrease, 

County. 1899. 1900. 1901. 1902. 1903. 1903. 1903. 
Atchison ............ 3, 000 2, 000 3, 000 (d). ' A A esee 
Cherokec............ 1,162,142 | 1,517,471 | 1,550,198 ' 1,849,896 | 2,062,897 | 213,001 |.......... 
Cloud 21.5 36 Seve DU A AAA esu Safe cce. | 7,524 2,400 a...n.. 5,124 
Crawford............ 1,951,501 | 2,307,180 | 2,708,701 , 2,881,274 | 8,182,595 | 251321 cris 
Franklin ............ 14,050 4, 420 11,460 4, 999 4,900 oo : 99 
Leavenworth........ 312, 845 250, 229 248, 476 291, 681 382, 828 91 147 A 
Linn ..........-....- 17,260 26, 640 26, 380 29, 780 47,617 | 17,837 |.......... 
Osage................ 262, 331 196, 998 222, 293 192, 781 194, 727 1,946 |.......... 

Other counties and 
small mines....... 129, 135 132, 982 130, 020 | 8,130 12, 012 8,889 losic cess 
A ERN o (SERED SR RS 
Total .......... 3,852,267 | 4,467,870 | 4,900,528 | 5, 266, 065 | 5,839,976 b573,911 |.......... 
a Included in other counties. b Net increase. 


The distribution of the product for consumption, the value, and the 
statistics of labor employed during the last fifteen years have been as 
follows: 


Distribution of the coal product of Kansas, 1889-1908. 


Aver- 
local mem Made 


Loaded at ` Sh e | 282 | num- 
Year. | mines for tined by | ateam | ¿MO | quantity. | vele. | rico | goror | ber of 
s em- [and heat. bie days ployces 
ployees. | active. 
Shor Short Short Short Short 
tons. tons. tons. tons. tons. 
1889......... 1, 891, 090 300, 207 29, 246 500 | 2,221,043 | $3, 296,888 | $1.48 |........ 5, 956 
1890......... 2,028,100 , 224,839 6,983 '........ 2,259,922, 2,947,517 | 1.30 210 4, 523 
1891......... 2,428,787 | 255,839 | 31,96 133 | 2,716,700 | 3,557,805 | 1.931| 222| 6,20 
1892......... 2,756,812 | 206,038 44, 325 101 | 3,007,276 | 3,955,595 | 1.32 208 6, 559 
1898 A 2,364,810 | 227, 321 60, 412 3 | 2,652,516 | 3,375,740 | 1.27 147 7,310 
1894......... 3,066,398 275,565 45, 523 765 | 3,388,251 | 4,178,998 | 1.23 164 7,839 
1895......... 2,987,602 | 279,739 59, 142 387 | 2,926,870 | 3,481,981 ¡ 1.20 159 7, 482 
1896......... 2,562,779 | 256, 906 63,901 | 1,215 | 2,884,801 | 3,295,032 | 1.15 168 7,127 
1897......... 2,745,101 | 253,933 54,730 248 | 3,051,012 | 3,602,326 | 1.18 191 6, 639 
1898......... | 8,079,601 | 277,022 49,932 l...a... 3,406,555 | 38,703,014 | 1.09 194 7,197 
Lo! A ' 8,524,497 | 276,918 90,852 |........ 3,852,267 | 4,478,112 | 1.16 226 8, 000 
1900......... 4,128,892 | 286,080 2,898 |........ 4,467,870 | 5,454,691 | 1.22 232 8, 459 
190) CAPA 4,539,990 | 287,909 72,629 '........ 4,900,528 , 5,991,599 | 1.22 224 9, 928 
1902......... 4, 911, 236 | 227, 826 95,237 | 1,766 | 5,266,065 | 6,862,787 | 1.30 220 9, 161 
1903......... 5,509, 846 | 229,585 96,834 | 3,711 | 5,839,976 | 8,871,953 | 1.52 215 10, 924 


The earliest record of coal production in Kansas shows that that 
State produced in 1869 a total of 36,891 tons. From 1870 to 1880 the 
production has been estimated from the best information obtainable, 
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and since 1880 it has been collected by the statistical division of the 
United States Geological Survey. The record is shown in the follow- 
ing table: 

Coal production of Kansas, 1869-1908. 


[Short tons.] 


Year. | Quantity. | Year. Quantity. 

A eed aE UE 96; 891. A ee a ades 1, 596, 879 
ivi MEC TE 82,938 || 188B......ooocoommmmmomm.. e eee 1, 850, 000 
re A dete ueste iat epi 41.000 Italia 2, 221, 043 
A L AAT 44. 800.|| 1800. e 2, 259, 922 
1870 tock ose A | 56, 000 | A RA REPRE 2, 716, 705 
DOTA NER LICENSE S | 85:000. 1: 1800; Sedcusse custo vov Sexe 8, 007, 276 
Ly CEREREM 150,000, A ei ere see hr Ep ERES 2, 652, 516 
LE ERU HH 225.000 |. 1804. 1 c ecic eee ee een rne rr rrr eer 3, 388, 251 
od daa ta ac dla Dela 300, 000 | | nee DN ceases 2, 926, 870 
ro AMPH ETT EC 875 000 It TROL Lodi 2, 884, 801 
Lr PRESS 460,000 || Iosis Deos RN E Die 3, 064, 012 
Cr A inert AS E E 271 EVA AAA A 8, 406, 555 
E A AA 840,000 || 1899. case aee ioo oe ve marte Pede Ennii 3, 852, 267 
IESU ce Ce Suc IN E ALAN A E dE beiebcas 4, 467, 870 
LO RN MEE A A 900; 000 li 19012522 5 bee cu eee a aiaa Pd; 4, 900, 528 
po d DETUR 1,100,000 || 1902... . 20... cc cece rre nnne 5, 266, 065 
O FE 1912-057 A A A Pr E SA US 5, 839, 976 
Td NS eee ees ee 1, 400, 000 


a United States census, fiscal year. 
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Total production in 1903, 7,538,032 short tons; spot value,$7,979,342. 

Kentucky is one of the thirteen States whose coal production has 
increased annually since the period of prosperity began in 1896. In 
that year Kentucky produced 3,333,478 short tons, having a total 
value of $2,684,306, or an average of $0.78 per ton. The production 
in 1908 was two and one-fourth times the output of 1896, while the 
value was nearly three times as great, the average price per ton show- 
ing a gain of $0.28, or 36 per cent. Compared with 1902 the produc- 
tion last year shows a gain of 771,048 short tons, or 11.4 per cent, in 
quantity, and of $1,319,315, or 19.7 per cent, in value. The average 
price per ton obtained in 1903 ($1.06) is the first in over fifteen years 
that has exceeded $1. 

The statistics for 1903 show that during that year there were 14,354 
men employed in the coal mines of the State. The average time made 
per man was 207 days of nine hours each, and the average tonnage per 
man per year was 525.2 tons. In 1902 there were 13,727 men employed 
on an average of 209 days, and the average production for each man 
was 493 tons. In 1901 the average production was 530.7 tons per man. 
The production per man per day was 2.49 tons in 1901, 2.35 in 1902, 
and 2.54 in 1903. The small average in both daily and yearly produc- 
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tion per man in 1902 was due to the fact that the statistics of labor 
employed in the small mines of the State included in the report of that 
year were not included in either of the reports for 1901 and 1903. 
The mine workers made anaverage of nine hours per day during 1908. 

Of the total production in 1903, 2,843,805 short tons were mined by 
the use of machines. In 1902, 3,091,626 short tons were machine 
mined. There were 308 machines in use in 1903, and 318 in 1902. 

The following tables present the statistics of production of coal in 
Kentucky in 1902 and 1903, by counties, and the distribution of the 
product for consumption: 


Coal production of Kentucky in 1902, by counties. 


Sold to Used at 


local |Used a Aver-| Aver- 
County. | Age Pru E mere Total Total nie " A. um: ONDE 
. for ship- steam quantity.| value. : ber of | of em- 
| ment. used by and coke. per days. |ployees. 
em- | heat ton. [active 
i ployees i 
Short Short Short | Short Short 
. tons. tona. tona. tons tons. 

AA ai Per 352, 942 5,369 | 7,210 | 96,247 | 461,768 | $478,801 | $1.04 255 940 
Boyd ................ 241, 127 814 50 |........ 242,021 | 193,494 . SO 246 341 
Breathitt ............ 22, 919 901 1. A A 23, 873 31,487 | 1.32 192 91 
Butler............... 9, 600 9,268 A [omn 12, S65 15,915 | 1.24 123 46 
Carter iu cdeescere ec 268,056 | 8,350 | 4,995 |........ 281,401 | 285,271 | 1.01 225 659 
A xe dos edades 2,093 A EET 7,093 6, 007 .85 7 70 
Davless.............. 9,973 | 10,195 850 |... ev. 20,518 19, 558 95 178 76 
A AAA ors / Jy V2. X A A 2, 728 2,872| 1.05 35 50 
Hancock ............ 10, 297 6, 640 900 harinas 17, 837 17, 252 .97 82 124 
HBTAH A [ro Ezra 1,078- |i sees PO 1,628 1,701 | 1.04 41 22 
Henderson .......... 113,689 | 41,459 | 8,323 |........ 158, 471 149, 895 95 223 292 

Hopkins and Chris- 

MBE PPS 1,499,872 | 38,249 | 44,539 | 59, 777 1,642,437 1,340, 020 .82 241 2,519 
Johnson ............. 67,000 4,537 800 |... 72,137 85,296 | 1.19 177 259 
Knott A UE 2,790 |........]........ 2, 790 2, 706 7 35 36 
KNOX FAA 466, 357 4,150 | 11,312 |........ 481,819 | 471,754 98 241 798 
Luüurel..2 i. hein 353,433 | 44,478 | 5,086 |........ 402,997 | 394,883 98 228 906 
Lawrence ........... 87,527 | 12,539 | 7,321 |........ 57, 387 95, 069 . 96 142 173 
Leg. clerus eru duse 36, 275 DIO? AAA seen mes 36, 651 41,052 | 1.12 263 77 
A es 4,699 A aha 4, 699 6,617 | 1.41 146 29 
Letcher. A cacees A (ese 1,941 2,385 | 1.23 20 63 
McLean ............. 47,788 6, 620 DOO! PE 51, 568 50, 108 . 94 141 148 
MBAEOID.. ees conan lara eus 6,0630 |: esset Ieeuesves 6, 663 8,021| 1.20 76 71 
Morgan.............. 49, 410 3,926 | 1,000 |........ 94,336 | 113,746 09 263 211 
Muhlenberg ......... 680, 730 9,637 | 10,333 |........ 700, 700 | 621,841 89 212 1, 085 
ODO cis 513,583 | 17,913 | 9,700 |........ 541,226 | 489,518 .90 167 1, 121 
OWBSIGY o |n Té odas 15,494 1. 7:2 s 2| RES 13, 494 18,035 | 1.34 109 74 
II A 0,002 Liusorilnaliorexzés 5, 092 5,219 | 1.02 88 37 
Pulaski. lees 152, 307 3,370 | 3,820 |........ 159,197 | 204,537 | 1.28 204 409 
Union .:... e seus 279, 241 23,909 | 9,958 | 2,678 | 315,786 | 338,794 1.07 219 557 
Webster ............- 257,835 | 13,137 | 7,070 |........ 278,042 | 238, 786 . 86 230 365 
Whitley ............. 668,096 | 15,325 | 4.410 |........ | 687,431 952,608 | 1.38 | 192 | 1,912 
Other countiesa..... 8,829 | 12,181 675 |........ 16,685 22,507 1.35 119 275 

Total .......... 6, 141, 886 | 333,584 [132,812 [158,702 6, 766, 984 '6, 666, 967 99 209 13, 727 


aCrittenden, Edmonson, Elliott, Grayson, Greenup, Jackson. Madison, Martin, Menifee, Perry, 
Rockcastle, Trigg, Warren, Wayne, and Wolfe. 
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Coal production of Kentucky in 1903, by counties. 


Sold to 


: Used ái " Aver- 
Loaded ier mines | Made s : "| age |Average 
County at mines And for ‘nto Total Total ilm num- inumber 
9 y for ship- üaed by steam cokë quantity.| value. P up ber of | of em- 
ment. | 9S. Y| and use tan days |ployees. 
slower: heat. * | active. 
Short Short Short | Short Short 
tons, tons. tons. tons. tona. 
B6lb.2e Ee eR 289, 421 8, 440 | 9,150 ¡ 85, 005 392,016 | $427,054 | $1.09 184 1,112 
ROM 2:23 Sate owen es 245,491 |......... A EET 245,491 | 219,966 . 90 249 398 
Breathitt ............ 30, 600 1,135 995 | acq Rae 32,730 42, 938 1.31 203 89 
Carter A Ee ERAS 256, 321 8, 505 400 |........ 205, 226 289, 130 1. 09 194 691 
Clüy aroen no ene A 6.200 |. esee Esau 6, 200 5, 700 .92 2:24 19 
Daviess.............. 12, 288 31,548 450 l..... Su 44, 286 ` 48, 582 1.10 217 90 
Hancock ............ 33,658 | 8,374 ].....---].. eee -- 37,032 | 42,878 | 1.161 725 80 
Henderson .......... 131,598 | 42,910 | 4,363 |........ 178,871 | 197,622 | 1.10, 219 418 
Hopkins and Chris- 

CUNT 4. v err 1,660, 031 33, 418 | 49, 968 | 99,500 1,542,947 1,719,105 . 98 241 2,178 
Johnson ............. 69, 000 1.200 Ua os ex 77,100 19,545 | 1.03 160 224 
KHOXi:.d xe a 026, 077 9, 810 T 020. AA 543, 557 610, 619 1.12 23A 940 
Laurel........... . -| 381,975 4,750 5.503 uvas. 392, 288 409, 319 1.04 208 862 
Lawrence ....... ... 46, H4 12,273 7,709 oasis 66, 826 11,305 1.07 199 169 
¿E 47,196 200 l5 AN 47,571 61, 936 1.30 208 121 
O esee E A 3, 800 4,100 | 1.08 138 19 
McLean ............. 118, 732 6,632 | 2,505 |........ 127,869 | 124,465 .97 226 159 
E AA eco x rua nx TO 200. erae A 10, 200 11,750 | 1.15 232 28 
MOorgüun.......- es 58, 578 1, 725 dO RP 60, 378 134, 080 2.22 192 155 
Muhlenberg ......... 770,849 | 12,618 | 15,425 |........ 798,892 | 772,597 .97 197 1,818 
Ohl0.i:.-2 ee me un 555,232 | 18,172 | 12,668 |........ 556,072 | 593,778 | 1.01 189 1,079 
Owsley .............. 1, 400 5,056 | 2,000 40 8, 196 14,614 | 1.72 134 38 
PIEG S VTL v ERES 18, 641 r5. Lp] A cee kaied 21, 191 23, 206 1.10 129 64 
Pulaski... mes 191,184 2,365 | 2,738 |........ 196,287 | 281,323 | 1.43 234 476 
Rockcastle .......... 51,411 5, 440 5 DN anes 56, 901 66, 071 1.16 144 183 
Union A 304, 316 26, R34 | 13, 315 | 5, 126 349, 625 412, 562 1.18 193 621 
Webster ............. 340, 531 16, 704 | 11,325 3, 000 371, 560 338, 770 .91 224 539 
Whitley ............. 660, 272 41, 830 8,645 | ra 710, 747 900, 276 1,27 190 2,185 
Other countiesa..... 3, 647 22, 700 3,500 |........ 29, 547 37, 040 1.24 164 99 
Small mines.........].......... 91096 1. Liossa slc edad 84, 026 OR.OSI A A sabe ewes 

Total .......... 6, 805, 323 | 550, 449 159,589 192,671 (7,538, 032 7,979, 342 1.06 207 14, 354 
| 


ee Caldwell, Carroll, Crittenden, Floyd, Greenup, Knott, Letcher, Martin, Menifee, and 

In 1902 there were three counties in which the production was less 
than in the preceding year, and in 1903 there were five counties in 
which the production decreased. These were Bell, Butler, Carter, 
Johnson, and Laurel. The most important increase was made by the 
principal producing county, Hopkins, which showed a gain of 188,637 
short tons, or about 25 per cent of the total increase. 


COAL. 471 


The production of the State, by counties, during the last five years, 
with the increases and decreases in 1903 as compared with 1902, is 
shown in the following table: 


Coal production of Kentucky, 1899-1903, by counties. 


[Short tons. ] 


County. 1899, 1900. 1901. A que 
Bellido | 152, 934 224, 500 333, 235 461, 768 392,016 |.......... 69, 762 
Boyd «esses e es | 171, 438 170, 931 173, 930 242, 021 245, 491 9,410 ii 
Breathitt and Lee. es! 21, 000 33, 416 37, 326 60, 524 80, 301 19. 71 APA 
Butler............... 35, 174 32, 482 18, 802 12, 868 3,600 |.........- 9, 268 
Carter CEN TRUE 184, 784 248, 756 245, 526 281, 401 265,226 |.......... 16, 175 
Christian, Daviess, | 

and Hanoock...... 12,484 114, 253 97, 645 125,7 180, 544 54,836 l.....ooooo 
Greenup............. dy states [uw E wien erate wel BUS 3,167 APA 
Henderson .......... | — 136, 628 135, 775 169, 365 158, 471 178.871 | 20,400 |.......... 
Hopkins............. . 1,204,683 | 1,371,826 | 1,362,299 | 1,555,084 | 1,743,721 188,637 |.......... 
Johnson ...... ...... | 12, 464 19,164 a 37,692 126, 473 77,100 RS 49, 373 
KHOX.o VERUS 235, 682 303, 969 283, 706 481, 819 043, 557 61,738 |.......... 
Laurel! stet | 319, 719 351,786 315, 698 402, 997 3892, 2RB I cog loswus 10, 709 
Lawrence ........... 49, 418 46, 316 46, 924 67, 387 66, $26 9,439 |.......... 
McLean ............. 29, 795 20, 454 17,716 64, 568 127, 869 73,301 is 
Muhlenberg ......... | 414, 332 399, 944 532, 840 700, 700 798, 892 98,192 |.........- 
A O es ^ 505,913 | 552,665 | 502,974 | 541,226 | — 586,072 | 44,846 |.......... 
Pulaski.............. 103, 469 92, 960 138, 787 159, 497 196, 287 36,790 |.......... 
Rockcastle ..........]............ 8, 000 15, 000 3, 660 56, 901 58,241 1,......... 
Union 185, 405 268, 133 77, 337 315, 786 349, 625 33,839 |........-* 
Webster ............. 122,391 110, 565 122,116 278, 042 371,560 | 93,518 AUD 
Whitley ............. 525,317 673, 069 591, 068 687, 831 710,747 22,010. zo sexes usn 
Other counties and | 

small mines ....... 150, 000 150, 000 150, 000 ' 59, 153 167,371 108,218 |... rove 

Total .......... 4,607,255 | 5,328,904 | 5, 469, 986 | 6, 766, 984 | 7,538, 032 | 6771, 048 |.......... 
a Includes Morgan County. b Net Increase. 


Kentucky is the only one of the United States whose coal product 
is drawn from any two of the great coal fields. The coal-producing 
counties in the eastern portion of the State are included in the coal 
measures of the Appalachian system, while those in the western part 
belong to the Central field, of which Illinois and Indiana form the 
greater part. Fora number of years the counties in the western part 
have produced more than half of the total output of the State. Asa 
comparison between the two sections is of interest, the following table 
has been prepared, showing the production in the districts by counties 
for the last five years, with the increases and decreases in 1908 com- 
pared with those of 1902: 
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Coal production of the eastern district of Kentucky, 1899-1908. 


[Short tons.] 


County. 1899. 1900. 1901. 1902. D ME Deed ee 
Bell. A ue v 152, 934 224,500 333, 235 461, 768 392,016 1... ease 69, 752 
Boyd AAA 171, 438 170, 931 173, 930 242, 021 245, 491 3,470 1... 
Breathitt ............ 15, 700 16, 416 18, 540 23, 873 32, 730 8,857 sio : 
Carter oi ose Ee 181, 784 248, 756 245, 526 281, 401 265, 226 1.4 Se ch won 16,175 
Greenup............. 4 279 edet ele. estesa ew» CO RT 8,167 8,167 |... Sene 
Johnson............. 12, 164 19,161 a 37, 692 126, 473 77,100 lose 49,373 
KNOX AAA 235, 682 303, 969 283, 706 481,819 543, 557 61,738 |.......... 
Laurel... v ee xz 349, 719 851, 786 315, 698 402, 997 892,288 A 10,709 
Lawrence ........... 49, 418 46,316 46, 924 57, 387 66, 826 9,439 |.......... 
TOO TD ses 5, 300 17, 000 18, 786 36, 651 47,571 10,920 |.........- 
Pulaski.............. 103, 469 92, 960 138, 787 159, 497 196, 287 86,790 |.......--- 
Rockcastle ..........]............ 8, 000 15, 000 3, 660 56, 901 53,241 Las — 
Whitley vec 525, 317 673, 069 591, 068 687,831 710, 747 22,916 |.......- s 
Other counties and 
small mines........]............]............ 90, 000 40, 000 129, 065 89,065 |.......... 
Total .......... 1,810,450 | 2,172,867 | 2,308,892 | 3,005,378 | 3,158,972 | 153,594 |........ a 
aIncludes Morgan County. b Net increase. 


Coal production of the western district of Kentucky, 1899-1908. 


[Short tons.] 


County | 1899 1900. 1901 1902 | jos Bru | eco 
| MR RC Ui: ir 
Butler .............-. |  s5174 32, 482 18, 802 12, 868 3, 600 L.. ree 9, 268 
Christian ............ RAT 93, 931 73,220 87,353 99,226 ' 11,873 |....... E 
Daviess...........-.- | 2, 404 13, 272 16, 205 20,518 44,286 | 23,768 |.........- 
Hancock ...........- | 10,070 7,050 | 8, 220 17,837 87,082 | 19,195 |....... m 
Henderson .......... | 136,028 | — 135,775 | 169,390 | 158,471 | 178,871 | 20,400 .........- 
Hopkins............. | 1,201,683 | 1,371,826 | 1,362,299 | 1,555,084 | 1,743,721 | 188,687 |.......... 
McLean ...........-. 29, 795 20, 454 17,716 54,568 | — 127,869 | 73,301 |.........- 
Muhlenberg ......... 414,332 | 399,944 | — 532,840 | — 700,700| 798,892 | 98,192 |.......... 
Occ atan 505,913 | 552,665 | 502,974 | — 641,226 | 586,072] 44,846 |.......... 
Uno «scere eec 185,405 ! 265,133 277, 337 315, 786 349,625 | $3,839 |.......... 
Webster ............- 122,39] ; 110,565 | 122,110 | 278,042, 371,560 | 98,518 .......... 
Other counties and 
small minés..... s. [eoe ee AA 60, 000 19, 153 38, 306 19,153 [oss senes 
Total .......... 2,646,805, 3,006,097 3,161,094 | 3,761,006 | 4,379,060 | a617, 454 |.......--- 


a Net increase. 
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The distribution of the product for consumption, with the value 
and statistics of labor employed, during the last fifteen years, is as 


follows: 
Distribution of the coal product of Kentucky, 1889-1908. 
er er. focal” | Used at a pes M. 
Year. | mines for |, trade [minesfor Total | price | RUM- | number 
shipment. end used d heat value. r ber of | of em- 
l yem- jand heat. n. ays ployees 
ployees. active. 
Short Short Short 
tons. tons. tons. ; A 

1889....... 2,111,010 | 246,306 | 28,981, 18,458 | 2,399,755 | $2,874,839 | $0.98 |........|......... 
1890....... 2,357,989 | 291,666 29, 568 22,273 | 2,701,496 | 2,472, 119 . 9 219 5, 250 
1891....... 2,559, 263 | 285, 281 21,363 50,162 | 2,916,069 | 2,715, 600 . 98 225 6, 355 
1892....... 2,620,556 | 327,985 83, 856 42,916 | 3,025,313 | 2,771,238 .92 217 6, 724 
1893....... 2,613,615 | 281,115 80, 969 81,450 | 3,007,179 , 2,613,569 . 86 202 6, 681 
1894....... 2,734,847 | 281,235 47,944 47,766 | 3,111,192 | 2,749,982 . 88 145 8, 088 
1895....... 3,012,610 | 254,028 50, 294 40,838 | 3,357,770 | 2,890, 247 . 86 153 7,799 
1896....... 2,980,355 | 251,897 55, 447 45,779 | 3,333,478 , 2,681,306 . 78 165 7,549 
1897....... 3,088, 132 | 404,099 55, 033 54,833 | 3,602,097 | 2,828, 329 .79 178 7,988 
1898....... 3, 537,429 | 253,629 55, 206 41,644 | 3,887,908 | 3,084,551 . 79 187 7,614 
1899....... 4,139,199 | 282,736 67,136 | 118,184 | 4,607,255 | 3,618, 222 .79 24 7,461 
1900..9....| 4,783,062 | 286, 518 92,123 | 167,261 | 5,328,964 | 4,881,577 .92 227 9, 680 
1901....... 4,947,716 | 273,046 87,947 | 161,277 | 6,469,986 | 5,213,076 . 95 218 10, 307 
1902....... 6,141,886 | 333,584 | 132,812 | 158,702 | 6,766,984 | 6,666, 967 . 99 209 13, 727 
1903....... 6,805,323 | 380,449 | 159,589 | 192,671 | 7,538,032 | 7,979,842 | 1.06 207 14, 354 


The United States Census for 1840 credits the State of Kentucky 
with a coal production of 23,527 tons. From that year until 1870, 
when the Eighth Census reported a production of 150,582 short tons, 
the record is blank. Since 1870 the production has been as follows: 


Annual coal production of Kentucky, 1870-1908. 
[Short tons.] 


Year. Quantity. Year. Quantity. 
Ly) eT 150,682 || 1887, ia UE Xa noir RE 1, 933, 185 
A So5<2 250,000 || 1B88 iii da 2,570, 000 
jt. vp A ees 380,800 || 3889, ica a 2, 899, 755 
A bwhoeweeceeeweeseaeee 300,000. || 1890........000000000nsesesesesessseen. 2, 701, 496 
A es bocce wees seein ee 360,000 || 1891... esi eua or rr nr cece’ 2, 916, 069 
I81D cosa uel awe RV PR ERR eee 000,000 || 1892... uoce ner usa cc 3,025, 318 
IO oo fil C RR 650, 000 || 1808. coca aria 8, 007, 179 
ISP sowas ovdi sda x Vene ge HER He dob ins 850,000 || 1894. ..05 iu cuo ya onm nm n n 8,111,192 
IBIB ores Poo uite vate eu add 900,000 || 1890... 55i ne ina y rtt EE 8,857, 770 
nr P —— T 1,000,000 || 1898. casi 3, 833, 478 
1880 7 pa ERE 946,288 UT 8, 602, 097 
jo Rc usu hci — ss kaa TE 1,232,000 | 1898. iii 8, 887, 908 
A cho sccees ae ese a on 1,300,000 || 1899. odia 4, 607, 255 
1889 E 1,650,000 1-1900..... ccce ou er e aa 5, 828, 964 
A ds 1,550,000 |] 1901... oc dex Ver hue R Rn ER ER eee 5, 469, 986 
A E E 1,600,000 111902 cias it 6, 766, 984 
J886 is once tse ee ee eb wee ad 1,550,000 || 1908 ss ssevecs pe a REI EAR ORE Pe ERES 7,588, 082 


a United States census, fiscal year. 
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MARYLAND. 


Total production in 1903, 4,846,165 short tons; spot value, $7,189,784. 

It is well known that the somewhat limited arcas of actual produc- 
tive territory in Maryland have bcen pretty well taken up, and that no 
new developments in that particular territory are to be expected in the 
future. Operations will probably be confined, until the fields are prac- 
tically exhausted, to the extension of the mines already opened, and 
it is not believed that there will be any permanent increase in the 
annual production of the State. This condition is exemplified by the 
showing for 1903, when the production throughout the United States 
generally increased, while the output from Maryland shows a decline of 
495,444 short tons. An increase is shown in the value of the product, 
however, of $1,609,915, or 29 per cent. It is thus seen that, while 
the State did not share in the increased tonnage, the operators have 
been benefited by the general advance in price which was distributed 
throughout the coal-producing region by the anthracite coal strike of 
the preceding year. 

In 1903 there were 5,859 men engaged in the production of 4,8469165 
tons, or an average of 827.1 tons per man for the year. In 1902 each 
man produced an average of 904.6 tons, and in 1901 of 958.8 tons. 
The average production per man per day was 3.66 tons in 1901, 3.74 
tons in 1902, and 3.78 tons in 1903. About 98 per cent of the total 
production of Maryland was obtained from Alleghany County, and the 
remaining small quantity from Garrett County. 

Since 1889 the statistics of production, the labor employed, and the 
distribution of the product for consumption have been as follows: 


COAL. 


Total 
quantity. 


~ 


Distribution of the coal product of Maryland, 1889-1908. 


Aver- 
Total BEC 
price 
value. pe 
ton 


Aver- 
age 
num- 
ber of 
days 
active. 
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Average 
number 
of em- 
ployees. 


——— ————— E ———— PL —————Á— | ——— ott 


Loaded at ' 
Year. mines for : 
shipment. 
Short 
tona. 

DSSS A UY 2, 885, 336 
A 3, 296, 393 
o ts 3,771,584 
1892......... NONE 3, 385, 384 
A 3, 676, 137 
1891... A ce xw 8, 435, 600 
sc CE cores 8, 840, 991 
Iii rs 4, 068, 558 
1807... Hodes tenten’es 4, 391, 703 
o edere 4, 618, 990 
e AAA IN 4,716,581 
1900 ura 3, 919, 539 
190E 212: eco 2d R ene 5, 043, 991 
190] cue er RE er es 5, 187, 175 
IO a 4,752,716 


Sold to 

local Used at 
trade and|mines for 

used steam 

by em- jand heat. 

ployees. 
Short Short 
tons. tons. 
44,217 10, 162 
52, 621 8,799 
36, 959 11,696 
30, 955 3,623 
26, 833 13, 071 
51,750 14,078 
59, 950 14,614 
53, 046 22, 332 
27,762 22, 663 
36,941 18, 953 
68, 750 22, 065 
51,565 23,581 
41,282 27,854 
48, 631 35, 803 
53, 022 40, 427 


2, 939, 715 
3,357, 813 
3, 820, 239 
3, 419, 962 
3, 716, O41 
3, 501, 428 
3, 915, 585 
4,143, 936 
4, 442, 128 
4, 674, 884 
4, 807, 396 
4, 024, 688 
5, 113, 127 
5, 271, 609 
4,846, 165 


$2, 517, 474 | $0. 86 
2,899,572 | .86 
3,082,515 | .80 
3,063,580 | .89 
3,207,317 | .88 
2,687,270 | .77 
3,160,592 | .81 
3,299,998 | .80 
3,363,996 | .76 
3,532,257 | .76 
3,667,056 | .76 
3,927,381 | .98 
5,046,491 | .99 
5,579,869 | 1.06 
7,189,784 | 1.48 


Maryland and the adjoining counties in West Virginia, which make 
up what is known as the Cumberland region, constitute the only districts 
outside of the anthracite region of Pennsylvania where records of coal 


production have been kept from the earlier years. 


These districts have 


been commonly known as the Georges Creek or Cumberland and the 


Piedmont regions. 


The Cumberland region was opened in 1842. The 


Piedmont region began shipping in 1853. The records of shipment 
have been carefully preserved and are published annually in the reports 
of the ** Cumberland Coal Trade." The following table, which shows 
the shipments from this entire region, has been obtained from the 
published report of the ** Cumberland Coal Trade: ” 
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Total shipments from the Cumberland coal fields in 
[Long tons.] 


Frostburg region. 
Cumberland and Pennsylvania R. R. HN QR on 
odes à { 
Year. By By By By 
Balti- Chesa- ë By j Balti- Se 
more enke ennsyl- more peake 
and Sand vania Total. and and Total. 
Ohio Ohio R. R. Ohio Ohio 
R.R. Canal. R. R. Canal. 
DI E E E veces PA EET 757 loas 951 
ao ls ata S66 ncecsecc ss) cases cad 8, 661 6,421) OA 6, 421 
TSA ois ores A Stata AD EE. IE xe 5, 156 A 9,734 
A ecscae mide 13.989 vote IO 13,738]  10,915'.......... 10, 915 
A E ae SS Dd sla Sep Seater bate alee ue 11, 240 18, 500) .......... 18, 655 
y A EE E 20:019 E O 20,615 py cessus 82, 325 
1518.4 Leser oie ate ey 206, A ewes e eon 36, 571 43,000 2.2.2... 43, 000 
a aa 53,070 AA RN 63,676] — 78,773 .......... 78,773 
IBS A nere ideae 73, 783 3, LOT e 76, 950} 119,023 875 119, 89%! 
VB FR 70, 893 51, 9 A 122, 33 103, 805. 31, ^40 135, 348, 
ju IO 123, 534 16, 391 er Rd s RS 174, 591 139, 925: 19, 362 159, 287 
ISO oed pus aue tod di Bu 150, 381 81,0601.......... 234, 111 155, 278 70, 535 225, 813 
poc 148, 053 63.4911. eaten cs 212, 681 173, 580 92, 114 265, 694 
or" Pm 93, 691 77,09. P 170, 786 97, 710 100, 691 198, 401 
A MUS 86, 80, 337|.......... 167,381 121,945| 105,149 227, 094 
Td e ae $0, 743 55,174|.......... 135,917 88,573 54, 000 142, 573 
po Pr HL 48,018| 166,712|.......... 214, 730 66, 009 87, 539 153, 548 
Dil T E E 48,415| 211,6039|.......... 260, 054 72, 423 86, 203 158, 626 
T1500. 221 oad parci ex ex ORE 70,669|  232,278|.......... 2,947 80, 500 63, 600 144, 100 
o A ex E RSS PEE 23, 878 68, BUS ci cine er 92, 181 25, 983 29, 296 55, 279 
E A ay wears irn ce 71,745 20; 200 stead suce 146, 951 41, 096 23, 478 64,57 
ple 117,796|  173,269].......... 291,065| 111,087 43, 523 154, 610 
1861. Osea ede eh ae ER eee 287, 126 194, 120 ar 451, 246 67,676 64, 522 132, 198 
18000 eau abr ani bc s Vibe o Sis 381, 297 285, 295]. oss ass vue 669, 592 104, 651 57,907 162, 558 
D TET 692,938;  291,019/.......... R83, 957 52, 251 92, 159 104, 410 
Ip rc 623, 031 8855, 249]. ......... 1, 005, 250 40, 106 (2, 904 113, 010 
Y Ver d bor ena bees 659,115]  424,406|.......... 1,053,521 100, 315 57,919 158, 264 
1609 A tine sees DERE d pad 1,016,777) 573, 243).......... 1,990,020] 130,017 78, 908 208, 925 
2, 092, 660) 1,192,224] 3, 284, 884 
Eckhart Branch R. R. 
Is 909, 511 520,1961.......... 1,429,707; 114,404 83, 941 198, 345 
7s mc E 1,247,279|  656,085].......... 1, 903, 564 69,864) 194,254 264, 118 
¡Cr RERO MEE 1,283,956| 612,537  22,021| 1,918,514| 26,586]  203,666| 230,252 
prb REM | 1,509, 570 641, 2: 114,559| 2,265, 379 89, 765 137, 582 227, 347 
T874 ER 1, 295, 804 631, 85 67,671| 1,995.357 113,670 135, 182 248, 852 
A cat oprE XE P E EE. 1,095,880| 715,67: 160,213| 1,971,766 52,051 164,165 216, 670 
IB/D:4. eov E 939,262] 443,435)  131,866| 1,514,563 15, 285 189, 005 204, 290 
IT e ok Ns Re Rm 759, 278) 473.946] 170,854] 1,399,598 63, 181 111,350 174,531 
A Shacks d peii a 823, 801 486,038) 145, 864) 1,455,703 99,455) 123,166 222, 621 
rs npo LES 933,240] 397,009) 154,264) 1,484,613) 141,907 104, 238 246, 145 
ROO a 1, 055, 491 471,800;  213,446| 1,740,737 197,525| 131,325 328, 850 
POS A e ge ge gue ERE ! 1,113,263| 270.156)  153,501| 1.536,920| 271,570) 151,526 423, 096 
IRND cease eceweeeiase | 576,701 115, 344 91,574 783,619| 199, 183 76, 140 275, 323 
1883 ec RAPERE S |: 851,985| 302,678) 217,069 1,371,728 197,2351 141,390 338, 625 
E KO 1,193, 780} 150, 471 199, 138} 1,513,389) 289,884] 124,718 414, 602 
E vaut e ea E aie ' 1,091, 904 171,160| 206,22] 1,469. 591; 289, 407 117,829 407, 236 
19890 sa haa eee reece Sa ee 1,131,949) 115,531 111,520| 1,389, 000) 243, 321 113, 791 357,112 
VAST a E cee ee ' 1,584,114) 132,177 176,241] 1,892, 14 332,798] 125,305 458, 103 
bb. D P WR EE ! 1, 660, 406 155,216, 193,046) 2,008,668! 374,885 95, 191 470,079 
15309... ee ada med eases 1, 430, 381 26,886| 177,152) 1,634,419; 363,497 26, 407 » 
1590. oie ar ENEE C T;DIT; IBI oos saos 291, 704| 1,803,122 vs e A 522, 334 
DRO is secs xa RC IDOIDI ws ee 1, 628, 574 9,070] 289, 232) 1,926,876) 463,112 39, 294 502, 436 
LO oie tee eo eo ae eee! 1, 126, 994 93,705) 214,011] 1,734,710 319, 207 170, 116 519, 323; 
PSUS A A | 1, 332, 634 135, 409 360, 807| 1,828,850 341,321 201, H7 543, 265, 
1504. A ene a 1, 068, 739 95, 523 372,205] 1,536, 467 436, 216: — 208, 914 645, 130, 
A ido ee er ue 1, 193, 834 101,076 255,133) 1,550,043 464, 407, 212, 534 676, 941 
1890. base oe sessed eras 1,344, 402 169, 195 163, 471| 1,677,068 610, 418 195, 279 R05. 697 
PN F S odd A urat i eds 1, 790, 813 96,536) 169,679 2,057,028) 586,592) 166,691 753, 283 
BOS Lii okie E cave edd 2,131, 626 24, 997 116,195| 2,272,818 507, 196 213,139 720,333 
1899 A ond Pea oR ' 2, 831, 109 27,970 161,191, 2,522,870; 473,608 164, 853 635, 461 
2g) EE 1, 513, 462 14,621 126,615, 1,954,698| 304,320 96, 513 400, 
JD 0 NF NODE 2,683, 109  193,063| 373,195! 3,249,367 a a a 
A E wwe eet es 2, 951, 013 192, 557 250,822; 8, 424, 392 a (a) a 
1903 E A eeu suede ens 2,844,162! 222,571] 182,587; 3,249,320 a (a a 
TO) cer edad 93, 499, 90512, 407, 481, 6, 063, 119| 71, 970, 505| 8, 609, 691| 4, 219, 351! 12, 829, 042 


a Merged in Cumberland and Pennsylvania figures. 
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Maryland and West Virginia from 1842 to 1908, inclusive. 


[Long tons.] 
Frostburg region. Piedmont region. Total. 
Georges Creek and Cumberland 
R. R. Ha mp: Balti- 
T RD more Chesa- 
y Local Georges | “kalti and peake |Pennsyl-| Aggregate. 
Chesa- By and Bal- Creek more Ohio an vania 
peake| Pennsyl-| timore | mota] R. R. and R.R Ohio R. R. 
an vania and j Ohio and Canal. 
Ohio| R.R Ohio R. R local 
Canal R. R. doi . 
A AS A A e ose us | iuam sees TUS AA PONE ene 1, 708 
EUA cce RU; NAMES MN AMICO EM e| 10,082 SARRIA eee renee 10, 082 
dir De art A OUR cnp rar asco MET oC le 14, 890 
DEO BOCHUM E IP Doris cu UD E o i e , 653 
A (dee ances Vitr onu EII MORD SIUE TET * DU E ccoaeke 29, 795 
A A A Tesis ewe xa OSEE ERE NS E vada M e N S D2 910. Lesoiec ave ice vet 52, 940 
eC A T E ¡A AAA A 79,571 
AA A A AS CA 142 H9 MA PA 142, 449 
O PE A AI nate ah UL MU 192, 806 4,042].......... 196, 848 
eee IAS EA AA EDAD MES IIS 82,9781.......... 257,679 
PUE Hy rcm Ns e cu. VOR 334, 178 
bread: AS raro IR 376, 219 157,760 .......... 533, 979 
A A E 181,303 .......... 503, 836 155,845|.......... 659, 681 
Pav RP E len pi 227, 245 65,570) 478,486) 183, 786).......... 662, 272 
aa 209, 210 42, 765 502, 330 204,120 .......... 706, 450 
oie i mad dues ito 252, 368 51,628 465, 912 116,9574|.......... 582, 486 
edd alex uio pemempReHMeHÜe 218,318 63,060) 395,405)  254,251|.......... 649, 656 
A d prep. CEN 257,740 47,934 426,512] 297,842l.......... 724, 354 
A A PS tease 289, 298 62, 564 493, 031 295,8 "8Bl...oon.o.. 788, 909 
A A A TR ME 85, 504 36,660) 172,075 97,599) oic s 269, 674 
A A senses auae Lopes 69, 482 30,627| 215,950 98, 654|.......... 317, 634 
adum ullos oS sme beds e m dU MAREA 266, 430 36,210| 531,553, 216,792].......... 748, 345 
RR. MODEM lace poet A crowd 44,552| 399,354]  258,612j.......... 657, 996 
— ipo HM 71,34 660, 293 943,202].......... 903, 495 
A | ex oves RR cw ora m Luc WWe nri NR Tes EX RATE RS 90, 964 736,153;  343,178,.......... 1, 079, 331 
Derezas| A less tnn A Pr ae 72,03 739,669]  458,153........... 1,193, 822 
A cases A A A 88,658| 848,118] 482,325 ...0....... 1,330, 443 
O A A A POS 83, 724] 1,230,518} 652,15l....oooooo. , 882, 669 
2, 190, 673 
Empire and 
West Vir- 
| ginia mines. 
aded O XR ME ERN E aM RR RE 23, 035 60, 988| 1,112,938}  604,137|......... 1, 717, 075 
EA PA a 81, 218 96, 453| 1, 491,814 850, SRY). nee wees 2, 345, 153 
A eee tee A maw ate eales 85, 441 121, 364) 1,517,317 816, 103 22,021 2, 355, 471 
mr PIXET ds Me NUT 77,582 103, 793| 1,750,710 778, 802 114, 589 2,674, 101 
A A AO Dr 7,492 109, 194) 1,576, 160 107,004 67,671 2, 410, 895 
O PETE ATEI ate EA TEE | orem 63, 537 90, 800| 1, 302, 237 879, 838 160, 698 2,342,773 
no CPP 108, 723 7,905| 1,070,775 632, 410 131, 866 1,835, 081 
PEE larg Miah yee BONE: hiemes] 818,450) 584,996) 170,884] 1,574,330 
NUNC AA A ¡PAS E 998] 924,254] 609,204) 145,864] 1,679,322 
A O A EN Ae Eb re as 51| 1 075, 198 501, 247 151, 264 1, 730, 709 
wet A A PO 66,573]..........| 1, 319, 689!  603,125| 213, 446 2, 136, 160 
213, 180, NR I RS ER RAS 1, 478, 502 504,818 278, 598 2,261,918 
203, 595 211,000 caos 1,085,249 269,782! 185,435] 1,540,466 
495, 819 35,00] nein aoe wees 1, 444, 766 680,119] 419, 288 2,544,173 
510, 060 166, 92S as 2, 233, 928 944, 954 356, 097 2, 934, 979 
685, 658 403,489 .......... 2,076, 485 368, 744 420, 745 2, 865, 974 
500, 047 340,308 ...ooooo... 2,009, 774 282, 802 239, 891 2,592, 467 
576, 150 419, 011.......... 2,724,317| 262,315] 389,104] 3,375,796 
627, 923 961, 397 bla ao 2, 669, 216 286, 700 715, 151 3, 671, 067 
608, 516 576,047/.......... 2,357, 585 97, 499 798, 842 3, 213, 886 
905, 731 174,904. ERR M Cleo dil edu iacet 1, 282, 748 4, 006, 039 
993, 111 900. 6d csse ces re 2, 855, 225 51, 121| 1, 474, 087 4, 380, 433 
801,317 O7E, 214) oso 23,557,177| 260,901, 1, 205, 486 4,029, 564 
943, 892 1,031,797]... neces 2,423, 159 338, 107) 1, 586, 541 4, 347, 807 
884, 110 900, 399:.......... 2,084, 265] 3041, 437| 1,577, 404 3, 966, 106 
1,111,398 LISO ads 2.418, 554 814,551) 1, 793, 050 4,526, 185 
1, 070, 813 1,307,822 eases 2,507, 161 364, 474] 1,689, 795 4,861,430 
1,029, %47)  1,103,3311.......... 3,615, 142} 263,227, 1, 426, 120 5, 304, 189 
1,014, 087 1,520, SOG) rocas 3, 900, 103 238, 136! 1. 395, 097 5, 533, 636 
1,161,666 1,808, 404 .......o... 4, 269, 323 192, 423, 1, 669, 715 6,131, 461 
820, 811 1,995, 574!.......... 3, 7500, 257 111,134; 1,310, 525 5,171,916 
1,072,904 1,817,058........... 4,350,011| 193,105, 1,596, 213| — 6,139, 329 
25, 562| 1,937, 913|.. ........ 4,801,484] 192, 557| 1,294,826] — 6,288, 567 
727, 810, 2,055,046|.......... b4, 672, 941 222,571) 1,137, 264 6, 032, 176 
¡385, 001/12, 994, 400 4, 238, 636 17, 818, 037 23, 786, 827| 1, 475, 96989, 427, 309 18, 507, 283/25, 423, 355, 183, 357, 947 


bIncludes 205,901 ton& used on line of Cumberland and Pennsylvania Railroad and its branches, 
and at Cumberland and Piedmont; also 363,970 tons used by the Baltimore and Ohio Railroad Com- 


pany in locomotives, rolling mills, etc, 
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MICHIGAN. 


Total production in 1903, 1,367,619 short tons; spot value, $2,707,527. 

The coal-mining industry of Michigan during 1902 was considerably 
demoralized by labor troubles, which resulted in a decrease in the pro- 
duction for the State of 276,523 short tons or more than 22 per cent 
as compared with the output in 1901. 

Comparative peace reigned throughout 1903, and, stimulated by a 
general shortage in fuel and unprecedented demand, the production of 
Michigan increased to 1,367,619 short tons, a gain as compared with 
1902 of 402,901 short tons or 41.8 per cent, and exceeding by 126,000 
short tons or a little over 10 per cent the production in 1901, which 
prior to 1903 was the banner year for coal production in Michigan. 
The increased production was attended with an advance in the average 
price per ton from $1.71 in 1902 to $1.97 in 1908. The total value 
increased from $1,653,192 to $2,707,527, a gain of $1,054,335 or 63.8 
per cent. 

On account of the strikes in 1902, the average time made by the 
mine workers in that year was 171 days against 247 days in 1901. The 
average time made in 1903 was 222 working days. The average num- 
ber of men employed during each of the past three years was 9,276 
in 1901, 2,344 in 1902, and 2,768 in 1903. Theaverage production for 
each employee in 1903 was 494.1 tons, against 411.6 tons in 1902 and 
545.4 tons in 1901. That the mine workers during 1902 made the best 
of the time in which they were employed is shown by the fact that in 
that year the average production per day per man was 2.4 tons, while 
in 1901 it was 2.21 tons, and in 1903 it was 2.23 tons. The average 
length of the working day in Michigan in 1903 was eight hours. 

The statistics of production by counties, in 1902 and 1903, are shown 
in the following tables: 


Coal production of Michigan in 1902, by counties. 


Sold to : Aver- 
Loaded at | local | Used at | | a Sees 
. ineo fe trade (mines for ota Tota a | num- d 
County. Dur and used) steam | quantity. Value, Quos ber of E 
P * [| by em- and heat. n days dos soa 
ployees. | * lactive. PlOFCES. 
Short Short Short Short 
tona. tone, tons. fons. 
Bay teneo cu ics 209,133 | 29,596 | 9,916! 248,615 | $410,615 | $1.65 / 149 660 
AA LEO ade oe | 798 99 8, 050 18,800| 2.34 231 41 
Saginaw ............ 604, 904 | 50,100: 15,300 670,304 | 1,141,409 | 1.70 176 1, 489 


Huron Jackson, and | 
Shiawassee ....... 4, 650 30,301 , 2,738 , 37, 689 82,278 | 2.18 208 154 


RS A SO EE PA — 
Total ......... 818,687 | 117,978 28,053 : 944,718 | 1,633,192 | 1.71 171 2, 344 
| 
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Coal production of Michigan in 1908, by counties. 


Sol "d puri at Aver. | Aver- | Aver- 
oca mines age age 
County rai trade for Total Total ine num- | num- 
s shipment, ¡20d used | steam | quantity. | value. [POS | berof ber of 
"UD - | by em- and ton, | days | em- 
ployees. | henut. * [|active. ployees. 
Short Short Short Short 
tons tons. tons. tons 
AN 288, 284 24,215 12,522 325, 021 $607,091 | 81.87 206 714 
Eaton and Jackson.;............ 29, 041 1, 659 80, 700 78,345 | 2.55 294 100 
Saginaw............ 914, 882 70, 421 26,595 | 1,011,898 | 2,022,091 | 2.00 224 1, 954 
Total ......... | 1,203,166 | 123,677 | 40,776 | 1,367,619 | 2,707,527 | 1.97| 22| 2,768 


The development of the Michigan coal fields has been on a relatively 
important scale during the last seven years only. Prior to 1897 there 
were but four years in which the production exceeded 100,000 tons; 
these were 1880, 1881, 1882, and 1895. In 1897 it increased more than 
130,000 tons over 1896, amounting to 223,592 short tons. Since then 
it has increased each year, with the exception of 1902, when, as pre- 
viously stated, the output was decreased by reason of strikes among 
the mine workers. 

The following table shows the production in the State in 1860 and 
each year since 1868: 


Coal production of Michigan, 1860-1908. 


[Short tons.] 


r 
i 


Year. Quantity. j Year. Quantity. 
1860. TE R E EEEE E 2,320 | ca dd "T 60, 434 
NIRE PEUT 98,000. TANT scat csnaisautad dessins dias 71, 461 
O eerie eo REESE Eos NS DUM 81, 407 
18700... occi Doce Ese a o a DESEE 28,150 || 1889... Lecce erre —À 67, 431 
UOT ROO E ES 39. 000.1! 1800... cc ees dde sua ses ro ebat ed E erue 74,977 
A EEEE E CRF CHE 33.600: ¡Ens p eee bes 80, 307 
1878: 00 ioco cL Topadu cd dst | 56,000: 1802.5 eins ii e Rao Ee QUALIS 77, 990 
TE DORMI endo ieee erento 58. 000... 1803 erc obete rash cedes v ent Dead pb 45, 979 
16 7B ENTRE TEST 62,500 3804. irse NEN 70, 022 
1876 PEREAT MR SIC I REA 66:000 |! (ad Dre 112,322 
A ore et crede Sed athe 60. 197. Tin 92, 882 
1878 Leo O A kae e seas ea 85. 300 1 ROT Cc ood eds Poesie cien bere aede 223, 592 
1879 cscs. eter ected oes BD 019 | A OS MT 815, 722 
A 1008001 1809 on tds . 624,708 
LONDRES UR DP 112.000 :1:1900. oc recta ci 849, 475 
A 135,339 A ee en babdind 1,241, 241 
TN 71.996 | 1002 ie 964, 718 
a : 36,712 | AM ewsies i EIE sur BERT 1,867,619 
jM d ied cus Le E E E qtu aed E 45,178 


a United States census, fiscal year. 
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The following table shows the distrihution of the coal product in 
Michigan, 1892 to 1903: 


Distribution of the coal product of Michigan, 1892-1903. 


Sold to Used at Aver ps Averuge 
Year ee local trade; mines for | Total Total BH num- | number 
° shipment. and used by; steam and | quantity. value. per ber of of em- 
employees. heat. ten days | ployces. 
active. 
Short tons. | Short tona. | Short tons. | Short tona. | | 
1892............. 27, 200 45, 180 5,610 77,990] $121,314 | $1.56 230 195 
LBS PA 27,787 16, 367 1,825 45, 979 82,462 ¡ 1.79 | 154 162 
e A 60, 817 7,055 2,150 70, 022 103,049 | 1.47 | 224 223 
IO cias 80, 403 27,019 4, 900 112, 322 180,016 | 1.60 186 320 
kotl AA 83, 150 6, 547 3,185 | 92, 882 150,631 | 1.62 157 320 
1897.54 odes | 188, 636 24, 686 10,270 | 223, 592 325,416 | 1.46 230 537 
E AP 232, 155 19,622 7,945 — 315, 722 462, 711 1.47 245 715 
I800 5 oss 574, 280 34, 191 16, 237 624, 708 870,152 | 1.39 232 1,291 
1900............- 792,079 40, 258 16, 538 849,475 | 1,259,683 | 1.48 261 1, 709 
1901; 5d reis uds 1, 158, 096 44, 749 38,396 | 1,241,241 | 1,753,064 1.41 247 2, 276 
pes AAA 818, 687 117, 978 28, 053 964,718 | 1,653,192 | 1.71 | 171 2,344 
40,776 | 1,367,619 | 2,707,527 | 1.97 | 222 2, 768 


EC A | 1, 203, 166 123,677 


MISSOURI. 


Total production in 1903, 4,938,586 short tons; spot value, $6,834,997. 

For the first time in her history the coal production of Missouri has 
exceeded a total of 4,000,000 tons. Prior to 1903 the largest tonnage 
made by the State was in 1888, when a total of 3,909,967 short tons of 
coal were mined. In 1889 the production dropped back to 2,557,823 
short tons, and for the next seven years the production was without 
much change either way. From 1896 to the close of 1903 the produc- 
tion has increased steadily, indicating a steady growth in population 
and industrial development. As has previously been pointed out, the 
market for the coal output of Missouri is practically restricted to com- 
paratively local consumption. It is almost entirely surrounded by 
other important coal-producing States, where the mining conditions 
are, as & general thing, more favorable to cheap production than in 
Missouri, and the larger cities of the State are supplied largely from 
mines outside of her borders. The opportunity for extending the 
markets for Missouri coal is limited to the developments within the 
State itself. 

Comparing the production in 1903 with that of 1909, the State 
shows a gain of 348,432 short tons, or 9 per cent in quantity, and 
$1,459,055, or 27 per cent in value. The average price per ton 
advanced from $1.38 in 1902 to $1.61 in 1903, this being the highest 
price obtained in any year for which there is any record. 

In 1903 there were employed in the coal mines of Missouri 9,544 
men, as compared with 9,742 in 1902 and 9.871 in 1901. The average 
number of days worked was 215 in 1903, 202 in(1902,and-223 in 1901. 


COAL. 481 


The average production per man per year was 444.1 tons in 1903, 
399.5 in 1902, and 395.3 in 1901. The average tonnage per man per 
day was 2.07 in 1908, 1.98 in 1902, and 1.73 in 1901, showing a stead y 
increase in efficiency during the last two yenrs. 

The statistics of production in 1902 and 1903, by counties, are shown 
in the following tables: 


Coal production of Missouri in 1902, by counties. 


Sold to 


Aver- Aver- 
County. ra E Gade add nine ne Total Total Pro n m- dur 
shipment. need OY oy non qua: pau ? | ave of of em- 
; : ton. 8 ployees. 
ployees, ¡active. 
Short. Short Short Short 
lona. tons tons fons 
Adal woxvEReS ER 312, 171 14, 896 4, 092 331, 159 $437,631 | 81.32 190 796 
Audrain............. 14,211 11, 068 929 26, 208 43,253 | 1.65 169 111 
Barton ...::.: cc 186, 215 10, 638 3, 493 200, 316 240, 374 1. 20 197 436 
Bates................ 319, 361 28,376 6,970 354, 707 397,928 | 1.12 198 741 
Boone ..............- 11,190 | 15,636 180 27,006 37,169 | 1.38 140 122 
Callaway ............ 900 25, 406 116 26, 422 45,466 | 1.72 195 93 
Carroll AA Uap teste. 2876) A 2,376 5,065 | 2.13; 114 23 
Chariton ............].......-esse 2,16 |... 2,116 4,204 | 1.99: 106 14 
Henry ............... 64,853 | 32,798 1,180 98, 531 161,193 | 1.63: 184 345 
Howard A eii EE 2,683 Y oe nece 2, 683 5,195 | 1.94 193 17 
Johnson ....:...... oai e Rene pe 5, 530 10 5,510 10,465 | 1.89 172 37 
Lafayette............ 488, 392 44, 444 10, 965 543, 801 929, 862 | 1.71 210 1,646 
Liun dar 63, 794 16, 653 661 81,108 130,966 | 1.61 197 308 
MACODID.. I ure 1,039, 687 9, 212 15,827 | 1,064,726 | 1,328,796 | 1.25 | 219 1, 968 
MONTOC ecseri eet tenes et 2,101 ss 2,101 3,839 | 1.83 | 156 12 
Montgomery ........ 1, 226 2, 558 317 4,101 9,052 | 2.20; — 165 21 
Putnam ............. 121, 424 9, 648 2,911 127, 983 197,869 | 1.55 212 387 
RA 18, 252 1,100 20 19, 372 27,088 | 1.40 100 55 
Randolph ........... 399, 680 19, 008 5, 479 424, 167 524,636 | 1.24 215 987 
HAY 2 io 201, 859 26, 164 4, 043 235, 066 383,492 | 1.63 198 740 
8t. Clair uS ese cR 670 3, 160 30 3, 860 6,390, 1.66, 146 29 
Schuyler ............ 1, 428 2,712 40 4, 240 6,435 | 1.52 67 44 
Verbot: ws 204, 112 8, 433 5,494 | ' 218,339 266, 369 | 1.22 155 452 
Other counties@..... 51, 268 28, 216 4, 412 83, 896 171,605 | 2.05 244 358 
Total .......... 3, 508, 993 | 318, 992 67,169 | 3,890,154 | 5,374,612 | 1.38 202 9,742 


aCaldwell, Cedar, Cooper, Dade, Grundy, Jackson, Livingston, Morgan, Pettis, and Saline. 
Coal production of Missouri in 1903, by counties. 


Sold to Aver- 


Aver- Aver- 
local Used at " aye 
Ct [Onde nt trade and mines for| Total Total nd nnm- PCM 
y. alii in ni used by steam quantity. value. p EE ber of olem- 
pment.) em-` land heat. ba | days los 
ployees. mM. | netive, jP OYES. 
Short Short Short Short 
tons, tons, tons. tons. 
Adalf.... eI 511,854 10, 032 5, 089 526, 975 767,118 | $1.46 221 1,078 
Audrain............. 15, 404 10, 643 788 26, 835 56,343 | 2.10 223 93 
Barton .............. 184, 469 6, 537 2,810 193, 816 276, 301 1.43 212 382 
Bates................ 139, 892 8, 642 1, 429 149, 963 193, 690 1.29 191 318 
Boone ............... 2,760 | 16,952 40 19,752 | 33.057 | 1.67 157 82 
Callaway ............ 9, 900 15,532 405 25,837 | 43,694 | 1.73 265 16 


M R 1903——31 
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Coal production of Missouri in 1908, by counties—Continued. 


Sold to 


Aver- Aver- 
| Loaded at Seca” | tse for Total Total num. age 
County. ome for | used by | steam | quantity. | value. | PFC! ber of number 
pment. | m." land heat. per | days | of em- 
ploy ces. ton. | active ployees 
Short Short | Short Short 
tons. tons. tons. tons. 
Henry ............... 82,656 | 26,285 770 59,710 | $120,397 | $2.02 | 191 203 
Lafayette............ | 690,407 | 40,870 | — 8,203 | — 639,480 | 1,266,681 | 1.98) 22| 1,847 
Linh. vs 43,200 | 20,894| 2,295 66,319 | 135,620 2.04| 256 204 
Livingston .................--ese- 4,095 |........-. 4, 095 8,474 | 2.07 146 18 
Macon............... | 1,102,171 | 8,081 | 70,401 | 1,180,653 | 1,782,715 | 1.47|  226| 1,864 
Putnam ............. ' — 108,710 3,115 915 112, 740 206,837 | 1.83 200 297 
Ralls ................ ! 7,206 | 9,979 .......... 17, 185 27,787 | 1.61| 126 63 
Randolph ........... | 673,947 | 19,291 | 11,002 604, 240 871,892 | 1.44 225 1,223 
A | 267,404 | 24,236 | 5,282] 296,922 | 554,101 | 1.87 | 228 862 
Schuyler ............ | 6, 850 2,355 66 9, 271 14,483 | 1.56 126 38 
Vernon.............. 168,885 | 2,873 |  9,600| 181,358] 271,093) 1.49| 161 427 
Othercountiesa.....! 48,974 | 35,300 | 4,702 88,976 | 190,097 | 2.14| 172 469 
Small mines. ........ ROME 94, 459 |.......... 34,459 | — 65,014 |....... oeste 
Total .......... | 3,814,688 | 300,101 | 123,797 | 4,238,586 | 6,834,297 | 1.61 | 215 | 9,544 


aCald well, Cedar, Chariton, Clay, Dade, Grundy, Howard, Jackson, mm Lincoln, Monroe, 
Montgomery, Morgan, Pettis, ‘and St. Clair. 

Notwithstanding the fact that the total production of the State 
increased 348,432 tons in 1903 over the preceding year, there were 
18 counties in the State in which the production diminished and 8 
counties (exclusive of the unimportant counties and the production of 
small mines) in which the tonnage increased. The most important 
gains were made in Adair County, 195,816 short tons; Randolph, 
180,073 tons; Macon, 115,927 tons, and Lafayette, 95,679 tons. The 
greatest decrease was borne by Bates County, whose output declined 
from 354,707 short tons in 1902 to 149,963 short tons in 1903, a loss of 
204,744 tons. The increases and decreases in the other counties were 
comparatively unimportant. ` 

In the following table is shown the coal production of the State, by 
counties, during the last five years, and the increases and decreases in 
1903 as compared with 1902: 


Coal production in Missouri, 1899-1908, by counties. 


[Short tons.] 

SS = puc E eee ee = — ———— —— ax E a CES 

County. 1899. | 1900. 1901. 1902, 19d. A Dec Men 

AP Seer dn ^O 175,450 | 244,314 | — 858,011 331,159 | — 526,975 | 195,816 |.......... 
Atüdrain ............. l — 45,907 44,074 35,916 26,208 96,885! «627 |........-. 
Barton .............. 111,468 ' 166,592 144, 354 200, 346 193,816 |.......... 6, 530 
Bates.............ess 456, 797 | 270,712 | — 281,020 | — 354,707 | — 149,968 |.......... 204,744 
Boone............... 20, 280 ` 18, 619 22, 629 27,006 19,752 pia 7,254 
Caldwell ............ 48,100 | — 31,100 20, 430 16, 000 11,485 | — 4,515 


Callaway ............ | — 23,210! — 16,435 28, 008 26, 422 25,837 |... esee 685 
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Coal production in Missouri, 1599-1903, by counties—Continued. 


County. 1899, 1900. 1901. | 1902. jo. | Erase PCS 
CONG co a mes Vas YES 2: UU sostener A ade tee A are ruf 
Grundy.............. 42,071 39, 239 42,361 34, 936 25,565 |.......-.- 9,371 
Henry... eus 95,071 81,010 82, 586 98, 831 59,710 |.......... 39, 121 
Jackson ............. 32, 000 16, 700 20, 000 21, 000 8,500 |.......... 12, 500 
Johnson ............. 1, 500 4, 939 11,255 5,640 1,458 |.......... 4, 082 
Lafgyette............ 369, 253 457, 858 438, 922 543, 801 639, 480 95,679 |.......... 
LADD suis 84, 928 71,311 85, 256 81,108 66,319 |.......... 14, 789 
Livingston .......... 1,150 1, 200 900 2,138 4, 095 1,907 |zss9 9e Ve» 
Macon............... 539, 543 836,248 | 1,040,976 | 1,064, 726 | 1,180,653 | 115,927 |.......... 
Montgomery and 
Morgan............ 1, 855 2, 146 3, 474 a 4,101 7, 683 9,482 eaten ses 
Putnam ............. 134, 655 111,626 133, 397 127, 983 112,740 |......... 16, 243 
Ralls 12:39 dais | 22, 640 20, 145 23, 688 19, 372 17,185 de 2,187 
Randolph ........... 304, 962 442, 456 403, 403 424, 167 604,240 | 180,073 |.......... 
RAY AA ied ois 206, 622 216, 617 267, 132 235, 066 296, 922 61, 856 l.......... 
Vernon.............. 185, 214 322, 827 238, 070 218, 339 181,358 |.......... 86, 981 
Other counties and 
small mines....... 120, 636 120, 935 120, 000 27, 198 78, 115 90,917 12... ees 
Total .......... 3,025,814 | 3,540,103 | 3,802,088 | 3,890,154 | 4,238,586 | 5348, 432 |.......... 
a Montgomery County only. ` b Net increase. 


The distribution of the coal product in the State since 1889 has been 
as follows: 


Distribution of the coal product of Missouri, 1889-1908. 


Loaded at local” Used at po Ico pin 
Ycar. mines for {ade and mines for) Total Total price | PYM- number 
shipment. cg i a i quantity. value. per pd of of em. 
Me hata ton. AYS |ployees. 
ployecs. active. 
Short Short Short | Short 
tons tons tons tons 

o A E ET 2,246,845 | 275,999 34,979 | 2,507,823 | $3, 479,057 | 81.36 |........[ ........ 
1890 cs 2, 449,305 | 240,237 45,679 | 2,735,221 | 3,382,858 | 1.24 229 5, 971 
A cate eens 2,350,707 | 265,595 58,304 | 2,674,606 | 3,283,212 | 1.23 218 6, 199 
1892. TE anos 2,399,605 | 293,414 40,930 | 2,733,949 | 3,369,659 | 1.23 230 5, 893 
1808. 5:252 16s ERE 2,525, 227 | 322,754 49,461 | 2,897,442 | 3,562,757 | 1.23 206 7,375 
e A e Fea ep 1,955,255 | 242,501 47,283 | 2,245,039 | 2,634,564 | 1.17 138 7,523 
1 S95 cous d'oiw ince eR 2,104,452 | 231,090 36,851 | 2,372,393 | 2,651,612 | 1.12 163 6, 299 
1896 isis dew Sexe 2,047,251 | 243, 029 41,262 | 2,331,542 | 2,518,194 | 1.08 168 5, 082 
A tse 2,384,797 | 239, 686 41,143 | 2,605,626 | 2,887,884 | 1.08 168 6, 414 
I8O0B. Locos E S VES 2,393,315 | 249, 662 45,344 | 2,688,321 | 2,871,296 | 1.07 198 6, 542 
A 2,691, 433 | 289,826 44,555 | 3,025,814 | 3,591,915 | 1.20 212 7,136 
¡A 3,187,194 | 293,229 59,680 | 3,540,103 | 4,280,328 | 1.21 214 8, 180 
10 Lc 3, 411,123 | 382, 732 58,233 | 3,802,088 | 4,707,164 | 1.24 223 9,871 
1909. daras 3,503, 993 | 318,992 67,169 | 3,890,154 | 5,374,642 | 1.38 202 9,742 


Ita 3,814,688 | 300,101 | 123,797 | 4,238,586 | 6,834,297 | 1.61 215 9, 544 


The United States Census of 1540 reports the coal production of 
Missouri in that year as 9,972 tons. Since 1840 the production has 
been as shown in the following table, the output for the years 1841 to 
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1869, inclusive, being largely estimated from the best information 
available: 
Coal production of Missouri, 1840-1908. 


[Short tons.] 


Year. Quantity. | Year. Quantity. 
PA eee ia ExPoba EE 9.9790 TRG? id X84, 000 
I ENORMES 12,000 | 1873.....cccceccceccceceeseceeceesceeee 784, 000 
IBID ode 15000 IST T A wee aes clay rae 789, 680 
ge 2 TD 25; 000; -IR A wa i chee te aia a 810, 000 
A oid dua E ba eae 25. 000 TRIG 02 ove iwc A auras 1, 008, 000 
jj. PTS DO D00 AA cock ies cea beteee sees 1, 008, 000 
Li esate etn ties RM 68, 000 | TAGS MM T E PROC 1, 008, 000 
py cR" 30, 00071 IBI PTT EO 1, 008, 000 
IHS E PENES 85-000. [TS a exa doe RA VEZ ua A o qus a b 844, 304 
LAD Los io Pater A 90, 000 | Eats 32e x Re secede snasnssees 1, 960, 000 
JB A x VEbpe PEE RU Usa UE PEE TOU 000" + IBS Lo ds ea 2, 240, 000 
ABO osse que REA EE REEL MADID EA Pd 125; 0005 TSS cce Le our O RAS 2, 920, 000 
jb A PP T Cee 140,000- Tdi 2, 800, 000 
L5 coher A 160, 000 | AS 3, 080, 000 
IM ra RE 175.000 TSS da 1, 800, 000 
A pate tee oque AO quiete 185, 000 | A 3, 209, 916 
DI RM EE TREE NIME REM 3, 909, 967 
NBDE AAA lunae te Meek cow obese con 220. 000 | IRSU eds osque os E DE NUI DIU SE see 2,557, 823 
LBS O EN 240; 000) IMM cia ia 2, 735, 221 
AA A A se 260, 000 IBUL AA A 2, 674, 606 
IBOU A A si 000 | I8. 2 4a A taud a A 2,773, 949 
O TUS A CEREREM UR 2, 897, 442 
1802 44 ausi seed iam du mes She EN ETE UE Ir REESE came aal o Fesat 2,245, 039 
bos A DE NE soo IBUDIL bale XR AUD aaa 2, 372, 393 
IROA Slavens eae A EE VERE E uS ek 000-4 A Oe dese ext aS pnr a ROM nn 2, 331, 542 
ISO cc iaa cis 4205000) 189 ai aia 2, 665, 626 
O O wed A A ey wea Va E e Ee ace 2, 688, 321 
O A TORRE NE 500, 000 || 1899... .. ccce eere nnne ne 3.025, 814 
INO AA A seca see sees DAL O00 1 1900. 2.5 ooo coser mda e io eo 3, 540, 103 
TEGO —————á—— M 550, 000.11 TOOL ¿uri o 3, 802, 088 
A daewscubiwesaeebtesnwons 621,930 1^ TIO ua ió 3, 890, 154 
I CaA qe 725000: N908 6 Ge ace Roo ee rata Gace A 4, 238, 586 


aCensus figures for 1860 are 3,880 short tons, but it is evidently an error. 
b United States census, fiscal year. 


MONTANA. 


Total production in 1903, 1,488,810 short tons; spot value, $2,440,846. 

Montana's coal production has shown very little variation during the 
last nine years, indicating thut there has been during that time very 
little, if any, industrial progress. The maximum output was reached 
in 1900, when the production amounted to 1,661,775 short tons. The 
smallest production in the last nine years was in 1901, when it fell off 
to 1,396,081 short tons. The tonnage mined in 1903 was somewhat 
less than the average since 1894, and there were only two years since 
that time (1898 and 1901) when the output was less than in 1903. 
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Compared with'1902, the production of 1903 shows a loss of 72,013 
short tons, or 4.6 per cent. The State participated, however, in the 
general advance in price, and the value of the product in 1903 was 
only $2,601 less than that of the preceding ycar. The average price 
per ton advanced from $1.57 in 1902 to $1.64 in 1903. This is the 
highest figure reached since 1897. 

There were employed in the coal mines of the State during 1903 a 
total of 2,155 men, an increase of 217 over 1902. The average work- 
ing time, however, shows a decrease of 16 days. The yearly produc- 
tion for each man employed in 1903 was 691 short tons as against 805 
tons in 1902 and 647 tons in 1901. The average daily production in 
1903 was less than in either of the two previous years, the figures 
being respectively 2.8 tons in 1901, 2.98 tons in 1902, and 2.72 tons 
in 1903. 

The statistics of production for the last two years, by counties, are 


as follows: 
Coal production of Montana in 1902, by counties. 


Sold to 
local ¡Used at Aver. | AVer- 
Loaded | trade | mines Made "bo age ¡Average 
Count nt mines] and for into Total Total Deo num- [number 
y. for ship- jused by| steam cole quantity.| value. P er | ber of | of em- 
ment. | em- | and | “oXe- ' 55 days |ployees. 
ploy- | heat. * | active. 
ees, 
Short Short | Short | Short Short 
tons. tons. tona. tons. tona. 
Carbon ............... 576,472 | 9,270 | 19,212 |........ 604, 954 | $791, 222 | 81.31 297 13 
Cascade .............. 697,883 | 14,050 | 14,398 | 35,241 | 761,572 |1,274,169 | 1.67 248 923 
Choteau .............. 260 | 10,512 1.55 eee 10, 772 27,061 | 2.51 136 27 
Fergus .......-. sews 600 | 4,600 l........]........ 5, 200 16,900 | 3.25 127 26 
PAIRE oe ye XSNESN 23,660 ; 1,470 | 3,770 | 60, 740 89, 640 189,080 | 2.11 267 221 
Other countiesa...... 86, 225 817 | 1,643 |........ 88,685 | 145,012 | 1.64 Hl 168 
Total ........... 1,385, 100 | 40,719 | 39,023 | 95, 981 11,560,823 |2, 413, 447 | 1.57 270 1, 938 
| 
a Deerlodge, Gallatin, Granite, Meagher. 
Coal production of Montana in 1903, by counties. 
Sold to 
local ¡Used at Aver. | AVer- 
Loaded | trade | mines | ara, ate age |Average 
Count at mines} and for nto Total Total an e | Dum- | number 
y. for ship- jused by, steam coke quantity. value. P er berof | of em- 
ment. | em- | and ton, | days | ployees. 
ploy- | heat. * | active. 
ees. 
Short Short | Short | Short Short 
tons tons tona. tona tona 
Carbon ....5 eo uot 559,305 | 10,431 | 20,261 |........ 589, 997 | $797,525 | $1.35 303 697 
Cascade .............. 666, 272 | 16,491 | 32, 496 ¡| 17,802 | 733,064 |1, 222,613 | 1.67 251 887 
Choteau.............. 2,625 | 7,200 10 TONS 9, 875 24,000 | 2.43 226 26 
Fergus ............... 1,000 | 8,7394 1........] ees 9,734 38,553 | 3.96 215 31 
PAIK A cee 14,120 | 4,610 ' 5,150 | 62,134 86,044 | 258,132 | 3.00 250 240 
Other counties a...... 44,000 | 2,655 | 56,471 | 7,220 59, 346 98,473 | 1.66 146 274 
Small mines..........|.......... (218 MERO A 750 1:550 res PA | vue cays 
Total .........-- 1,287,322 | 60,904 | 63, 428 | 87,156 |1, 488, 810 |2, 440,846 | 1.64 254 2, 155 


a Deerlodge and Gallatin. 
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It will be seen from the following table that the-decrease in pro- 
duction was distributed pretty generally over the State, there being 
but one county in six which did not sustain a loss. The greatest per- 
centage of loss was in Gallatin County, where the product fell off 
almost exactly one-third. 


Production of coal in Montana, 1899-1908, by counties, 


[Short tons. ] 


County. 1899. 1900. 1901. 1902. jo. | NER eee 
Carbon .............. 337,525 393, 877 498, 560 604, 954 589,997 |.......... 14, 957 
Cascade ............. 965,378 | 1,123,395 789, 407 761,572 733,064 |.......... 28, 508 
Choteau ............. 6, 885 5,757 5, 050 10, 772 9,875 ca 897 
Fergus .............. 900 900 500 5, 200 9, 734 4,953 l.......... 
Gallatin ............. 56,671 91,671 24, 583 85, 000 08,690 |... Lern 29, 304 
Park 22 resis cada 128, 850 86, 025 77, 081 89, 640 86, 0-14 | A 3, 596 
Other counties ...... 242 I30- aos 685 a 1, 400 TIS b AA 

Total.......... 1,496,451 | 1,661,775 , 1,396,081 | 1,560,823 | 1,488,810 |.......... b 72, 018 
| 
a Includes production of small mines. b Net decrease. 


The distribution of the product for consumption, the value, and the 
statistics of labor employed in the coal mines of Montana since 1889 
are shown in the following table: 


Distribution of the coal product of Montana, 1889-1903. 


Sold to | AS Aver- | Aver. 
Year. Loa oa aI rade aña mines for Mie Total Total | ive num- Sabes 
shipment. pl urr coke, | quantity. | value. — ^y, T ! | of em- 
ployees. ton. | active, | Ployeea, 
Short Short Short Short Short 
tons. tons. tons. tons. tons. 

1889....... 314, 372 12, 917 5, 436 30, 576 363, 301 $880, 773 | 82.42 |........].......-. 
1890....... 466, 016 23, 427 4,034 24, 000 817,477 , 1,252,492 | 2.42 ......... 1,251 
1891....... 501, 503 5,395 6, 438 28,525 541,861 | 1,228,630 | 2.27 |........ 1,119 
1892.7... 521,921 4, 866 1,849 36, 412 564,648 | 1,330,817 | 2.36 258 1,158 
1893....... 789, 516 27,063 17,960 57,770 892,309 | 1,772,116 | 1.99 242 1, 401 
1894. ...... 861,171 | 12900 | 17,324 | 36,000 | 927,395 | 1,887,390 | 2.04| 192] 1,782 
1895....... 1,404,862 | 19,168 | 20,463 | 59,700 | 1,501,108 | 2,850,906 | 1.89 | 23| 2,184 
1896....... 1, 314, 873 27,476 17,676 | 183,420 | 1,543,445 | 2,279,672 | 1.47 234 2,385 
1897....... 1, 434, 858 29, 707 18,410 | 164,907 | 1,647,882 | 2,897,408 | 1.76 292 2,337 
1898....... 1, 261, 814 29, 493 19,356 | 169,110 | 1,479,803 | 2,324,207 | 1.57 216 2, 359 
1899....... 1,294, 614 29, 686 84,249 | 187,902 | 1,496,451 | 2,347,757 | 1.57 238 2,378 
1900.. .... 1, 445, 456 26, 814 55,851 | 133,651 | 1,661,775 | 2,713,707 | 1.63 252 2, 376 
1901....... 1,210,665 | 40,842 | 41,624 | 102,950 | 1,396,081 | 2,009,816 | 1.44 | 231] 2,158 
1902....... 1, 385, 100 40,719 39, 023 95,981 | 1,560,823 | 2,443,447 | 1.57 270 1, 938 


1903....... 1, 287, 322 50, 904 63, 428 87,156 | 1,488,810 | 2,440,846 | 1.64 254 2, 155 
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The earliest record of coal production in Montana is contained in 
the census report for 1880, in which year the output was given at 224 
tons. The second volume of Mineral Resources shows that in 1883 
the output of the State amounted to 19,795 short tons. In the twenty- 
one years of coal mining since 1883, inclusive, the production has been 
as follows: 

Coal production of Montana, 1883-1903. 


[Short tons.) 


| 
Year. Quantity. | Year. Quantity. 


ID EN AE ETA E 19:705 1| 1894. 5 etri a a eni 927, 395 
rs 80,376 || 1895. ......2..ccceceecececccecceccecece 1, 504, 193 
eee T n 86,440 || 1896..........0..2cccceeecceeecceceeees 1, 543, 445 
aliado A to cada 1, 647, 882 
a taa cas 10,202 || 1898..... cessere 1, 479, 803 
A A a HERO 41,467 | 1800..........ccecceccccccceececcceceee 1, 496, 451 
1 PEREN eee nS ee ne URBC TTC 1,661, 775 
TRE ERN HR O £e erbe tes con cree cr End ees 1, 396, 081 
E EI REM EUR B41, 861 || 1000 Seca catre relisd 1, 560, 823 
DSO scp hci tes Me een Qu tee A A A O 1, 488, 810 
a a WC at AE Ore 892, 309 


NEW MEXICO. 


Total production in 1903, 1,541,781 short tons; spot value, $2,105,785. 

Following two years of decreasing production, the coal mining 
industry in New Mexico took a decided spurt in 1903, and while the 
records show that the number of men employed were even less than 
in 1902, there was a marked increase in the average amount of work- 
ing time and a gain in the total output of 493,018 short tens, or 47 per 
cent. ‘The gain in value was somewhat less in proportion, owing to a 
decline in the average price from $1.43 in 1902 to $1.37 in 1903. The 
increase in value was substantial, however, amounting to $605,555, or 
40 per cent. Part of the increase in New Mexico's production would 
probably have gone to Colorado had the industry in the latter State 
been free from labor disturbances. 

The most striking feature connected with the coal-mining industry 
in New Mexico during the last three years has been the increased daily 
and yearly production per man employed. In 1901, 2,478 men were 
employed for an average of 224 days in the production of 1,086,546 
short tons of coal, being equivalent to 438 tons per man for the year, 
and of 1.96 tons per man per day. In 1902, 1,849 men worked an 
average of 217 days and produced 1,048,763 short tons, or at the rate 
of 567 tons per man for the year, and of 2.61 tons per man per day. 
In 1903, 1,789 men (60 less than in 1902) produced 1,541,781 short tons 
and worked an average of 260 days, the rate of production being 862 
tons per man per year, and 3.31 tons per man per day of nine hours. 
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The statistics of production in 1902 and 1903, by counties, aré as 
follows: 


Coal production of New Mexico in 1902, by counties. 
‘Sold to! 
local Used at Aver- 


: Aver- 1 
Londed | trade | mines | uge-! Average 
at mines; and for Made Total Total “EC | num- , number 


County. for ship- | used | steam bs quantity.| value. pus ber of | of em- 
ment. |by em-| and : ion days | ployees. 
ploy- | heat ` jactive. 
ees 
Short Short | Short | Short Short 
tons. tons. tona. tons. tons. 
Colf aos 304, 221 | 10, 902 8,731 | 22,519 316,373 | $392,244 $1.13 25 , 665 
McKinley .............. 418, 981 3, 515 97612 A 432, 108 593,361 | 1.37 152 747 
Rio Arriba ............. 47,000 |........ | 600 |........ 47, 600 69,000 | 1.45 244 52 
San Juan ............... 100 | 1,600 j........]........ 1, 700 2,175 | 1.28 |. 119! 8 
Santa Fe ............... 81, 636 422! 8,837 |........ 90,895 | 179,944 | 1.98 281 152 
Other countiesa........ 121,562 3, 075 5, 100 50 130, 087 263,506 | 2.03 278 225 
Total os 973,500 | 19,514 | 33,180 | 22,569 |1, 045, 763 1,500, 230 1 43 217 | 1,849 
| 
a Lincoln, San Miguel, and Socorro. 
Coal production of New Mexico in 1908, by counties. 
i l j | | 
Sold to 
local ¡Used at iver Aver- 
Loaded | trade | mines Made rou age [Average 
Cains nt mines| and for ite Total Total dn num- | number 
y. forship- | used | steam toke quantity.! value. P er berof| of em- 
ment. |byem-| and ` A s days | ployees. 
ploy- | heat | active. 
ees. 
Short Short Short | Short Short 
Cons. tons. tonx, tons. tona. | 
COMA 630,709 | 15,079 | 15,285 | 62,713 | 723,786 | $874,837 $1.21 ! 281 664 
McKinley .............. 553,673 | 4,069 | 11,020 l........ 569, 362 | 789, 003 | 1.39 | 241 757 
Santa Fe ............... 65, 864 364 9,307 |........ 75, 535 138, 290 | 1.83 289 126 
Other countiesa........ 163, 937 ds 422 | 4,664 '........ | 173, 023 | 303, 555 | 1.75 | 245 242 
Small minesc.zsde la. IA i EEA 75 100 |...... O MA 
Total 2:2. i 1,414,183. 414, al 24, 509 i 40,276 | 62, "a 1,541,781 2,105,785 | 1.37 | 2 1,789 


a Lincoln, Rio Arriba, Sandoval, San Juan, and Socorro. 


As shown in the following table, the increased production in 1903 
was almost entirely confined to the two counties in which there has 
been the greatest amount of development—Colfax and McKinley (for- 
merly Bernalillo). The losses in the other three counties were not, 
however, of much importance. 
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Coal production of New Mexico, 1899-1908, by counties. 


[Short tons.) 


County. 1899. 1900. 1901. 1902. 19085, a aa i 
McKinley .........-. 493,310 | — 450,646 | — 516,533 | 432,108 | — 569,362 | 137,254 |.......... 
Colfax......... sese 368,978 | — 389,480 | 249,296 | — 346,373 | — 723,786 | 377,413 |.......... 
Lincoln ............- 12,737 | 150,442 | — 156,621 99, 000 97,229 |.......... 1,771 
Rio Arriba. .........- 82, 000 45, 800 38, 942 47,600 85,500 |.......... 12, 100 
Sante Fe............. 137,534 | 262,781 | 106,454 90, 895 75,535 |.......... 15, 360 
Other counties ...... 6,760 11,200 18,700 82,787 40,369 | 7,582 |.......... 

Total .......... 1,050,714 | 1,299,299 | 1,086,546 | 1,048,763 | 1,541,781 |a493,018 |.......... 


a Net increase. 


The distribution of the product for consumption, the value, and the 
statistics of labor employed in the coal mines of New Mexico since 
1889 are shown in the following table: 


Distribution of the coal product of New Mexico, 1889-1908. 


| Sold to Aver. | AVer- 
Loaded local Used at Made ave age ¡Average 
Year at mines trade and mines for into Total Total ce | DUM- number 
i for ship- | used by | steam coke quantity. value. P Se ber of | of em- 
ment. em-` and heat. En, | days |ployees. 
ployees. active. 
Short Short Short Short Short 
(ona. tona. tons. tons. tons. 
1889..... o 466, 127 8, 953 6,383 | 6,000 487, 463 $870,468 | 81.79 |........]........- 
1890......... 358, 332 11, 360 6,085 |........ 375,777 504,390 | 1.34 192 827 
1891......... 448, 612 ' 3, 471 6,245 | 4,000 | 462,328 779,018 | 1,68 265 806 
1892......... 645, 557 8, 776 6,997 |........ 661,330 | 1,074,601 | 1.62 223 1, 083 
1893......... 636, 002 5, 618 8,776 | 14, 698 665, 094 979,044 | 1.47 229 1,011 
189% ......... 561, 523 8, 266 14,365 | 13, 042 597, 196 935,857 | 1.57 182 985 
ici | 695, 634 13, 045 11, 292 683 720,654 | 1,072,520 | 1.49 190 1, 383 
1896......... 607,319 6,677 7,446 | 1,184 622, 626 930,381 | 1.49 172 1,559 
1897......... 689, 423 7, 344 19,714 a 716, 981 991, 611 1.38 208 1, 659 
1898......... 949, 903 7, 660 17,601 | 17,124 992,288 | 1,344,750 | 1.35 242 1,873 
1899......... 1, 021,801 14, 128 14,785 |........ 1,050,714 | 1,461,865 | 1.39 257 1,760 
1900......... 1,198, 289 15,574 58,103 | 27,333 | 1,299,299 | 1,776,170 | 1.37 261 2, 037 
1901......... 1,023,010 15, 624 33,617 | 14,295 | 1,086,546 | 1,516,652 | 1.42 224 2,478 
1902 A 973, 500 19, 514 33,180 ; 22,569 | 1,048,763 | 1,500,230 | 1.43 217 1, 849 
1903......... | 1, 414, 183 | 24, 609 40,276 | 62,713 | 1,541,781 | 2,105,785 | 1.37 260 1,789 
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Since 1882, the first year of which there is any record available, the 
coal production of New Mexico has been as follows: 
Coal production of New Mexico, 1882-1908. 


[Short tons.] 


Year Quantity. Year. A | Quantity. 
JUSTE SEES eee ese Pa 157.0921 A O EAA EAR E | 665, 094 
oo PERMET A ncs nae DEED quss 597, 196 
por act E 200-557 || ANOD. ondaa ésas 720, 654 
[o CTI EK EN 306.209 || 3896 35 cs coe las ' 622, 626 
no et EE OA 271,285 A sn da 716, 981 
A A sana anatase 508,034 A aout | 992, 288 
EA Ree ge oe er 626.0565: I BOO io Sooo esee ae ce EL EE | 1,000,714 
TORO DNI A RARE 486, 943 | A ease esc N | 1, 299, 299 
1600 NRBEM valence eee se 305: 262 OU rae eis A | 1,086,546 
PSST oor ee tent Peace 462, 328 IN | 1, 048, 763 
LS do TH GIRO | 1 90S ecc decis ced Uma ios 1,541,781 


NORTH CAROLINA. 


Total production in 1903, 17,309 short tons; spot value, $25,300. 

As the operations of the Richmond basin have been practically 
abandoned, the production in North Carolina represents the entire 
output of Tertiary coal in the United States. The Cumnock mines in 
the Deep River basin, Chatham County, furnish the total product. 
They were opened in 1889. Since that time the statistics of produc- 
tion have been as follows: i 


Distribution of the coal product of North Carolina, 1891-1908. 


a] 


to | Aver.| AVer- 
Loaded local Used at aire age | Average 
Year at mines |trade andimines for} Total Total het num- | uumber 
for ship- | used by | steam |quantity.¡ value. D ber of | of em- 
ment. em- land heat. Per | days | ployees 
ployees. active. 

Short Short Short Short 

tons. tons. tons. tons. 
IBUIL. lione seva Ead 18, 780 600 975 20,355 | $39,635 | $1. 93 254 80 
jos C EN 6,610 [ooi oce A 6,679 9,599 | 1.44 160 90 
jo — — — Gone 15,000 |... oos 2, 000 17, 000 25,500 | 1.50 80 70 
ros EE 13, 500 1,000 2, 400 16, 900 29,675 | 1.76 145 95 
Dok A A pqEP Ee. 23, 400 600 900 24, 900 41,350 | 1.66 226 61 
AA o Sek RE E EMI 5, 356 295 2,162 7,813 11,720 | 1.50 220 18 
180722. 52 oy VoM eR Set 21:280 AA ees d 21,280 27,000 | 1.34 215 51 
o O ve vas RESET 9, 852 304 1,339 11, 495 14,368 | 1.25 AA PP 
po. BP NES 24, 126 486 2, 284 26, 896 34,965 | 1.80 210 70 
IDO S p evel ees edens 14, 757 492 2, 485 17, 734 23,447 | 1.32 151 84 
190]. 2.00 299 ebDETEYS 10,000 |.......... 2, 000 12, 000 15,000 | 1.25 300 25 
1902. ob puce HUE AS Sc 20, 400 100 2, 500 28, 000 84,500 | 1.50 285 40 
1908... ses duuzéidaceciset 14, 429 87 2, 793 17, 309 25,300 | 1.47 264 49 
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Coal production of North Carolina, 1889-1908. 


[Short tons.] 


= — — — ——— ———L———————— — > 


Year. | Quantity. Y ear. Quantity. 
ISA NM 192 | A IA 21, 280 
NN dla dada A A xeeow aes a epi 11, 195 
a! | AE cT RECEN 20, 355 | A Sox 26, 896 
po m "D —Á——À 6, 679 | A N E dora ES | 17,734 
o O ee eee EE ae oe 17,000 || 1901... oh rd | 12, 000 
SOG ee hn A ie Steet et EA on See one ohn 23, 000 
E Ee a ICI 24,900 | 1903........ S IÓ 17, 309 
A O A ks 7,813 | ` 


NORTH DAKOTA. 


Total production in 1903, 275,645 short tons; spot value, $418,005. 

Coal production in North Dakota has eincreased steadily since 1897, 
accompanied by an uninterrupted advance in price, so that while the 
output in 1903 was about three and one-half times that of 1897, the 
value was more than five times as great. Compared with 1902 the 
production in 1903 shows an increase of 52,134 short tons, or 23 per 
cent, in quantity, and of $92,038, or 28.2 per cent, in value. 

The entire product of North Dakota is lignite, which must depend 
upon a comparatively local market, as it does not stand transportation 
well, and can not compete with bituminous coals except when the price 
of the latter is quite high. The remoteness of North Dakota from the 
bituminous regions, however, encourages the use of the domestic 
lignites, of which there are extensive arcas in the State. 

The statistics of production, by counties, during the last two years 
have been as follows: 


Coal production of North Dakota in 1902, by counties. 


Sold to 


Aver- 
Loaded local Used at LU age | Average 
Count at mines trade and mines for) Total Total TU num- | number 
ey for ship-| used steam ¡quantity.| value. I sae ber of | of em- 
ment. by em- jand heat. tA days | ployees. 
ployees. . * jactive, 
Short Short Short Short 
tons. tons. tons. tons. 
Morton AA 13,542 1,575 200 18,317 | $23,078 | 81.26 181 43 
Stark A EN 29, 700 5,300. lirica cuta 35, 000 38,025 | 1.09 223 37 
WFO limul pe 68, 117 22,519 2,850 93,786 | 171,122 | 1.82 193 233 
Other countiesa .......... 70, 343 3, 245 5, 820 79, 408 93,742 | 1.18 277 89 
TOU! o. cardos asas 182, 002 35, 639 8,870 | 226,511 | 325,967 | 1.44 213 402 


a Burleigh, Emmons, and McLean. 
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Coal production of North Dakota in 1908, by counties. 


Total 
value. 


Average 
number 
of em- 
ployees. 


—— un | — ——— | ————| —— — |.— |——— | ———— | —— 


Sold to 
Loaded local Used at ; 
: ; at mines ‘trade and mines for Tota 
County. for ship-| used steam = | quantity. 
ment. by em- ¡and heat. 
ployees. 
Short Short Short Short 
tons. tons. tona. tona. 
Burleigh and MeLean. ee 100, 465 6, 310 1,985 | 108,760 
Morton i2 ds Rx |. . 10,500 3,000 122.2 esi 13, 500 
Stark ..........eeeeeeeeees ! 89, 864 6, 700 200 | 46,764 
WBIÓd. A A 57,782 38,573 1,726 98, 081 
Williams ..........- mr 6, 060 2,725 150 8, 935 
Small mines....... VR NERONI 2.005 A 2, 605 
Total asentar 214,671 59, 913 4,061 | 278, 645 


$126, 962 
14, 335 
65, 190 

199, 964 
17,710 


; Aver- 
rice | RUM- 
p er | ber of 
iu days 
active. 

$1.17 274 
1. 06 198 
1.18 224 
2. 04 189 
]. 98 78 
1. 50 198 


—— 


The distribution of the product for consumption, the value, and the 
statistics of labor employed sihce 1889, and the total production since 
1884 are shown in the following table: 


Distribution of the coal product of North Dakota, 1859-1908. 


Loaded 
Year. for ship- 
ment. 
Short 
tona. 
1889 —— — Ga 18, 610 
LO cai eters Seas Rae iler epe eR 
po — ——  ——— 
3 p.t aa 38, 000 
jh. A ridas 47, 968 
jo e — — HR 37,311 
no: — E 35, 380 
po ———— hia 71, 447 
INO ossis eee Rene 65, 032 
TAS Pee C ARS 71, 223 
W899 A pA 77,731 
Ts c 106, 584 
1901.2. 52 20 e 134, 664 
1909 cc uu O EA 182, 002 
A ebele tite eet 214, 671 


at mines [trade and|mines for 


Sold to 
local Used at 


Total 


Total 
value. 


Avernge 
number 
of em- 
ployees. 


—— —-|—— | —[ — ef eee 


used steam  |quantity. 
by em- jand heat. 
ployees. 
Short Short Short 
tona. tona. tons. 
10,297 | cesar sees 28, 907 
30. 000 |.........-. 30, 000 
30,000 |.........- 30, 000 
254129 las 40,725 
1,612 50 49, 630 
4, 480 224 42,015 
E W Gl A 38, 997 
6,183 420 78, 050 
10, 458 1, 756 77, 246 
11, 526 1, 147 R3, 895 
20, 788 290 98, $09 
21,729 1,570 | 129,883 
26,775 5,162 | 166,601 
35, 639 8,870 | 226,511 
59, 913 4,061 | 278,645 


$11, 431 
42, 000 
42, 000 
39, 250 
56, 250 
47, 049 
41, 646 
84, 908 
83, 803 
93, 591 

117, 500 

158, 348 

214, 161 

325, 967 

418, 005 


ANTE Aver- 
nge | num- 
GE. ber of 
ton days 
active. 
$1. 43 
1.40 
1. 40 : 

. 96 | 216 
1.13 193 
1.12 156 
1.07 143 
1.09 166 
1. 08 168 
1.12 187 
1.19 154 
1. 22 142 
1.29 198 
1. 44 213 
1.50 198 


r..o.<.o. ones [| oc ..o. .n.o.e.e.o 
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Coal production of North Dakota, 1884-1908. 


[Short tons.] 
Year. Quantity. | Year. Quantity. 
ISH C PME M M NNI 95,000 || 1894.5... 2221 a e ore bcRR Qr ERR ERR 42, 015 
hog EI 25,000 | J895 m 38, 997 
USO Sd a A A ANNE 20 950 lO id aia 78, 050 
A A ves 21,470- IRI oes id 77,246 
TORS O A heed FEE 94-0001) AS to 83 895 
E T 28: 90711 1800. ts da 98, 809 
1800 S 30,000 11 1900s a tds 129, 883 
A A A TU ES 30; DOT La 166, 601 
A An eU rIUNE CV EPI esed 40725 AO a EAS EOOE NUES edu rix 226, 511 
O A ES aed auc aes 49630 7. 1908 cu oed ate A X IDEE 278, 645 
OHIO. 


Total production in 1903, 24,838,103 short tons; spot value, 
31,932,397. 

Since West Virginia took precedence of Ohio as a coal-producing 
State in 1896 the latter State has held fourth place in the quantit y of coal 
produced, and until 1903 was third in rank in the value of the product. 
In 1903, however, the West Virginia product exceeded in value, as in 
quantity, the product of Ohio, and the latter State now holds fourth 
position both in quantity and value of her coal production. The 
supremacy thus gained by West Virginia will probably be maintained. 

Compared with 1902 the production of coal in Ohio in 1903 shows 
an increase of 1,318,209 short tons, or 5.6 per cent, in quantity, and 
$4,978,538, or 18.5 per cent, in value. The production in the State 
has increased annually since 1897, when the output amounted to 
12,196,942 short tons, showing that the production of 1903 was some- 
thing over double that of 1897. The value of the product in 1903 
was nearly 3.4 times that of 1897, while the average price per ton 
shows a gain of 14 cents, or 12.2 per cent, over 1902, and 51 cents, or 
65 per cent, over 1897. . 

The returns for 1903 show that of the total product in that year 
14,007,326 short tons, or 56.39 per cent, was machine mined, as com- 
pared with 12,094,641 short tons, or 51.42 per cent, in 1902. The 
number of mining machines in use in the State in 1903 was 724, as com- 
pared with 559 in 1902 and 376 in 1901. In the last named year the 
percentage of the machine-mined product of the total output was 47.3. 
Notwithstanding the increase in the use of mining machines, the total 
production per man shows a decided decrease in 1903 as compared with 
1902, and in the latter year as compared with 1901, although there is 
a slight increase in the average production per man per day in 1903 as 
compared with the preceding year. In 1901 there were 32,111 men 
employed in the production of 20,943,807 short tons, or an avcrage of 
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652 tons per man for the year. The average time per man made hy 
the mine workers in 1901 was 198 days, showing an average daily pro- 
duction per man of 3.29 tons. In 1902 38,965 men were engaged in 
the production of 23,519,894 tons, or an average of 604 tons each for 
the year. As the average working time was.200 days, this made an 
average tonnage per man per day of 3.02 tons. In 1903 there were 
employed 41,936 men in the production of 24,838,103 tons, indicating 
an average of 592 tons per man for the year, and as the average 
working time last year was 194 days, the average tonnage per man 
per day was 3.05. Part of the decreased production per man was 
possibly due to a shorter number of hours for the day’s work. In 
1903 the men worked an average of cight hours per day, but no official 
statistics of this character were obtained for earlier years, and no exact 
comparisons can be made. 

There was one county in Ohio, Athens, whose product in 1903 
exceeded 3,000,000 tons. Four others, Belmont, Guernsey, Hocking, 
and Perry, each produced over 2,500,000 tons, and two, Jackson and 
Jefferson, produced within 100,000 tons of the latter quantity. There 
was only one other, Tuscarawas, whose production exceeded 1,000,000 
tons. Of these eight leading counties, three, viz, Athens, Hocking, and 
Perry, comprise what is known as the Hocking Valley region. In this 
region are located some of the most important manufacturing interests 
of the State. These three counties in 1903 produced 8,662,650 short 
tons, or nearly 35 per cent of the State's total. The region has pro- 
duced between 35 and 40 per cent of the tota? product of the State 
regularly in recent years. 

Details of production by counties in 1902 and 1903, with the distri- 
bution of the product for consumption, are shown in the following 
tables: 
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Coal production of Ohio in 1902, by counties. 


a de aan Made | Total ótal pn a A 
County. lär and for into quan- value, | PI** | per of | ber of 
ship- ad : cnm coke. tity. pet days &m- 
ment ployces. | heat. * | active. | ployees 
Short Short Short | Short Short 
tons tons tons. tons tons 
Athens ...........-. 3,281,410 13,146| 22,241! 2,800. 3,319,597 $3, 635, 762 $1.09 — 154 — 6,069 
Belmont............ 1,763,658! 219,302! 14,996 ........ 1,997,956, 2,069,488 1.04 1901 3,395 
Carroll ............. ' 190,969 830,996. 3,414........ 225,379) 288,956 1.28 232 452 
Columbiana ........ 724,765| — 48,102 20,99L........ 793,858] 885,656 1.12 23] 1,171 
Coshocton.......... 388,289 48,995 500........ 437,744. 536,196 1.22 — 995 792 
Gallia A ^ — 16,902 4,508......... | ——Q 21,47 24,650 1. 15 224 72 
Guernsey ........... 2, 615, 805 9,802; 30,003 ........ 2,655, 610) 2,440,906 — .92 229 2,795 
Harrison ........... | 855,192 — 4,500 1,800........ | 361,492| 315.756 — 87 251 337 
Hocking........... 2,584,424| 19,312! 37,405 ........ 2,641,141, 2,893,974 1.10 — 184 3,444 
Holmes............. 600  14,185........ | MCN 14,785] — 21,482 1.45 127 72 
Jackson ...........- 2,344,492 — 37,237| 30,780 ........ 2,412,509 3,432,741 1.42 232 4,425 
Jefferson ........... 1,694,538| 101,533 15,776 934 1,812,801 1,905,820 1.05 237; 2,985 
Lawrence .......... 165,060, — 18,309........ sess 183, 309 240,857 1.31, 179 650 
Mahoning.......... 72,415] 52,234) 3,098|........ 127,747, 178,517, 1.40] 21 305 
Medina............. 76,399 — 9,333] 4,986|........ 90,718, 161,729  1.78| 233 22 
Meigs..............- 263,402| 63,506| 12,731]........ 339,639, 390,713) 1.15| 208 659 
Morgan............. o MAC A AN 86,821] 127,135 1.46] 134 187 
Muskingum ........ 190,542. — 94,871... sees 225,413| 262,621 1.12| 174 422 
Perry ...........-..- 2,664,968 — 68,470| 10,559|........ 2,743,997 2,913,599! 1.06] — 172| 4,805 
Stark ...........-s- 998, 599) — 68,620 13,210|........ 1,080,429 1,946,667 1.80) 232| 2,386 
Summit ............ 51,400 12,332 3,710|........ 67,442 107,417] 1.59 214 158 
Trumbull........... 6,100 5,49) 440l........ 12,080 27,335 2.27| 174 46 
Tuscarawas ........ 1,421,827| 144,660| 12,073 50| 1,578,610! 1,654,120) 1.05 222 2,220 
Vinton ............. 90, 751 1, 124 566. ....... 92, 441: 116, 614, 1.26 172 270 
Wayne ............. 74,824 — 2,006| 1,510Í........ 78,390 110,153 1.79 — 124 222 
Othercountiesa....| 108,192 8,469| 1,805'........ 118,466 — 244,925 — 2.07 — 167 404 
Total ......... 22, 232, 404) 1,041,112 TEY 3,764 23,519,894 26,953,789 1.18) 200, 39, 965 
| 


a Noble, Portage, Scioto, and Washington. 


Ye- 


County. 


Pron... .on.o» 


Coshocton 
Gallia 


Harrison 


"22 


Mahoning.......... 
Medina............. 
Meigs............... 


Summit 
Trumbull 


Wayne 
Other countiesa.... 


""-2::-:9»4 
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Coal production of Ohio in 1903, by counties. 


Loaded local 
ntmines| trade 
for ship- |and used 

ment. by em- 
ployees. 

Short Short 

(ons. tons. 
3, 351, 800 36, 131 
2, 491, Él 212, 758 
220, 046 24,392 
827,218 60, 557 
401,332 52,068 
32, 580: 16, 368 
2,723, 906 11, 479 
253, 361 4, 524 
2, 406, 146 71,550 
23, 300 17, 985 
2, 296, 597 76, 739 
2, 261,344] 178,355 
192, 184 21,410 
77, 600 43, 338 
109, 665 19, 679 
252, aoe 60, 130 
187, 523, 93, 521 
2, 638, 392, 54, 508 
100, 297 6, 397 
711,515) 148,298 
30, 658 8,020 
4, 959 4, 968 
1,141,274| 125,684 
187,951 1,180 
66, 761 1,519 
103, 056 2, 400 
13, 536 


Small mines........].......... 


.a.e.nco.... 


Sold to ‘Used at 


mines 
for 


———— | ———— |— ff Om A | —————— 


Short 
tons. 


Short 
tons. 


"a c.t t 


e^. 


"c" -o-.|* ees enee 


8, 100 


51, 052 
8, 410 
725 

12, 678 


Total Total 
quantity.| value. 

Short 

tons, 


3, 424, 958/84, 199, 958 
2, 725, 849| 3, 110, 714 


— |——— M 1————|—————— d|———— A _ A 


375, 742 


TONAN. 254,440| 354,707 
AER, 907,325| 1, 167, 664 
mo 451,008| 625,132 
48,948| — 58,230 

dada 2, 776, 829) 2, 962, 497 
lat 259,047| 369, 181 
essen 2, 506, 410! 3, 177, 892 
re 41,338) 57,416 
cas 2, 411, 143] 3, 844, 529 
1,075| 2, 479, 211| 2, 864, 728 
ree 228,251] 355, 405 
qe 123, 206| 178,954 
Tee: 132, $23} 209,691 
ies 816,888| 398,349 
THEO 281,649. 330,953 
er 2,731, 282) 3,293, 805 
a 109,794] 237,644 
ral 910, 865| 1, 923, 025 
TR 42,118| 69,108 
atras 10,652] 27,762 
E 1, 279, 636| 1,532, 023 
its 192,069] 281,209 
dica 69,870| 130, 648 
105, 956| 154,580 

18,636] 16,523 

1, 075'24, 838, 103/31, 932, 827 


| 


a Morgan, Scioto, and Washington. 


Aver- y Aver- 
5 c nu dumber 
per E of em- 
ton active. | ployees. 
$1.23 163 9, 485 
1. 14 197, 8, 924 
1.39 2:0 489 
1.29 230 1, 470 
1.38 222 984 
1.19 162 188 
1.07 213 $8, 322 
1.43 246 817 
1.27 193 8,177 
1.39 197 115 
1.59 243 4,331 
1.16 A 4, 293 
1.56 204 654 
1.45 224 287 
1.58 227 261 
1.26 185 760 
1.18 139 747 
1.21 150 4, 952 
2.16 190. 325 
2.11 180 2,218 
1.64 206 98 
2.61 219 35 
1.20 182 2, 630 
1. 46 175 531 
1. 87 162 223 
1. 46 183 170 
1.29 194; 41,936 
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The production by counties during the last three years, with the 
increases and decreases in 1903 as compared with 1902, is shown in 
the following tables: 


Cual production of Ohio, 1899-1908, by counties. 


[Short tons.] 


County. 1899, 1900. 1901. 1902. 1903. a Decrease, 
Athens ............ 1,786,041 | 2,283,520 | 2,968,720 | 3,319,597 | 3,424,958 105,361 .......... 
Belmont........... 1,242,383 | 1,345,284 | 1,506,858 | 1,997,956 | 2,725, 819 721,893 |.......... 
Carroll ............ 227,191 | — 167,521 180, 773 225, 379 254, 440 29,061 |.......... 
Columbiana....... 885, 179 692, 201 734, 680 793, 858 907, 325 113,467 PA 
Coshocton ......... 392,373 ! 353,314 413, 579 437, 784 454, 008 16,924 4. o5 ke 
Gallia a...an. 13, 536 15, 620 14, 526 21,470 45, 948 AS tds 
Guernsey .......... 1,562,986 : 1,852,327 | 2,287,870 | 2,655,610 | 2,776,829 121,219 a i 2p wis 
Harrison........... | 1,390 | 6,342 79, 692 361, 492 259, 047 A 102, 445 
Hocking........... | 2,018,565 . 2,518,605 | 2,768,772 | 2,641,141 | 2,506,410 |............ 134, 731 
Holmes............ VOTAR. PME HEROS 14, 785 41,338 26, D53 NAAA 
Jackson .........-. | 2,032,233 | 2,304,892 | 2,175,316 2,412,509 | 2,411,145 [............ 1, 364 
Jefferson........... 924,214 | 1,110,586 | 1,322,805 — 1,812,801 | 2,479,211 666,410 l.......... 
Lawrence.......... 116, 972 95, 425 107, 216 182, 369 228, 251 Ji RO A 
Mahoning ......... 43,906 46,462 109, 349 127, 747 123,206 |............ 4,541 
Medina............ 191,351 129, 913 108, 684 90, 718 132, 828 42,105 .........- 
Meigs............-- 273, 730 242, 275 237,614 339, 639 816, 888 [recentes cese 22,751 
Morgan...........- 24, 905 24, 004 27, 276 86, 821 93, 675 6,854 loco 
Muskingum ....... 142, 645 154, 274 137, 670 225, 413 281, 649 56,236 |.........- 
Perry...........e.- 1,735,487 | 2,364,791 | 2,446,872 | 2,743,997 | 2,731,292 |............ | 12,715 
Portage........-es- 108, 008 101, 240 150,678 100, 266 109, 794 9,528 .........- 
Stark oii eec ceorg. 1,079,228 | 1,116,524 896,996 | 1,080,429 910, 865 |............ ! 169,564 
Summit ........... | 68,702 | — 109,855 | — 106,988 67,442 42,118 |. esee bce 25, 324 
Trumbull.......... 7,675 14, 099 8, 506 12, 030 10,652 ............ 1,378 
Tuscarawas........ ! 979,431 | 1,260,588 — 1,510,462 | 1,578,610 | 1,279,636 |............ 298, 974 
Vinton ............ | 71,839 68, 901 ` 46, 850 92, 441 192, 069 99,628 l.......... 
Washington ....... 8, 322 5, 300 | 3,010 3, 604 3,600 Norris - 4 
Wayne............. 13, 754 16, 357 | 27,540 78, 390 69,870 |............ 8, 520 
aa | a 48, 024 58, 367 64, 675 14,59 | 08,681 L............ 5,915 
Beioto cir 
Small mines....... 500, 000 500, 000 500, 000 (0) 13,536 13:536 asse 

Total ........ 16,500,270 | 18,988,150 | 20,943, 807 | 23,519,894 | 24,838,103 1d 1,318,209 |.......... 


a Includes Geauga County. 

b No production in Noble County. 

c Small mines production included in county distribution. 
d Net increase. 


M R 1903—32 
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Statistics as to the distribution of the coal product for consumption 
have been obtained only since 1859. Since that date the quantity and 
value of the product, the average price per ton each year, and the 
number of men employed are shown in the following table: 


Distribution of the coal product of Ohio, 1889-1903. 


Used at Aver- 
Sold to : Aver- 
har mines : age |Average 
Loaded at ‘local trade, “for Made Total Total age | num: (number 
Year. mines for ¡and used : into VR : price 
: . SS steam : quantity. value. ber of | of em- 
shipment.| by em- and coke. | Per | dav } 
ployees. ton. | Cys. | PlOYCES, 
. heat | active. 

Short Short Shart Short Short 

tonë. | tona. tons. tons. tona. 
1869......... 8,566, 223 ' 1,196,872 | 144,223 69,469 | 9,976,787 | $9,355,400 | 80.94 |........ 19, 343 
1890......... 10,161,887 | 1,164,876 | 113,984 | 23,759 | 11,494,506 | 10,788,171 | .94! 201. 20,576 
189 Ll... 11,393, 209 | 1,281,565 | 110,420 43,486 | 12, 868, 683 | 12, 106, 115 . 94 206 22, 182 

! 

1802, ense 11,995,256 | 1,411,642 117,486 38,513 | 13,562, 927 | 12, 722, 745 . 94 212 22, 576 
AA 11,713, 116 ¡ 1,348,743 167,002 24,785 13, 253, 646 | 12,351, 139 . 92 188 23, 931 
1894......... 10, 636, 402 | 1,101,940 | 126,397 45,117 | 11,909, 556 | 9,841,723 . 83 136 27,105 
1895......... 11,933,656 | 1,227,224 | 152,277 | 42,619 | 13,355,806 | 10,618, 477 .79 176 24, 644 
1896......... 11,494,275 1,181,610 | 172, 722 26,595 i 12, 875, 202 | 10, 253, 461 .79 161 25, 500 
AA 10,725,047 1,259,290 | 192,755 | 19, 850 | 12,196, 942 | 9,535, 409 1 148 26, 410 
1898......... 13,053,427 1,226,181 ' 222,913 | 14, 343 | 14,516,867 | 12, 027, 336 . 83 169 26, 986 
1899......... 14,850,893 1,393,025 , 211,992 ' 14,360 | 16,500, 270 | 14, 361, 903 .87 200 26, 038 
1900......... 17,347,472 1,292,264 | 277,188 71,226 | 18,988, 150 | 19,292,246 | 1.02 215 27, 628 
|: |) 19,303, 851 1,366,378 264, 478 | 9,100 , 20,943,807 | 20,928,158 | 1.00 198 32, 111 
6: 1 A 22, 232, 404 | 1,041,112 242,594 | 3,784 | 23,519,894 | 26,953,789 | 1.15 200 38, 965 
24, 838, 103 | 31,932,327 | 1.29 194 41, 936 


1908... s. 23,093,792 1,307,194 375,742 — 1,075 | 
| $ 


So far as statistics are available, the first production of coal in Ohio 
was made in 1838, when an output of 119,952 tons was reported. The 
census of 1840 reported a production for that year of 140,536 tons. 
From 1838 to the close of 1903 the total production of the State 
amounted, approximately, to 383,000,000 tons, the production for each 
year being shown in the following table. From 1840 to 1863 the pro- 
duction of each year bas been estimated from the best information 
obtainable, official statistics not being avuilable. 
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Annual coal production of Ohio, 1838-1908. 
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| 119, 952 


125, 000 
140, 536 
160, 000 
225, 000 


280, 000 || 


340, 000 
390, 000 
420, 000 
480, 000 
540, 000 
600, 000 
640, 000 
670, 000 
700, 000 
760, 000 
800, 000 
890, 000 
930, 000 
975, 000 


1, 815, 622 
1, 536, 218 
1, 887, 424 
2, 092, 334 
2, 475, 844 
2. 461, 986 
2,527, 285 
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a United States census, fiscal year. 
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8, 229,429 
7, 640, 062 
7, 816, 179 
8, 435, 211 
10, 300, 708 
10, 910, 951 
9, 976, 787 
11, 494, 506 


13, 355, 806 
12, 875, 202 
12, 196, 942 
14, 516, 867 
16, 500, 270 
18, 988, 150 
20, 943, 807 
23, 519, 894 
21, R38, 103 


Total production in 1903, 91,144 short tons; spot value, $221,031. 

Compared with 1902, the production of Oregon in 1903 shows an 
increase of 25,496 short tons, or 38.8 per cent, in quantity, and of 
$60,956, or 38.1 per cent, in value. 
in large part to the reopening of the Deaver Hill mine in Coos County. 
The entire production of the State is lignite, and most of the product 
is shipped to San Francisco by water. 


The increased production is due 
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In the following tables are shown the statistics of the production for 
the last twelve years, and the total output since 1880: 


Distribution of the coal product in Oregon, 1892-1908. 


Sold to 
Loaded local Used at Average | Average 
Year at mines [trade and| mines Total Total number | number 
3 for ship- used  |forsteam!|quantity.| value. of em- | of days 
ment. by em- ¡and heut. plovees, worked, 
ployees. 
Short Short Short Short ° 
tons. tonë. tons. tons. 
TROD E A 31,760 2, 353 548 34,661 | $148, 546 90 120 
jf. de ETE 37, 835 3, 694 254 41,683 | 164,500 110 192 
1894... o ec E av ceo E RS 45, 068 2,171 282 47,521 | 183,914 88 243 
1896.0 cuu eee iR ERREUR ERE 68. 108 5. 294 283 73,685 | 247,901 414 a 69 
INGO e lee erent Seek Ed ER BERE 88, 116 12, 951 651| 101,721 | 294,561 254 191 
IM e ci 92, 921 5, 207 9,161 | 107,289 | 291,772 375 200 
joo —MM——— € 54, 305 3, 290 589 58,194 | 212,184 142 199 
A A 78, 608 6, 656 1, 624 86,888 | 260,917 124 238 
AAA eco EP ve 48, 160 9, 590 1,114 58,864 | 220,001 141 273 
1901.2254 e ape E n E ee eh 93, 472 14,531 1, 008 69,011 | 173,646 187 228 
A oue EAM RUDI 42, 591 11,232 11, 825 65,648 | 160,075 265 234 
1008 A A coset: 67,192 9, 818 14, 104 91,144 | 221,031 235 258 


a The apparently large number of men employed and small average working time are due to the 
large force of men employed in developing the Beaver Hill mine, which was producing coal for ship- 
ment during only 20 days in 1895. The average time made at the Newport mine was over 200 days 
per man. 


Coal production of Oregon, 1880-1903. 


{Short tons.] 
! 

Year. Quantity. | Year. Quantity. 
O Ee aig 206 Ian 34, 661 
i REN A AEE TEEN A a a E ESS 41, 688 
A tu FIC E 35,000 || 1804 c pais geek see el th seal coated | 47, 521 
A A 40,000 || W896 eo cds Dl eat | 73,685 
jor A A O rae Oe 35.000 | J896 boa 101, 721 
PRR AEE RINE EE LE DH PONO BO 000 | 3887: cotata ee Fok habeas | 107, 289 
q A RON Sr AAA 45,000 || 1808. 2. eroe edes te ad eased | 58, 184 
T EPE E A EE ETE T EE 37.596. | A A 86, 888 
Do T I C" N N 25.000: H 1900 as cios ess ciao a e Rb 58, 864 
Lo NP ME E OA 64,859 || 1901........ scere | 69,011 
A dati A iE C LEE 6E: bli i a bo Era e | 65, 643 
O nas ed BURG ADU och useless Boetium: 91,144 


| | 


a United States census, fiscal year. 
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Total production in 1903, 158,682,363 long tons, or 177,724,246 
short tons; spot value, $273,789,207. 

Anthracite.—Total production in 1903, 66,613,454 long tons; 
spot value, $152,036,448. 

Bituminous.—Total production in 1903, 103,117,178 short tons; 
spot value, $121,752,759. 

Owing to the great strike in the anthracite region in Pennsylvania 
in 1902 the production in that year was entirely suspended for a 
period of five months, and the tonnage, as compared with 1901, 
showed a decrease of 23,301,850 long tons, or .38.7 per cent. The 
settlement of the strike by the appointment of a Commission by the 
President of the United States carried with it an agreement on the 
part of the operators and the United Mine Workers of America to 
abide by the decision of the Commission for a period of three years, 
and to refer any matters of controversy to a board of conciliation 
recommended by the Commission during this period. In consequence 
of this settlement the anthracite region was practically free from labor 
disturbances during 1903, and the mines were worked at a rate previ- 
ously unknown in the history of the industry. During the continuance 
of the strike all available supplies of anthracite coal had disappeared, 
so that when mining was resumed demands for the replenishment of 
these, as well as the demands caused by an unusually cold winter in 
1902 and 1903, created an unprecedented activity in the anthracite 
industry resulting in the largest production in its history. Notwith- 
standing, however, that the output in 1903 showed a gain of nearly 
30,000,000 long tons over 1902, the average production for the last 
two years was nearly 8,000,000 tons less than the production of 1901. 
The production of 1901, however, was exceptionally large following 
the decreased production in 1900, which was in turn due to a strike of 
the mine workers in that year. The average production for the last 
three years, notwithstanding the greatly reduced output in 1902, 
amounted to 54,598,908 long tons, or about 650,000 tons more than the 
production of 1899, in which the largest output was obtained prior 
to 1901. 

The production of bituminous coal in Pennsylvania amounted in 
1903 to 103,117,178 short tons, exceeding for the first time a total of 
100,000,000, and showing an increase over 1902 of 4,542,811 short tons, 
or 4.6 per cent, in quantity, and of $15,720,299, or 14.8 per cent, in 
value. 

Attention has been called in previous reports to the comparative 
gain which the production of bituminous coal has made over that of 
anthracite. The following table has been prepared showing the aver- 
age production of Pennsylvania anthracite and of bituminous coal for 
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the fifteen years from 1876 to 1900, inclusive, and for the three years 
1901-1903. This table shows that in the last five years of the period 
production of the anthracite was something over double that of the first 
five years, while the bituminous production increased nearly five times. 
On account of the decreased production of anthracite in 1902 the com- 
parison from 1901 to the close of 1903 can not be considered as fairly 
representing the conditions. The statistics show, however, that while 
the average production of anthracite in these last three years was 
61,150,777 short tons, the average production of bituminous coal was 
256,264,780 tons, or more than four times that of anthracite, and 
that in the five years from 1876 to 1880 the average production of 
bituminous coal was only 36 per cent more than that of anthracite. 


Production of anthracite and bituminous coal in twenty-five years by five-year averages. 


[Short tons. | 


Anthracite, Bituminous, 


Period. quantity. | quantity. 
1870-1880; A dese ve eee oS kb Md Ee UTE CAE ER A ADR Ra Ee te 26, 250, 000 35, 650, 000 
IRBSICGIRSD cocus V Ee o o duces O e M i e i LUE 36, 194, 188 70,816,115 
1585-1890 5.5 o5 russe A eer Uu DU i E donc ve hed 42, 151, 364 94, 488, 681 
16912189) A O etd S en CI aes ON 53, 405, 189 125, 216, 327 
LAO 1000 a EA ia Le 55, 625, 166 171, 495, 837 


1901-1908 (3 years)... eee cee ee eee eee I 61, 150, 777 256, 264, 780 


a ÁÁÉE——— —»ÁA—— 


Until 1902 Pennsylvania enjoyed the distinction of producing more 
than one-half of the entire coal output of the United States. The 
shortage produced by the anthracite strike reduced the percentage of 
Pennsylvania to a total, in 1902, of 46 per cent. Notwithstanding the 
inereased production in 1903, the tonnage of the State in the latter 
year was still slightly less than half of the total for the United States. 
In 1880 Pennsylvania produced 66 per cent of the entire output of the 
United States, and while the percentage has showed a decreasing tend- 
ency since that time the average for the last twenty-four years has 
been nearly 55 per cent of the total. Pennsylvania alone produces 
more coal than any other country in the world, with the exception of 
Great Britain and Germany, and exceeds the combined production of 
Austria, France, and Delgium, which rank, respectively, as fourth, 
fifth, and sixth among the coal producing countries of the world. 
The following table shows the total production of Pennsylvania and 
of the United States since 1880, with the percentage of the tonnage 
produced by Pennsylvania in each year: 
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Production of Pennsylvania coal compared with total United States, 1880-1908. 


| | Per cent 

Year. ‘Total United| Pennsyl- | of Penn- 

| States. vania. sylvania 

to total. 

Short tons. Short tons. 

DEBO ccoo REPRE = 71,481,569 | 47,529, 711 66 
1881.............. ou m att et eae a d CE DLE | 85,881,030 | 54,320,018 63 
NUR RIESCO PST 103,285,789 | 57,254,507 55 
A A O Sooke EE | 115,212,125 | 62,488,190 54 
Lo ^mm do , 119,785,051 | — 62,404, 488 52 
o MM TC 110,957,522 | 62,137,271 56 
E EROR 112, 743,403 | 62,857,210 56 
1887..... nO c Y ^. 129,975,557 70, 372, 857 54 
OO cn uo ti DARIN eae "148,659,402 | 77,719,624 52 
iL. NET EN 141,229, 514 | 81,719,059 68 
O o ae esas elos nds ceba REN 157,788,657 | 88, 770, 814 56 
TOON sey sete A A EE OA | 168,566,668 | 93, 453, 921 55 
DSO pe TTC" 179,329,071 | 99,167,080 55 
e ' 182,352,774 | 98,038,267 54 
p MM "HT 170, 741,526 | 91, 833, 584 64 
e S EEE te wea m IER ER 193,117,530 | 108,216, 565 56 
a il a EE 191, 986,357 | 103, 903, 534 54 
A E Sa 200, 223, 665 | 107,029, 654 53 
MO t M NITET 219,976,267 | 118,547, 777 54 
DL "ete cT 253, 741,192 | 134,568, 180 53 
A Le Dada ES D: 269, 684, 027 | 137,210, 241 61 
o ect lee LEER ne e i E M iL Ma ade 293,299,816 | 149, 777,613 51 
ro MPH RECTO ERR ERE 301,582,348 | 139,947, 962 46 
O REL LER 357,356, 416 | 177, 724, 246 50 


The production of authracite and bituminous coal in Pennsylvania 
is discussed separately in the following pages. The chapter on 
anthracite has been prepared for this report, as for several years pre- 
viously, by Mr. William W. Ruley, Chief of the Bureau of Anthracite 
Coal Statistics, Philadelphia, Pa. Mr. Ruley is thoroughly conversant 
with the statistics and with the conditions affecting the industry, and 
his statements are accepted as official and authoritative. One of the 
interesting features of his report in the last two years has been the 
discussion of the increased consumption of small sizes of anthracite in 
competition with the larger and more profitable sizes, and of the 
recovery of usable fuel from the old culm banks by means of washeries. 


PENNSYLVANIA ANTHRACITE. 
By WiLLiAM W. Rotey. 


The year 1903 stands as the high-water mark of prosperity in the 
anthracite trade, the tonnage for 1903 having exceeded by over 
6,000,000 long tons that of any previous year, and the demand for 
coal being so good as to make it possible to dispose of the product at 
prices which brought a fair return to all concerned in the industry. 


504 MINERAL RESOURCES. 


To those familiar with the trade it is hardly necessary to comment 
on the conditions which made it possible to produce and market such 
a large quantity of coal. At the commencement of the year there 
was practically no anthracite in stock, the coal which had been mined 
after the strike of 1902 having gone directly into consumption, with 
the demand very largely in excess of the capacity of the producing 
companies to supply it, so that the year 1903 started under the most 
favorable conditions for the sale of anthracite coal, and all that could 
be mined during the first three months was in immediate demand. 

With the opening of navigation and a reduction in price made 
April 1, dealers at all points endeavored to lay in an ample supply to 
meet their fall and winter requirements. This made a brisk demand 
for the product during the spring and summer months, with the 
resulting accumulation of stocks in dealers’ hands. However, the 
early coming of cold weather and its continued severity during the 
entire winter caused a very large consumption of coal; indeed, in 
many places remote from the source of supply and where railroad 
facilities were deranged on account of the cold and the snowstorms, 
there was absolutely no anthracite to be obtained. It was unfor- 
tunate that there were not more ample supplies at these places, as a 
demand of this kind is, of course, one which must be met immediately 

or not at all. 
. In connection with the large production it is interesting to note the 
increase in the shipments of the small sizes of coal in 1903 over pre- 
vious years. This will be seen froin the following table, which gives 
the shipments for sizes above pea and for pea and smaller sizes for the 
last three years: | 


Shipments of anthracite according to larger and smaller sizes in 1901, 1902, and 1908. 


[Long tons.] 
Sizes above pen. |Pea and smaller sizes. Total ship- 
. ments, 
Year ee == a — a SEP A 
| Quantity. | Percent.| Quantity. | Percent.| Quantity. 
A wee const das S exe 34, 412, 974 61.25 | 19,155, 627 35.75 | 53,568, 601 
A a oleweseeds Dex aeu beu at 19, 025, 632 60. 98 | 12, 175, 258 39.02 | 31,200,599 


TOU ues ba iran ET 37,738, 510 63.57 | 21, 624, 321 36.43 | 59,362, 831 


This is especially noteworthy on account of the generally expressed 
opinion at the close of the anthracite strike that bituminous coal had 
very largely taken the place of anthracite for steam purposes, and 
would continue to hold this trade to the exclusion of the small sizes of 
the latter product. On the contrary, however, the consumption of 
these smaller sizes of coal increased 2,468,694 tons in 1903 over 1901. 

The probable explanation of this is that although anthracite did not 
regain all its old trade, it did gain new trade along various lines where 
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its use is advantageous and where it can continue to hold its own in 
competition with bituminous coal. This is an illustration of the diff- 
culty of attempting to foretell very far in advance the conditions which 
will prevail in any large industry subjected to so many and to such 
varying influences. It would seem that the only cause which would 
seriously affect the prosperity of the anthracite business is the general 
condition of the entire country—in short, the ability of the people at 
large to buy it. 

In connection with the large production it is of interest to note an 
increase of 15 cents in the average value per ton for coal at mines. 
The total production and the total value of the product for the last 
three years, together with the average number of days worked and the 
average number of men employed, are shown in the following table: 


Statistics of production of anthracite, 1901-1903. 


Average | Average 
Average 
Year. Quantity. Value of price number of number 
coal sold. er ton. | men em- of days 
i | P * | ployed. | worked. 
| Lony TM 
joco E MIU I ALII 60,242,560 ' $112,504,020 | $2.05] 145,309 196 
1902... cere O Rx UE aa uide 36, 940, 710 76,173, 586 2.35 148, 141 116 
A II Musee eu Ue | 66,613,451 | 152,036, 448 2.50 150, 483 206 


In considering this table it should be borne in mind that the coal 
used for steam and heat at the mines, amounting to 5,786,407 tons, is 
not taken into consideration in the valuation, as this is largely culm 
and dirt. 

The following tables show the production by counties for the years 
1902 and 1903: 


Anthracite production in 1902, by counties. 
[Long tons. ] 


Local Steam and 


County. Shipments. trade. heat. Total. 

ss AAA AAA | es, 
Susquehanna: .66< 325200) cess id 373, 451 9, 792 ' 21,005 404, 248 
Lackawanra ns is 9, 659, 014 269, 678 850, 576 10, 779, 268 
LüZerne cid 11, 040, 374 377,379 | 1,435,073 | 12,852,826 
A A E a aia e i a ERR 796, 791 24,621 164, 789 986, 201 
Shu vi oye uREERu d edes euh RS EAS 6, 240, 258 193,278 | 1,270,666 7,104,202 
Columbit A Nul AE teks, ME 588, 058 11,323 70, 734 670, 115 
SIUS) E 285, 230 2, 982 7,788 296, 000 
Northumberland ....................... c eee cene 2, 308, 253 92, 719 477,643 2,878,615 
DABphilr. tds As 194, 691 13, &83 160, 661 369, 235 


Ti a 31, 486, 120 995,655 | 4,458,935 | 36,940,710 
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Anthracite production in 1903, by counties. 


[Long tons. ] 


Local Steam and 


County. Shipments, irade. heat. Total. 

Susquehanna. ....... 0... cece cece cece ccc cnecesceeee 670, 467 8, 936 35,571 714,974 
ISVCKAWANNN e onec eI UE ERE a ab sea RE S 16, 459, 302 359, 154 1,012, 125 17, 830, 581 
EU2zPIhe6s 0.101521 eee O wie dM CA 22,377,088 540,324 | 2,060,283 | 24,977,695 
Carbo. ta iii 1, 647, 522 24, 839 206, 809 1, 879, 170 
Schuylkill ose, Sada 12, 380, 127 157,306 | 1,681,621 14, 219, 054 
Colum bikere eens ca | 1,103, 615 13,674 91,355 1, 208, 844 
SU HV llb duco ad 246, 626 2, 647 12, 468 261,741 
Northumberland 2 acovese X ia de 4, 253, 233 80, 488 511,610 4, 845, 331 
Dauphin is oia 471,477 17, 554 187, 033 676, 064 

A ae eee ne an | 59,609, 457 | 1,205,122 | 6, 798,875 | 66, 613, 454 


In connection with the above tables, the statement below is given in 
order to show the proportion of the various sizes shipped to market 
during the years 1901, 1902, and 1903: 


Shipments of anthracite according to sizes in 1901, 1902, and 1908. 


[Long tons.] 
— Ac —Á—Ó—— AAA 


| 1901. | 1902. - 1903. 

Size. cette oe i a (ORI ues er RD 

. ¡ Quantity. | Per cent. | Quantity. | Percent. SU Quantity. , Per cent. 

LuH eee oie A i ri 2, 187, 553 4.08 | 1,227,114 3.93 | 2,203,116 3. 71 
Broken FECE 4, 423, 584 8.26 | 2,548, 930 8.17 | 4,825,497 8. 13 
j DA AEE —— — | 6,989, 330 13.05 ¡ 3,880, 404 12.44 | 7,917,689 13. 34 
A ee eke bei ees 10, 561, 957 19.72 | 5,757,713 18.45 | 11,591,573 19. 52 
Chestnut ioo ep dns ! 10, 250, 550 19.14 | 5,611,471 17.99 , 11,200,635 18. 87 
POW A p 7,955, 948 14.11 | 4,162,913 13.34 | 7,929,715 13. 36 
Buckwheat No. 1.................. 7, 894, 613 14.72 | 4,419,775 14.17 | 8,180,880 13. 78 
Smaller than Buckwheat No. 1....| 3,705,066 6.92 | 3,592,570 11.51 | 5,513,726 9. 29 
Toluca D 53, 568, 601 100. 00 31, 200, 890 100.00 ' 09, 362, 831 100. 00 
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Of the above shipments a considerable portion is washery coal, this 


being reclaimed from the culm banks. 


The following table shows the 


amount of this product from the time it became an item of trade up 


to 


the present: 


Shipments of anthracite coal from washeries compared wih total shipments, 1890-1908. 


. Year. | 


"ec" """9?-o022-«6à920256009006€09G0609926000062468226069^40242099092*&à 99999 &*—»-*2** 


"-eo"»^»e»906909602206269220260954€99909€9252c0629099090220€09€9*59020909220€2€9*52799* 


e€e0*909*9»À999229a2-2«*2«222985009^-089909022^259026062n49299*29299092992292 


€eo995622a22^99*«»e«-*2202900-222929*2099092992299o027«»209902272€922! 


"eec 92a€99€9€9-*«-2^25222«2"-*&*9*959299902206977.«2992«06992079202529209229 


Loco asno no. «en e. e... 84. 90.<-00000600 06202... . 0.000 .<0. 2... .<.«<£09000. 0.0... 


ao ro... ... 9... .-.-<aron ...ob.be.. ceo ne.ooeoc non. ocn o... . e. ..no...o..o cos 


Losos. o... . . 9.1.0. .00.00.0.:0.0080%:<0 0.0.0.0. 00.000... 0.0. .< 0 ...— o... .<....-. 2... e... .. 


Dro 0... e... ...<. 0.0000 0009 0.0000 .<o2..»+ ..o<o..oconono.s. «9: ........ 


an... o. . . 2.0.0. 600:5060000009050000.0<0o0...oe..n. cp LCC6<oo «e... oen.ne.nop o... ......... 


0000.02... 0600959 .<.... .0.-0000.0.0.<. 000... 0.0000... <..<<00.<0o0 9009000. ..... 


| Shipments 
from Total ship- 
washeries. 


Long tona. 


41, 600 
85, 702 
90, 495 
215, 175 
634, 116 
1, 080, 800 
895, 042 
993, 603 
1, 099, 019 
1, 368, 275 
2, 059, 349 
2,567, 335 
1, 959, 466 
3, 693, 606 


ments. 


Long tona. 
36, 615, 459 


40, 445, 336 | 


41, 893, 320 
43, 089, 537 
41, 391, 200 
46, 511, 477 
43,177, 485 
41,637, 864 
41,899, 751 
47, 665, 204 
45, 107, 484 
53, 568, 601 
31, 200, 890 
59, 362, 831 


| Per cent of 


washery 
output to 

total ship- 
ments. 


4.79 
6. 28 
6. 22 


In order to continue the record of the anthracite business from the 


earliest date to the present time the following table shows the ship- 
ments of coal from each region from 1820 to 1903, inclusive. It should 
be noted that these shipments include only coal loaded on cars for line 
or tide-water points, and do not include any coal sold locally or used 
under the boilers at the mines. 


Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820-1908. 


Schuylkill region. Lehigh region. Wyoming region. Total. 
Year. EE m2 = m - 
Quantity. |Percent.| Quantity. | Percent.| Quantity. | Per cent, Quantity. 
" £ - m I— GE ET MEE 
Long tons. Long tona. Long tons. Long tons. 
AA AAA 65 | 365 
PA A A AAA ESA 1,073 
IN as > seas 1, 480 ) 79 240 60. 21 120 
po > DC EM 1,128 16. 23 », 823 R3. 77 6, 951 
DI cade re: 1,567 14, 10 9, 541 45, 90 11, 108 
IDEAS Pune» 6« 6, 500 18. 60 8, 393 Bic AO) (ada da cra 3A, 893 
E 16,767 34. 90 11, 280 65. 10 48, 047 
om PPP 1, 360 19, 44 ? 074 50 5 63, 434 
AAA 47, 284 61. 00 0, 232 ). 00 77,516 
IA o a a 79,973 71, 35 25,110 22.40 7, 000 6.25 112, 083 
MENU IL. e 89, 984 51. 50 11,750 23. 90 13, 000 24. 60 174, 734 
AAN 81, 854 16. 29 10, 966 | 23. 17 | 54. 000 30. 54 176, 820 
ARA 209, 271 57. 61 70, 000 | 19. 27 84, 000 | 23. 12 | 363, 271 
A <4 252, 971 1.87 123,001 | 25,22 111,777 | 2. 91 187, 749 
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Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820-1903—Cont' d, 


Schuylkill region. Lehigh region. Wyoming region. Total. 
a Quantity. |Percent. Quantity. |Percent., Quantity. 'Percent.| Quantity. 
Long tons Long tons Long tons | Long tons. 
IBA PA 226, 692 60. 19 106, 244 28. 21 43, 700 | 11.60 376, 636 
1835 decades | 839, 508 60. 54 131, 250 23. 41 90, 000 16. 05 560, 758 
1836............ | 432, 045 63.16 148, 211 21. 66 103, 861 15. 18 684,117 
18327... usse a | 530, 152 60. 98 223, 902 25. 75 115, 387 13.27 , 869,441 
I8SIB. ii ; 446, 875 60. 49 213, 615 28. 92 78, 207 10. 59 738, 697 
1839............ | 475,077 | — 58.05 221,025 | 27.01 122,300 | 14.94 818, 402 
1840............ 490, 596 56. 75 225, 313 26. 07 148, 470 17.18 864, 379 
1811... e ilie | 624, 466 65. 07 143, 037 14. 90 192, 270 20. 03 959, 773 
182... soos 583, 273 52. 62 272,540 24.59 252, 599 22.79 1,108, 412 
1843..........-- 710, 200 56. 21 267, 793 21.19 285, 605 22. 60 1, 263, 598 
e A 887, 937 54. 45 377,002 23.12 365, 911 22. 43 1, 630, 850 
1845............ 1, 131, 724 56.22 429, 453 21.33 451, 836 22. 45 2, 013, 013 
1846............ 1, 308, 500 55. 82 517, 116 22.07 518, 389 22.11 2, 344, 005 
1847 AAA 1,665, 785 57.79 633, 507 21. 98 583, 067 20. 23 2, 882, 309. 
1848............ 1,733,721 56. 12 670, 321 21.70 685, 196 22.18 3, 089, 238. 
189... 1, 728, 500 53. 30 781, 556 24.10 732, 910 22. 66 8, 242, 966 
1850... 5 cesa ne 1, 840, 620 54. 80 690, 456 20. 56 827, 823 24.64 3, 358, 899 
1851... eres 2, 328, 525 02. 34 964, 224 21. 68 1,156, 167 25. 98 4, 448, 916 
I852.. 222-02. 2, 636, 835 52.81 1, 072, 136 21.47 1, 284, 500 25.72 4, 993, 471 
ISDS AA 2, 665, 110 51.30 1, 054, 309 20. 29 1, 475, 732 28. 41 9, 195, 151 
1854............ 3, 191,670 53. 14 1, 207, 186 20. 18 1, 603, 478 26. 73 6, 002, 334 
1855... eere 3,952, 943 53. 77 1, 284, 113 19. 43 1,771,511 26. 80 6, 608, 567 
1856. .....:. e. 3, 603, 029 52. 91 1,351, 970 19. 52 1,972, 581 28. 47 6, 927, 580 
TBST AAA 3,373, 797 50. 77 1,318, 641 19. 84 1, 952, 603 29. 39 6,644,941 
E — 8, 273, 245 47. 86 1, 380, 030 20. 18 2, 186,094 81. 96 6, 839, 369 
I859... eio 3, 448, 708 44.16 1,628,311 20. 86 2, 731, 236 34. 98 7, 808, 255 
1860............ 8, 749, 632 44.04 1,821,674 21. 40 2, 941, 817 34. 56 8, 513, 123 
1861... eR 3,160, 747 39. 74 1, 738, 377 21. 85 8, 055, 140 88. 41 7, 954, 264 
¿e AA 8, 372, 583 42. 86 1, 351,051 17.17 8,145, 770 39. 97 7, 869, 407 
o desse 3,911, 683 40. 90 1,894, 713 19. 80 3,759, 610 39. 30 9, 566, 006 
1864, eile 4,161, 970 40. 89 2, 054, 669 20. 19 8, 960, 836 88. 92 10, 177, 475 
FSGS ws ou 2 ue xS 4, 356, 959 45. 14 2, 040, 913 21.14 3,254, 519 33. 72 9, 652, 391 
1806 A 5,787, 902 45. 56 2,179, 364 17.15 4,736, 616 37.29 12, 703, 882 
> AAA 5,161, 671 89. 74 2, 502, 054 19. 27 5, 325, 000 40. 99 12, 988, 725 
IRo ir 5, 330, 737 88. 52 2, 502, 582 18. 13 5, 968, 146 43.25 13, 801, 465 
1869... noses 5, 775, 138 41. 66 1, 949, 673 14. 06 6,141, 369 44. 28 13, 866, 180 
1870 AP 4, 968, 157 30.70 3, 239, 374 20. 02 7, 974, 660 49. 28 16, 182, 191 
ISTIS vi Ru 6, 552, 772 41. 74 2, 235, 707 14. 24 6, 911,242 44.02 15, 699, 721 
1872 sis eve rei 6, 694, 890 84. 03 3, 873, 339 19. 70 9, 101, 549 46. 27 19, 669, 778 
ply Kp 7,212,601 33. 97 8, 705, 596 17. 46 10, 309, 765 48. 57 23, 227, 952 
1874............ 6,866, 877 34. 09 8, 773, 836 18. 73 9, 504, 408 47.18 20, 145, 121 
ple AAA 6, 281, 712 31.87 2, 834, 605 14. 38 10, 596, 155 53. 75 19, 712, 472 
1876... ac rms 6, 221, 934 83. 63 3, 854, 919 20. 84 8, 424, 158 45. 53 18,501,011 
y UN ND 8,195, 042 89. 35 4,332, 760 20. 80 8, 300, 377 39. 85 20, 828,179 
1878... soe 6, 282, 226 85. 68 3,237, 449 18. 40 8,085, 587 45.92 17, 605, 262 
1879... eve 8, 960, 529 84. 28 4,595, 567 17. 68 12, 586, 293 48. 14 26, 142, 689 
ISSO ii cas 7,554, 742 32. 23 4,463, 221 19. 05 11, 419, 279 48. 72 23, 437, 242 
1881. 4: rz ee 9, 253, 958 32. 46 9, 204, 676 18.58 | 13,951,383 48. 96 28, 500,017 
IBSS laco eese 9, 459, 288 32. 48 5, 689, 437 19.54 13, 971, 371 47.98 29, 120, 096 
J883: E 10, 074, 726 31. 69 6, 118, 809 19. 23 15, 604, 492 49. 08 31, 793, 027 
pio RP E 9, 478, 314 30. 85 5, 562, 226 18.11 | @15, 677, 753 51. 04 30, 718, 293 
IBBO br 9, 188, 426 30. 01 5, 898, 634 18.65 | a 16, 236, 470 51.34 31, 623, 530 
1880... eee: 9, 381, 407 29. 19 5, 723, 129 17.89 | a 17,031, 826 52. 82 32, 136, 362 


a Includes Loyalsock field. 
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Annual shipments from the Schuylkill, Lehigh, and Wyoming regions, 1820—1903—Cont' d. 


Schuylkill region. Lehigh region. Wyoming region. Total, 
pa Quantity. |Percent.| Quantity. | Percent.| Quantity. |Percent.| Quantity. 
Long tons. Long tons. Long tons. Long tons. 
1897 ias 10, 609, 028 30. 63 4, 347, 061 12.55 | a19, 684, 929 56. 82 34, 641, 018 
e AAA ' 10,654,116 27.93 5, 639, 236 14.78 | a 21, 852, 366 57.29 38, 145, 718 
E A | 10, 486, 185 29. 28 6, 294, 073 17.57 | 419,036, 835 53.15 85, 817, 093 
E AA | 10, 867, 822 29. 68 6, 329, 658 17.28 | a19, 417,979 53. 04 36, 615, 459 
189 AAA 12,741,258 31.50 6, 381, 838 15.78 21, 325, 240 52.72 40, 448, 336 
1893, rss 12,626,784 30. 14 6, 451, 076 15. 40 22, 815, 480 54. 46 41, 893, 340 
TS AA | 12, 357, 444 28.68 6, 892, 352 15. 99 23, 839, 741 55.33 43, 089, 537 
e A 12, 035, 005 29. 08 6, 705, 43-4 16. 20 22, 650,761 54. 72 41, 391, 200 
1895.2 ee 14, 269, 932 30. 68 7,298,124 15.69 24, 943, 421 56. 63 46, 511, 477 
1896... ves 13, 097, 571 30. 94 6, 490, 441 15. 03 23, 589, 473 54. 63 43,177, 485 
dos: y AP 12, 181, 061 29. 26 6, 249, 540 15. 00 23, 207, 263 55. 74 41, 637, 864 
1898) AAA ! 12,078, 875 28. 83 6, 253, 109 14.92 23, 567, 767 56. 25 41,899, 751 
1800 AAA 14, 199, 009 29.79 6, 887, 909 14.45 26, 578, 286 55. 76 47, 665, 204 
1900. 2:29 eo zx 13, 502, 732 29.94 6, 918, 627 15. 33 24, 686, 125 54.73 45, 107, 484 
Oda 16, 019, 591 29.92 7,211,974 13. 45 30, 337, 036 56. 63 53, 568, 601 
1902 a aa 8, 471, 391 27.15 3, 470, 736 11.12 19, 258, 763 61.73 81, 200, 890 
1908. isa eezer ss 16, 474, 790 27.15 7, 164, 783 12. 07 35, 723, 258 60. 18 59, 362, 831 


A A SR | —————— t 1. —Ó— ———————9 


Total....| 434,413,139 33.00 | 219, 204, 337 16.66 | 662,521,514 50. 34 | 1,316, 144, 990 


a Includes Loyalsock field. 


As has been customary in previous reports, a tabular arrangement 
of the various sections of the anthracite fields is given below, and a list 
of the railroads entering the territory: 


Geological field or basin. Local district. Trade region. 


Carbondale..... A Wao ae Ae eee o 


| SCFADLOD ¿soci mec cater vd Urs POETS 


o c vorm ibd sess rau UE: Pittston ............. re Wyoming. 


PIVMOUUN csacsi ainina he E AAA ras 
Kingston «2e wer RETE CEST o 
Green Mountain.... ... TUN 


Eastern Middle................- HH Black Creek ........ cute nen Lehigh. 


East Schuylkill....... ....... Lada as OR LE 
West Schuylkílt........ ........... esses. Hi 
LoOPDerby trav hac S x Nd AA 
IILykens Valley ............ eene 
[ve Mahanoy................... usi edd sites 


Southern ............ se... eee ON 


huylkill. 


Western Middle....................... West Mahanoy ........... cece scene cece cee ees 


SbhbamokiN ii a ses 


The above-named fields comprise an area of something over 480 
square miles, and are located in the eastern middle part of the State, 
in the counties of Carbon, Columbia, Lackawanna, Luzerne, North- 
umberland, Schuylkill, and Susquehanna, and are classed under three 


510 MINERAL RESOURCES. 


general divisions, viz, Wyoming, Lehigh, and Schuylkill regions. 
Geologically they are divided into fields or basins, which are again 
subdivided into districts. | 

The Bernice field, in Sullivan County, is not included in any of these 
regions. The classification of the product of this field is a matter of 
some contention. The fracture of the coal and some of its physical 
characteristics are more like some bituminous or semianthracite coals 
than strict anthracite, but on account of its high percentage of fixed 
carbon and low percentage of moisture it is classed as anthracite by 
the Second Pennsylvania Geological Survey, and the product is so 
included in this report. 

The tonnage from this field is not included in the shipments by 
regions nor in the division of shipments according to sizes. 

The above territory is reached by ten so-called initial railroads, as 
follows: 

Philadelphia and Reading Railway Company. 

Lehigh Valley Railroad Company. 

Central Railroad of New Jersey. 

Delaware, Lackawanna and Western Railroad Company. 

Delaware and Hudson Company’s Railroad. 

Pennsylvania Railroad Company. 

Erie Railroad Company. 

New York, Ontario and Western Railroad paa 

Delaware, Susquehanna and Schuylkill Railroad Company. 

New York, Susquehanna and Western Railroad Company. 


PENNSYLVANIA BITUMINOUS COAL. 


Total production in 1903, 103,117,178 short tons; spot value, $121,- 
152,759. 

The increase in the production of bituminous coal in Pennsylvania, 
which was mentioned in the report for 1902 as having taken place, 
annually since 1896, continued in 1903, though in somewhat less propor- 
tions. Compared with 1902 the production of bituminous coal in 
Pennsylvania in 1903 increased 4,542,811 short tons, or 4.6 per cent, 
compared with an increase of 16,268,421 short tons, or 19.8 per 
cent, in 1902 over 1901. The increase in value in 1903 amounted to 
$15,720,299, or 14.8 per cent, as compared with $24,634,874, or 30.3 per 
cent, in 1902 over 1901. The average price per ton at the mines, which 
has shown an increasing tendency since 1898, reached its high-water 
mark in 1903 with an average of $1.18, the highest price recorded in 
many years. In 1898 the average price for Pennsylvania coal was 
$0.67 at the mines. The total advance in price in five years amounted 
to $0.51, or a little over 75 per cent. 

Of the total production of bituminous coal in Pennsylvania in 1903, 
87,146,253 tons, or 36.02 per cent were undercut by the use of mining 
machines. In 1902, 35,058,038 tons, or 35.57 per cent, were machine- 
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mined, while in 1901, 29,591,368 tons, or 35.95 per cent, were machine 
mined. The number of machines in use increased from 2,058 in 1901 
to 2,620 in 1902 and to 3,310 in 1903. Of the machines in use in 1908 
2, 267 were of the pick or ‘“‘ puncher” type, 1,039 were of the chain 
breast style, and 4 were long wall. 

The returns for 1903 show that there was considerable falling o! off in 
the average production per man both for the year and for each day’s 
work. The number of men employed in the bituminous coal mines of 
Pennsylvania last year was 129,265, who produced 103,117,178 short 
tons during the year, or 797.7 tons per man. As they worked an 
average of 235 days, the average tonnage per man per day amounted 
to 3.40. In 1902, 112,630 men worked an average of 248 days and 
produced an average of 875 tons each for the year and 3.52 per day. 
In 1901 the average daily tonnage per man was 3.53, and the average 
production per man for the year 808 short tons. During 1903 the 
average working time per day was nine hours. Considering the 
importance of the bituminous coal mining industry of Pennsylvania, 
the time lost by reason of strikes, both in 1903 and 1902, was of an 
insignificant character. During the year 1903 there were at different 
times 12,805 men idle by reason of strikes; the total time lost was 
321,925 working days, or an average of 25 days for each man on 
strike. This is a slight increase over 1902, when there were, alto- 
gether, 12,580 men on strike, with a total loss in working time of 
264,862 days, or an average of 21 days each. The total time lost by 
strikes in 1903 was a little more than 1 per cent of the total time 
worked, so that the industry can not be said to have been affected 
materially by strikes. Details of the bituminous coal production in 
Pennsylvania during the last two years, by counties, are shown in the 
following tables: 


Bituminous coal production of Pennsylvania in 1902, by counties. 


Sold to | Used at | | Aver Aver- 
Loaded local mines | Made e | Average 
Count at mines ¡trade and| for into Total (Total. eid num- |number 
ans. for ship-| used | steam | coke, |quantity.) value. Per | berof | of em- 
ment. | byem- | and . a days |ployees. 
ployees. | heat. * lactive. 
Short Short Short Short Short 
tons. tons. tons. tona. tons. 

Allegheny....... 11, 146,343]  447,835| 162,160,  1063,231,11,919, 569 $12, 339, 715, $1. 04 14,616 
Armstrong ...... 1,727, 498 87,833 27, 915 ale dd een 1, 793, 179! 1,799,815| 1.00 2, 545 
Beaver .......... 205, 519 17, 255 LIO Loos ewes 225, 162 305, 438! 1.36 847 
Bedíord ......... 638, 928 5, 822 8,692 143,806; 797,248) 1,061,677) 1.32 1, 330 
Blair ............ 192, 828 1,125 3,440. 140,811 338, 204 378,437, 1.10 491 
Butler.......... 421,592 21, 647 pave —— 454 166 551,069. 1.21 731 
Cambria ......... 9, 420,308; 165,942) 186, 049, 789, 536,10, 561, 835; 12, 895,501 1. 22 13, 964 
Center.......... . 997, 006 2,169 1,438 AA 1, 000, 598 1,002, 407' 1.00 1,145 
Clarion .......... 448,238 4, oe DUD pages sags 458, 221 577,638; 1.26 715 
Clearfield........ 6,873, 639 81, 423 83 oe 296, 163) 7,334,785! 8,414,670' 1.15 9, 940 
Elk ere 716,624, 19,412 12,632 7,484! 756,182 735,622 9 1,127 
Fayette.......... 6,568, 460} 251, ‘sal 988, 068) 18, 980, 437' 1.00 15, 789 
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Bituminous coal production of Pennsylvania in 1902, by counties—Continued. 


TA LÓÁLMÁMA——————————————————M———————M—M———————————————————————— —— ————————————. 


7,719 
2, 337 
9,142 
19, 472 
733 


112, 630 


Average 
number 
of em- 

ployees. 


— 


Sold to | Used at Koer Aver- 
Londed local mines Made age | 250 
County at mines |tradeand| for tate total Total ohne num- 
y. forship-| used steam coke quantity.| value. P > ber of 
ment. by em- and E days 
ployees.' heat ¡CRE | active. 
Short Short Short Short Short 
tons. tons. tons. | tons. tons. 
Huntingdon..... | 387, 761 8, 485 8, 326 55, 923) 460, 485 Gone ORO, $1. 49! 231 
Indiana ......... 1, 417, 320 3,913 17,449 186,699 1,655,281] 1,848,522 1. 12 259 
Jefferson ........ 4,825,820) 17,737, 60,593 1,179,344 6,083,494 5,168, 321, 85 260 
Lawrence ....... 190,190} 17,706} = 4,549 .......... | 212, 445 264, 546; 1.25 251 
Mercer .......... | 597, 447 8,152 23 114 oet 628,713, — 673,455 1.07 206 
Somerset ........ 5,723,397, — 32,430 105,231 50,278 5,911,326| 7.593,413 1. 28 228 
Tioga ............ 1,126,097| — 16,299, — 7,453 .......... 1,149,819) 1,761,098 1.53, 246 
Washington ..... 8,348,904) 44,753) 136,207 .......... | 8, 529, 954] 8, 805, 995) 1.08 230: 
Westmoreland... 10,426,183, 221,817, 343, 867, 7,819, 611 18, 811, 511 19,626, iol 1. Of; 274 
Other counties. — 502,002 1, 500 600 sexes cies | 501,102 627.205. 1.24 ORR 
Total ...... 72,938,204 1, 429, 568 1,611, 454 22, 665, 141 98, 574, 367 106, 032, 460 1.08 DAN 
| ] | 
a Clinton, Greene, and Lycoming. 
Bituminous coal production of Pennsylvania in 1903, by counties. 
Sold to | Used at | rere Aver- 
Loaded local mines | Made ago | BEC 
County at mines trade and] for into Total Total p num- 
; for ship-| used | steam | coke, | quantity. | value. Per | ber of 
F ment. | by em- and . Med duys 
ployees. ! heat. yen: fet ive! 
eoru er t Mu AS A AAA T A ER NEN 
Short Short Short Short Short 
tons. tona. tona. (ona. tons. 
Allegheny ....... 12,085,309) 420,858 183,058 .......... 12, 689, 225 $15, 505, 866, $1.22; 296 
Armstrong....... 1,849,074!  31,371| 40, 139 eles horas 1, 920, ont 2,152, 510, 1. 12 233 
Beaver .......... 165,954] 12,808  1,340/...... s...| 180,102 — 262, 140 1.46, 239 
Bedford ......... 762, 808 6,505 8,611) 148,410 926, 334 1,216,398 1.3] 221 
Dll. cta 164, 628 5, 639 7,638, 131,831 309, 736 459,582, 1.48 196 
Butler ........... 599, 152 35,880; 14,001) .......... 649, 033 816,878 1.26 212 
Cambria......... 9,553, 107| 233,326! 209,880, 946, 183' 10, 942, 496] 13,693,752 1. 25 228 
Center........... 692,658| 47,692 1,355  17,753| 759,458 781,129 1.03 155 
Clarion.......... 519, 451 3, 586 o | oe 531, 630 634,679, 1.19 eti 
Clearfleld........ ' 6,982,386) 87,509 100,919] 291, 838] 7,4602,682| 8,233,181| 1.10 e 
El PS | 1, 215, 950 34,513 25,325] — 63,463. 1,339,281! 1,447,413, 1.08| — 216 
Fayette.......... | 7,211,202 188, 704 444,752 11, 768, 503; 19, 613, 161) 22,175,840, 1.13 20% 
Huntingdon..... 479,467| 10, 708) 9, 300 1,171) 500,047 | 687,836 1.37] 225 
Indiana ......... 1, 739, 897 66, 285 42, 937 194,021; 2,013,140, 2, 272, ae 1.11 244 
Jefferson ........ 5, 109, 915 dd 33,157| 1,314, 1651 6,474, 764| 6,688,694  1.03| — 263 
Lawrence ....... 205,995 13, 716 13,282). ......... 232,992) — 322,361) 1.38| 27, 
Mercer .......... 668, 972 8, ae v4 Gi is 704, 747 920,566: 1.31 248, 
Somerset ........ 5, 743, 922 16, 935, 122,078, 74,216] 5,957,751| 7,844,318) 1.32 230) 
Tioga...........- 868, 744 29,802 1 Sy E V) A 005, 68%! 1,495, 955| 1.65) — 181 
Washington ..... 8, 960, 741 94,969, 156, 623 3, 934] 9, 216, 267) 10,591,514) 1.15 214 
Westmorland... ./11,801,417/ 196, 856. 899, 258) 6, 730,873, 19,127, 904! 22,627,418; 1.18 253 
Other countiesa, 606, 602 2, 224 5, 772 8, 447 623, 045 914,056! 1.47 254 
Small mines.....|.......... 6,511 Ee DROP 6,511 8,201 ......].......]. -- eene 
Total ...... 77, 987, 351 1,572, 156 1, 863, 363 21, 694, 30€ 103, 117, 178/121,752,759 1.18 235 


aCameron, Clinton, Greene, Lycoming. 


129, 265 
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In the following table is shown the total production by counties 
during the last five years, with the increases and decreases in 1903 as 
compared with 1902, and it will be observed that out of the twenty- 
five counties in which coal was produced in 1903 there were only five 
in which the production decreased: 


Bituminous coal production of Pennsylvania, 1899-1908, by counties. 


[Short tons.] 


* i) ORG pM D n y AA = i 
County. | 1899. | 1900. | 1901. 1902. 1903. HA e ee 
Lc ee DC c p cs rcd IST ety 

Allegheny......... 9, 972,060 | 10,051, 905 | 10, 307, 100 | 11,919,569 12,689,225 | 769,656 (........... 
Armstrong ........ . 1,054,389 | 1,313, 188 | 1,555,255 , 1,793,179 — 1,920,554 | 127,405 j........... 
Beaver .........--- | 258,466 | 262,398 | 176,012 225,162 180,102 |........... 45, 060 
Bedford ........... | 493, 965 570,055 500,322 797,248 926,334 | 129,086 |........... 
Blair .............- 407,356 | — 496,992 | 368,779 | 338, 204 | 309,736 |........... 28, 468 
Bradford .......... 31, 835 32, 065 22 2D 1.1 RUNS IN, A Nace UM 
Butler............. 214, 899 221, 704 269,161 | 451,166 | — 649,033 | 194,867 |........... 
Cambria........... 7,208,834 | 8,190,866 | 9,045,201 | 10,561,835 10,942,496 | 380,661 |........... 
Center............- ^—— 912,648 932,265 — 839,512 | 1,000,598 759,458 |........... 241, 140 
Clarion ............ 289, 753 404, 639 354, 840 458, 221 531, 630 73,409 |. ....... bis 
Clearfleld.......... 6,251,442 | 6,620,834 | 5,886,407 ' 7,334,785 | 7,462,682 | 127,897 ........... 
Clinton............ 221,574 288, 881 306, 228 365, 732 403, 543 32, 8IT qoae eee 
2001 NR 1,221,979 926,403 | 1,007,814 ! — 756,182 | 1,339,281 | — 583,099 |... 
Fayette............ 14,609,989 | 15,055,242 | 16,187, 224 : 18,988,058 | 19,613, 161 | | 625,103 '........... 
Greene ............]. teet a Ne Mete A 25, 500 153,000 | 127,450 |........... 
Huntingdon....... 357, 812 368, 942 374, 529 460, 485 500, 647 40; 102. Pics oss 
Indiana ..........- | 616,911 924,782 | 1,074,260 | 1,655,281 | 2,043,140 | — 387,859 |........... 
Jefferson .......... 5,941,960 | 6,199,290 | 5,806,568 | 6,083,494 | 6,474,761 | — 391,270 |........... 
Lawrence ......... 183, 555 187, 810 171,959 212, 445 232, 992 OO B7 recess 
Lycoming ......... 101, 923 99, 000 107, 095 112, 820 57,030 lios 55, 790 
McKean........... 23, 703 20, 914 1 ias edax isl usé ues calum e es ua exe EAT Es awe Ree eae 
Mercer ............ 486, 724 528,070, 577, 338 628,713 704, 747 76,034 |. essen eee 
Somerset .......... 2,950,343 | 4,779,307 | 4,831,660 | 5,911,326 | 5,957,751 46,425 |e... cee 
Tioga.............- 670, 126 931, 301 861,072 | 1,149,849 905,688 |..........- 214, 161 
Washington ....... 4,987,360 | 4,856,138 | 5,910,621 | 8,529,954 | 9,216,267 | 680,313 |........... 
Westmoreland..... 14,181,269 | 14,980,535 | 15,165,300 | 18,811,511 | 19,127,904 | 316,395 _.......... 
Small mines....... 600, 000 600, 000 600, 000 (a) b 15, 983 15, 983 pee 
Total ........ 74,150,175 | 79,842,326 | 82,305, 946 | 98,574, 367 Lac c4, 542, 811 | SENA 

aSmall mines production included in county distribution. e Net Increase, 

b Includes production of Cameron County. 
M R 1903——33 
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The distribution of the product for consumption during the last 
fifteen years has been as follows: 


Distribution of the bituminous coal product of Pennsylvania, 1889-1908. 


Sold to | Used at PUO Aver 
Loaded at bane aia Sor. Made ints | Total Total FS | Un: bise 
Year. | mines for A n : price y 
shipment. used by | steam coke. | quantity. value. ar ber of | of em- 
SAP | em- and pe | days |ployees. 
| Ployees, ployees:. heat. "active. 
| Short | Short Short Short Short i 
tona. i tons. tons. lona, fons, | 
1889...... 24,059,913 ¡1,590,651 | 332,937 | 10,190,588 | 36,174,089 $27, 953, 315 (80.7 | ENS ^. 58,780 
1890...... 29,288, 923 1,473,317 | 395,837 | 11, 144, 096 | 42,302,173 , 35,376,916 | .84 232! 61,833 
1891...... 29, 976, 914 ,2, 007, 348 | 821,225 | 10, 483, 003 | 42,788,490 37,271,053 87 223 | 63, 661 
1892...... 82,425,949 |2, 207,827 . 356,779 | 11,704,021 | 46,694,576 ; 39,017,164 | .84 223 | 66, 655 
1893...... 33,322,328 1,934,429 . 426,122 | 8,387,845 44, 070, 724 ' 35, 260, 674 80 190 71,931 
1894...... 29,722,803 ¡1,589,595 | 312,204 | 8,257,771 | 89,912,463 | 29, 479, 820 74 165 76, 010 
1895...... 35, 164,453 ¡1,732,803 , 468,381 | 12,851,591 | 60,217,228 ' 35,980,357 | .72 206 71,130 
1896...... 37, 696, 555 1,570,161 | 504,224 | 9,786,513 | 49,557,453 | 35,368,249 | .71 206 72, 625 
1897...... 40, 419, 846 (1,653,040 556, 004 | 11,968,392 | 54,597,891 | 37,636, 347 . 69 205 77,599 
1898...... 48,019,561 [1,520,750 | 732,984 | 14, 891, 538 | 65,165,133 | 43,352, 588 | .67 229 79,611 
1899...... 53,671,963 |1, 525,772 : 972,692 | 17,979,748 | 74,150,175 | 56,247,791 | . 76 | 245 | 82,812 
1900...... 58, 696, 100 [1,506,778 1,067,912 | 18,571,506 | 79,842,326 | 77, 438, 545 .97 242 | 92, 692 
1901...... 60,165,317 |1, 681,282 1,339,096 | 19,120, 251 | 82,305, 946 | 81,397,586 | .99 | 230 | 101,904 
1902...... 72,938, 204 [1,429,568 1,541,454 | 22, 665, 141 | 98,574,367 [106, 032, 460 | 1.08 248 112,630 
1903...... 77,987,351 |1, 572,156 1,863,363 | 21,694,308 103,117,178 |1121,752, 759 | 1. a 235 | 129, 266 
| ė 


The statistics of the carly production of bituminous coal in Penn- 
sylvania, particularly as compared with the anthracite records, are 
sadly wanting. The United States Census of 1840 shows a production 
of bituminous coal in the State of 464,826 short tons. The Census of 
1860 reports a production of 2,690,786 short tons; that of 1870 shows 
a production of 7,798,518 short tons. The production for the inter- 
vening years, as shown in the following tables, has been estimated 
from the best information obtainable. Since 1871 the records are offi- 
cial. The total production of bituminous coal as shown by the fol- 
lowing table amounted to 1,350,280,946 short tons. The anthracite 
production from 1814 to the close of 1903 amounted to 1,623,807,039 
short tons, showing that the total production of the State has been 
nearly evenly divided between the two periods. 
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Production of bituminous coal in Pennsylvania, 1840-1908. 


[Short tons. ] 


Year. Quantity. Year, ¡ Quantity. 
A TI 464, 826 || 1872.20... 2. cece sre 11, 695, 040 
LU ust ei ere ead 475,000 || 1873. A pedea Ev oucdsueadans ! 13, 098, 829 
S RM A 500000. || 1824: 5 Giese de 12, 320, 000 
om CP" RE 650, O00 || 1873- adiós 11, 760, 000 
UC NOMEN NRO: 675, 000. AN 12, 880, 000 
T EE O 700,000 (Té Ti a a a 14, 000, 000 
| MER Hd 260:000: (aii 15, 120, 000 
A TRE BOI IO WB e eemper nep ie eek eos ct 16, 240, 000 
| i ea ET S co iecit 500,000 | 18800. ee eee erre ei 18, 425, 163 
A id LE LA iori 750,000 IB a _ 22, 400, 000 
A AN A rei xD Sesh la vy UE: 24, 640, 000 
o orusscndhda fecu pelea 1; 200. DUO. || SRI; oh cit eo ter ebat er n Lees 26, 880, 000 
A IE EAE E Eee ene 1, 400,000 [TI ritos 28, 000, 000 
e dara dl bo 1,900,000 1| 18890205 decwsededasdeselnccuiieas oc 26,000,000 
Lu T 1,650,000 AS aaa bs . 27,091, 501 
(Tos MN NOR ERE EON 1,780,000 | Dur EREMO EON | 81,516,856 
Ice A EU cua ies le nes 1,850,000 || 1888. ia ais | 33, 796, 727 
ICONE REI EA 2,000,000 || 1889........ esee eere nne .. 86,174, 089 
Luo MMC OMEN ION 2,200,000 || 1890.5. ta Ret e ca SinPIS . 45, 302, 178 
D; MNA 2,400,000 || 1891.0... 0c ecole erre nnne | 42, 788, 490 
L4] MT" 25090, 1802: see o A 46, 694, 576 
175 ia ROOMS 3,200,000 | A xci tyre aa a 44, 070, 724 
iu uds AN ED 4,000,000 | 1894.....lleleesesec ceres nnne 39, 912, 463 
TAGS RR 5:000; 000-1 1895 cat AA | 50, 217, 228 
O tts e tena! 5,839,000 || 1896.0 ..0.... 0. cece eee eee eee eececcecces 49, 557, 453 
lla cue LL Le A 6,350,000 | 1897........eeceee erre 54, 417, 974 
CONOCE nec Season S 6,800,000 || 1898.00.00... 0... cece eee nnne 65, 165, 188 
A TETTE TTE 7.300.000 | 1800: oos grec eres decr eto ame iperim 74, 150,175 
CT MERO D ERU A 7,500,000 | A A 79, 842, 326 
1869 RM MS MERE IRE 6:750: 000: Ideas 82, 305, 946 
A DRE AN A a ose cioe sam ates eo 98, 574, 367 
E A a ORE SU 9,040,565 || 1908 ....oooccocococonnncccccconcononos 103, 117,178 


a United States census, fiscal year. 
TENNESSEE. 


Total production in 1903, 4,798,004 short tons; spot value, $5,979,830. 

Compared with 1902 the total production of Tennessee in 1903 shows 
an increase of 415,036 short tons, or 9.5 per cent in quantity, and of 
$580,109, or 10.7 per cent in value. Fora period of ten years, or since 
1893, the total production of Tennessee has increased each year, the 
output in 1903 being two and one-half times that of 1893. The value 
increased in much greater proportion, the amount received for the 
product in 1903 being nearly three times that of 1893. The average 
price per ton in 1903 was $1.25, which is the highest obtained in any 
year since the statistics of the amount and value of the coal production 
of the State has been collected. 

The use of mining machines does not show any material gain so far 
as the production is concerned over 1902, although there was an increase 
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from 38 to 51 in the number of machines in use. The machine-mined 
product in 1903 amounted to 304,602 short tons, as compared with 
303,995 short tons in 1902. There was a slight decrease in the pro- 
ductive efficiency in 1903, as shown by the fact that in that year 9,961 
men produced a total of 4,798,004 short tons, an average of 482 tons 
per man for the year, and as the average working time is 227 days, the 
production per man per day amounted to 2.12. In 1902, 8,750 men 
were employed for an average of 230 days with a production of 
4,382,968 tons, an average of 501 tons per man per year and 2.18 tons 
per man per day. In 1901 the average production per man was 401.7 
tons for the year and 1.76 tons per day. 

During 1903 there were comparatively few strikes in the State. The 
total number of men idle at any time by reason of labor troubles was 
1,639; the average time lost was 22 days for each man, or a total of 
36,021 working days. The average length of working days in 1903 
was nine hours. The details of production by counties during the last 
two years are shown in the following tables: . 


Coal production of Tennessee in 1902, by counties. 


—— 


Sold to |Used at | Aver. | Aver- 
Loaded local | mines | Made ^ i Average 
Sum at mines | trade for into | Total Total Mee | num- | number 
y. for ship- and used | steam | coke, |quantity.| value. p er |berof | of em- 
ment. | byem- | and | 05e En | days |ployees 


| ployees. | heat. | 


Short Short Short | Short Short 

tons. tons. tons. | “tons, tona. 
Anderson......... 751, 687 3,201 | 4,388 |........ 759,276 | $892, 437 | $1.18 231 1,315 
Campbell......... 488, 429 27,913 | 17,823 ¡120,000 | 654,165 978,575 | 1.50 201 1,707 
Claiborne......... 694, 987 15,710 | 4,900 | 33,168 | 748,765 | 815,285 | 1.09 233 1, 016 
Cumberland...... 107, 450 650 | 1,482 |........ 109, 582 105, 271 . 96 244 173 
Grundy........... 204, 093 622 | 2,658 | 65,177 | 332,550 404,855 | 1.22 181 528 
Marion ........... 221,116 13, 858 714 | 76,758 | 312,446 456,136 | 1.46 228 894 
Morgan........... 357, 940 1,408 | 6,696 :103,598 | 469,642, 518,374 | 1.10 268 1,069 
Rhea AAA 56, 744 7, 461 3,389 [172,103 | 239, 697 282,838 | 1.18 | 259 621 
Scott uacinicia sao 74,480 6,496 | 5,640 | 11,913 98, 529 143,538 | 1.46 | 237 261 
Other countiesa..| 400,483 11,050 | 15,593 [231,190 | 655,316 802,112 | 1.22 255 | 1, 266 
| 8,750 


Total ....... 3,417, 409 | 88, 369 | 63,283 813,907 |4, 3R2, 968 | 5, 399, 721 1.2 | 230 
i 


a Bledsoe, Franklin, Hamilton, Overton, Roane, Sequatchie, and White. 
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Coal production of Tennessee in 1908, by counties. 


Sold to |Used at! Aver- 


Loaded local mines Made Aver-| age [Average 

County at mines | trade for into Total Total age | num- [number 
: for ship- |and used | steam coke quantity.| value. | price | ber of | of em- 

ment. by em- | and : per ' days |ployees. 


ployees. | heat. ton. | active. 


Short Short Short Short Short 


tons. tons. tona. tona. tona. 

Anderson......... | 644,095 | 4,267 | 7,859 |........ 655,721 | $837,088 | $1.28 | A7 | 1,94 
Campbell......... ' 16,208 | 23,067 | 16,069 (146,024 | 700,368 | 929,651 | 1.38| 2 1,612 ` 
Claiborne......... | 787,237 | 6,700 | 6,814 | 34,377 | 784,698 | 844,863 | 1.08! 242] 1,150 
Cumberland...... 101, 084 558 | 2,068 ' 30,383 | 134,098 | 147,954 | 1.10 244 . 208 
Grundy........... | 966,256 | 2,149} 1,135 ' 97,102 | 466,642 | 577,976; 1.24 | 250 725 
Marion .........-. 328,119 | — 5,260 | 4,719 101,686 | 439,784 | 644,796 | 1.47| 241 959 
Morgan........... 410, 972 3,482 | 6,281 103,750 | 524,485 | 667,857 | 1.27 208 ' 1,438 
Overton .......... 82, 100 840| 900 ........ 83,340 | 102,440| 123| 242 158 
Rhea ............. 77,071 6,798 | 3,660 :144,165 | 231,689 | 259,004 | 1.12| 220 470 
Scott .......Lussu. 115,930 | 5,180 | 3,314 | 18,000 | 142,424 | 169,243 | 1.12] — 213 | 885 
Other countiesa..| 385,356 8,198 | 13,552 226,330 | 633,436 | 806,811 | 1.27 260, 1,520 
Small mínes......l........... 1,394 |........ | ad 1,394 2 NAAA A | a 

Total ....... 3,763,428 | 67,388 | 65,371 901, 817 4,798,004 | 5,979,830 | 1.25 an | 9, 961 


a Bledsoe, Franklin, Hamilton, Roane, Sequatchie, and White. 


In the following table is shown the total production of the State by 
counties during the last five years, with the increases and decreases in 
1903 as compared with 1902: 

Coal production of Tennessee, 1899-1908, by counties. 


(Short tons.] 


County. 1899 | 1900. 1901. 1902. 1903. Ba pe aer 
— ese — e, — ru —À ns m 
Anderson..........- sese eeeee 637,214 | 672,752 | 664,409 | 759,276 | 655,721 |.......... 103, 555 
Campbell....................-- 429,717 | 502,991 | 570,343 | 654,165 | 700,368 | 46,203 |.......... 
Claiborne ...............e esee 387,499 | 892,699 | 451,590 | 748,765 | 784,628 | 35,863 |.......... 
Cumberland................... | 1,090, 88 | 55,327 | 109,582 | 184,093 | 24,511 |.......... 
Grundy..................000005 305,736 | 300,198 | 326,990 | 332,550 | 466,642 | 134,092 |.......... 
Hamilton .................sese 199,230 | 227,063 | 242,993 | 250,526 | 264,268) 13,742 |.......... 
Mars snralo cas aos d 339,366 | 310,730 | 307,609 | 312,446 | 439,784 | 127,338 ati 
Morgan............200-000 een 350,336 | 388,142 | 367,004 | 469,642 | 524,485 | 4,843 |.......... 
A A A A urs etas EIS eedec T OSEE 83, 340 83,340 |.......... 
Putnam ............- esee 8, 586 7,275 A A IET n 
Ried uus ES eo e tua 181,428 | 210,528 | 183,005 | 239,697 | 231,689 |.......... 8, 008 
ROME 162,441 | 181,753 | 159,221 | 152,947 | 129,480 |.......... 23, 467 
SCOÍlf ee ee E as iue opu 157,256 | 100,338 | 102,654 | 98,529 | 142,424 | 43,895 |.......... 
Whitten ratios 166,270 | 210,505 | 192,226 | 182,501 | 167,900 |.......... 14, 601 
Other counties and small | 
Mines A ONE 4,500 4, 500 6,271 | 72,342 | 73,182 TO 
A 3, 330,659 (3,509,562 3,633,290 4,382,968 4,798,004 | 564,667 | 149,681 


Net increase................... 307,763 | 178,903 | 123,728 | 749,678 | 415,036 
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The distribution of the product for consumption since 1889 has been 
as follows: 


Distribution of the coal product of Tennessee, 1889-1908. 


Sold to lo- Used at Aver- 


q UU uge age 
Year. | mines for [and used mines for, Made | | Total | Total [price pum, | mum, 
pment.; by em- land heat. PET | days em- 
ployces. ton. | active. | ployees. 
I 
Short Short Short 
Short tons. tona. tons. tons. Short tons. 
1889........ 1.334,424 | 29,101 23,034 | 539,130 | 1,925,689 | $2,238,309 $1.21 |........ 4, 108 
1890........ 1,482,357 | 41,932 | 23,583 | 621,713! 2,169,585 | 2,395,746 !L10| 23 5, 082 
1891........ 1,626,964 | 100,478 | 33,302 | 652,934 | 2,413,078 | 2,668,188 | 1.105! 230] 5,097 
1892........ 1,418,262 | 55,462 | 17,037 | 571,313 | 2,092,064 | 2,355,441 | 1.13 | 240| 4,926 
1893. ....... 1,427,219 | 42,560 | 20,921 | 411,558 | 1,902,258 | 2,048,449 | 1.08 282) 4,976 
1894........ 1,571,406 | 59,985 | 28,993 | 520,495 | 2,180,879 | 2,119,481 | .97 | 210; 5,542 
1895........ 1,808,056 | 51,923 | 25,477 | 650,188 | 2,535,614 | 2,349,032 | .93| 224 5, 120 
1896........ 1,990,538 | 43,752 | 40,343 ' 588,473 | 2,663,106 | 2,281,295 | .86 | 211 | 6,5831 
1897........ anom 37,620 | 39,275 | 661,775 | 2,888,849 | 2,329,534 | .81 | 21 6, 337 
1898........ 2,199,075 | 37,971 | 62,523 733,807 | a. 2,337,612 | .77 | 2341 6,643 
1899........ 2, 444, 655 86,951 | 55,675 | 749,978 | 3,330,659 — 2,910,044 | .88| 252| — 6,949 
1900........ 2,616,253 | 06,820 | 49,451 | 781,038 , 3,009,562 , 4,002,082 | 1.14; 242 | 7,646 
1901........ 2,807,931 ! 78,979 | 60,461 | 655,919 3,633,290 | 4,067,359 | 1.12 | 298 | 9,046 
1902........ 3,417,409 | 88,369 | 63,283 | 813,907 | 4,382, 968 | 5,399,721 | 1.23; 230] 8,750 
1903........ 3,763,428 | 67,988 | 65,371 | 901,817: 4,798,004 | 5,979,830 | 1.25 | — 227 | — 9,961 
1 1 


The United States census for 1840 reports the production of coal in 
Tennessee as 558 tons. There are no statistics of any production 
between 1840 and 1860; the census for those years reported an out- 
put of 558 short tons and 165,300 short tons, respectively. The census 
for 1870 reported a production of 133,418 tons. The production for 
the intervening years, for which no official records are obtainable, 
have been estimated by the writer. 


Coal production of Tennessee, 1840, 1860-1908. 


[Short tons.] 


Year. Quantity. | Year. Quantity. 
1840 A IN MIA ASIS ata 350, 000 
INDU A ARA REIR REDEEM 165; 900-1- 1874... codes Sada RUMES E ERE VET Ee Ss 850, 000 
186] «ure t AS 150,000 |i O dive Eum aged dace qn 360, 000 
1862 .......... AS ASER 140,000: | AS rio io 550, 000 
A fX ePVERILd ev iU ido. 100,000: AA eh we aeo cene Rn 450, 000 
o EEE ess reda RR rx Cat erai 100-000. 18185. td eet 375, 000 
TROD m PTT 100; 000-7 INTO aii RIPE C ea Ie ker 450, 000 
A A cb D ene 100,000: | 1880 esti a 495, 131 
A Esa edu arias e RN ES 110,000: TBS PT TE od 840, 000 
TAGS P II E 125/000". TO A Tee EDO e 850, 000 
o prr E 130,000 |! 71883.. a Lo ek expps i en rEDexu n ra aam 1, 000, 000 
prol MEET 133,418 eoi c PER 1, 200, 000 
Ite TA EPE f$ DOCS DX MENS ved uus 180; 000 111889... Lco aca cvs Eb RE CK cA aea as 1, 440, 957 
i yp anc ZH. 000 || ARSC -ienese 6er dp RES eEIDLUDIO 1, 714, 290 


a United States census, fiscal year. 
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Coal production of Tennessee, 1840, 1860-1908—Continued. 


Year. | Quantity. Year. | Quantity. 
a | S 
A es eter o Tta om ERU SE d; 1,900,000 || 1800.5. ete scr E acess 2, 663, 106 
jo POPE 1,967,297 | 1807 eie serere st atone eet ertet s ux 2, 888, 849 
TER A A aa tee 12025, 689 | BOR oe Salad ade Segawa Me d RO OE | 3, 022, 896 
18905. 556 noon ia tds I DN MR AA sonia reseuanesas 8, 330, 659 
Ma ——m | 2, 413, 678 A A wean etwas | 3, 509, 562 
AA a CI ERIS ae BG taal 2.092.061 | 1901.22 a dad 8, 633, 290 
A ELE Sa Mentes | 1,902,258 kI oko cates E 2 anes Cakes we he suis MESA 4, 382, 968 
A tue nes ——— tues 2,180, 879 1 1909. e 4, 798, 004 
jy mr 2, 535, 644 | 
TEXAS. 


Total production in 1903, 926,759 short tons; spot value, $1,505,383. 

The large increase in the production of fuel oil in Texas in 1902 and 
1903 was naturally feltadversely by the coal mining industry of the State. 
This was particularly truein 1902, when the production fell off to 901,909 
short tons from a production of 1,107,953 tons in 1901. The production 
of coal increased slightly in 1903, but was still more than 180,000 tons 
short of the banner year 1901 and. over 40,000 tons less than that of 
1900. The increased production in 1903 over 1902 may be attributed 
to the fact that the wild character of the exploitation in the oil fields 
which was evident in 1901, and which resulted in a production far in 
excess of any reasonable requirements, has settled down to a more 
conservative basis. This condition was due principally to the rapid 
decline of the *‘ gusher” character of the productive wells, which had 
thrown millions of barrels of fuel oil upon the market at ridiculously 
low prices. As a result of this enormous production of low-priced 
oil many consumers changed to this fuel instead of coal. The falling 
off in the demand for coal was particularly felt by the lignite pro- 
ducers, the production of lignite in the State declining from 303,155 
short tons in 1901 to 205,907 tons in 1902, with a decline from 83 cents 
to 73 cents in the average price. The steadier tone imparted to the 
oil excitement by the decline of the gusher production was reflected 
in a somewhat increased demand for lignite fuel, and the production 
increased to 267,605 tons. The bituminous production of the State, 
however, fell off from 696,005 tons in 1902 to 659,154 tons in 1903. 

There were twelve counties in the State which produced coal in 1903. 
In seven of these the product is classed as bituminous coal, and in five 
the output was entirely of lignite character. The seven bituminous- 
producing counties are Eastland, Erath, Maverick, Palo Pinto, Par- 
ker, Webb, and Wise; and the lignite-producing counties were 
Houston, Medina, Milam, Shelby, and Wood. Small quantities of 
lignite were produced in Anderson, Bastrop, Raines, and Robertson 
counties in 1902, but no output was reported from these counties in 
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1903. Young County produced a small amount of bituminous coal in 
1902, but none was reported from this county in 1903. Palo Pinto 
County, which produced some bituminous coal in 1901 and 1903, was 
not credited with any production in 1902, 

Of the total product in 1903, 29,000 tons were undercut by the use 
of mining machines, of which there are eight in use in the State. The. 
production by their use has increased slightly each year, but the num- 
ber of machines has not changed in the last three years. 

During 1903 there were 2,380 men employed an average of 242 days, 
producing 926,759 short tons, an average of 389 tons per man for 
the year. The average tonnage per day was 1.61. In 1902 there 
were 2,369 men employed an average of 267 days in the production of 
901,912 tons, an average of 381 tons per man for the year, or 1.43 
tons per man per day. The productive capacity in the lignite mines 
is considerably more than in the bituminous fields, as shown by the 
fact that in 1903 the daily production per man was 3.2 tons, while in 
the bituminous mines it was 1.3 tons. The average tonnage per man 
for the year was in the lignite mines 579.2, and in the bituminous 
mines 343.7. 

Statistics of production for the last two years by counties are shown 
in the following tables: 


Coal production of Texas in 1902, by counties. 


Loaded ae Used at pd deo aver 
at mines trade mnes Total Total age | num- age 
County. for ship- ¡and used UM quantity. value. Per ber of BT 
ment. by em- heat ees days blo oes 
ployees. active. 
Short Shor Short Short 
tons, tons. tons. tons, 
Bituminous: 
Eastland ........ 
Erathic.s cud 
Maverick ....... | 
Parker.......... 683, 345 | 4, 881 7,779 696,005 | $1,326,155 | $1.91 278 1, 963 
Webb. sees 
Wise LI es 
Young .......... 
Lignite: 
Anderson ....... 
Bastrop ......... 
Houston ........ 
Medina ......... | 
Milam .......... 203, 822 710 1,375 205, 907 151, 090 .73 | 192 406 
Raines.......... | 
Robertson....... | 
Shelby .......... 
m 
Total... i... B57, 167 5,591 | 9, 154 901, 912 267 2, 369 


1, 477, 245 | 1.64 | 


County. 


Bituminous: 
Eastland 


an. ..n.on...o.»o 


Lignite: 
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Coal production of Texas in 1908, by counties. 


js " 
Loaded at} ¿2 
mines for dl 
shipment. by em- 
ployees. 
Short Short 
tona. tons. 
643, 541 4, 946 
236,715 | 29,075 
880, 256 34, 021 


The record of distribution since 1889 has been as follows: 


Year. 


+e.o0....... e... ..o. 


Aver Aver- 

Used at ige age |Average 
mines for! Total Total rice | DUM- number 
steam | quantity value. p r | berof | of em- 
and heat. En | days |ployees. 

* [active 
Short Short 
tons. tons. | 
| 
| | 
| t 
| | | | 
| 10,667 | 659,154 | $1,289,110 | $1.96 | 256 | 1,918 
1,815 267, 605 216, 273 . 81 181 462 
12, 482 | 926,759 | 1,505,383 | 1.62| 242] 2,380 
Distribution of the coal product of Texas, 1889-1908. 
Sold to | AVOT 
t Aver- 
Jocal Used at age |Average 
o trade |minesfor| Total Total mise | num- [number 
shipment, |&nd used steam and] quantity. | value. | r | ber of | of em- 
P ‘| byem- | heat. Pa | days | ployees. 
ployees. * | active 
Short Short Short Short 
tona. tona. | tons. tons. 
120, 602 6, 552 1, 062 128, 216 $340, 617 | $2.66 |........]......... 
180, 800 1,840 1,800 184, 440 465, 900 | 2.53 241 674 
169, 300 900 1, 900 172, 100 412,300 | 2.40 226 187 
241,005 | — 4,460 | 225 | 245,690! 569,883 | 2.82! 208 871 
300, 064 462 1, 680 302, 206 688,407 | 2.28 251 996 
417, 281 2, 412 1,155 420, 848 976,458 | 2.82 283 1, 062 
475, 167 7,705 2,097 484, 959 913,138 | 1.88 171 1, 642 
522, 177 12, 846 8, 992 544,015 896,251 | 1.65 187 1,958 
621, 635 8, 357 9, 349 639, 341 972,323 | 1.52 220 1, 766 
678, 732 3, 247 4,755 686,734 | 1,139,763 | 1.66 245 2, 130 
839, 166 34, 690 9, 976 883,832 | 1,334,895 | 1.51 256 2,410 
954, 521 4,318 9,534 968,373 | 1,581,914 | 1.63 246 2, 844 
1, 084, 381 4, 425 19,147 | 1,107,953 | 1,907,024 | 1.72 264 3, 051 
887, 167 5, 581 9,154 901,912 | 1,477,245 | 1.64 267 2, 369 
880, 256 34, 021 12, 482 926,759 | 1,505,383 | 1.62 242 2, 380 
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UTAH. 


Total production in 1903, 1,651,409 short tons; spot value, $2,026,038. 

The coal production in Utah has increased without any interruption 
each year since 1896.: This increase has been not only uninterrupted 
but exceptionally rapid, the production having quadrupled in 8 years. 
In 1896 the coal production in Utah amounted to 418,627 tons, the 
output then having about doubled during a period of 10 years. In 
1903 the output was more than four times that of 1896, the great 
increase in the last 8 years being due principally to the development 
of the silver mining industry and the transportation interests for 
the State. Compared with 1902 the coal production of Utah in 1903 
shows an increase of 106,888 short tons, or 6.8 per cent, in quantity, 
and of $228,584, or 12.7 per cent, in value. The average price per ton 
showed at the same time an advance from $1.14 to $1.90. 

Of the total amount of coul produced in Utah during 1903, 75,000 
tons were mined by the use of undercutting machines, as compared 
with 74,502 tons in 1902. The number of machines in use, 13, was 
the same in both years. 

The average production per man employed in 1901 was 772.6 tons; 
in 1902 it was 862 tons, and in 1903 it was 873 tons. The average 
production per man per day has shown a similar increase, being 2.98 
tons in 1901, 3.33 tons in 1902, and 3.52 tons in 1903. The mining 
industry of Utah has been comparatively free from labor troubles 
during the last two years. There were no strikes reported in 1902, 
and in 1908 the entire amount of time lost by strikes was 9,800 work- 
ing days, 350 men being idle for an average of 28 days each. The 
statistics of production by counties during the last two years are shown 
in the following tables: 


Coal production of Utah in 1902, by counties. 


y qum | : 
Sold to , Usedat Aver- 
. local mines Aver- age Aver- 
Count AE lar trade for a Total Total ae nom bes 
y. ! shi ment and used! steam coke quantity. value. p er ber of oem 
p *| by em- and ; s days loyees 
ployees. | heat. * |active, | P'OYees. 
Short Short Short Short Short 
tons. fons. tons. tons. tuna. 
Carbon ........ 1, 226, 542 8,501 : 42, 431 | 230,215 | 1,507,689 | 81,697,986 | $1.13 267 1,676 
Emery. 2 2: 4 kis 4,718 |........ lcccnnoos 4,718 5,250 | 1.11 87 17 
Summit ....... 42, 460 4,062 | 3,001 !......... 49,523 70,136 | 1.42 212 79 
Uinta.......... 1,200 2, MU A pelrueRILs 3,540 6,250 | 1.77 110 24 
| 6c) | PAPA l 
7,141 1,910 9, 051 17,832 | 1.97 153 80 


Total....| 1,277,343 | 21,531 | 45, 432 | 230, 215 | 1,574,521 | 1,797,454 | 1.14 259 1, 826 
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Coal production of Utah in 1908, by counties. 


Sold to Usedat, 


L | Aver Aver- 
Loaded local mines age 
Count at mines trade for Mae Total Total ee num- bed 
y: for ship- jand used, steam coke quantity value P ar ber of , olom. 
ment. by em- and ° | a days lovee 
ployees. | heat. active. | P"0Y€€8. 
Short Short | Short | Short Short i 
tona. tons. tons. tona. . tona. ! 
Carbon ........ 1, 243, 193 6, 826 | 42,871 | 307,096 | 1,599,986 | $1,907,616 | $1.19 251 1,762 
Emery......... 1,3001. ¡6,878 slds 8, 178 9,270 | 1.13 | 113 85 
pla | 
vas | 5064 | 2,232 A eee 7,296 | — 12,130| 1.66 | 210 28 
Sanpete........ ! | 
ummit........ . 
span | 52,198| 8,523) 3,933 |........- 61, 054 94,068 | 1.47 | 251 110 
Uinta. ......... | 
Small mines .............. 1/895 rece esee 1, 895 2/994 isis O es a epu e 
Total ....| 1,301,755 26, 354 y 46,204 | 307,096 ! 1,681,409 2,026, 03% | 1.20 248 1, 925 


The distribution of the product since 1891 and the total output since 
1876 are shown in the following tables: 


Distribution of the coal product of Utah, 1891-1903. 


Sold to 


Aver : Aver- 
Loaded local Used at : age 
Year at mines ' trade imines for unde | Total | Total SA num- | vdd 

: for ship- (and used; steam coke, | quantity. value Price | per of rex er 

ment. | by em- ¡and heat. : | ion days | oes 

ployees. | On. | active. | ployees 

Short Short | Short | Short | Short | 
tons tons tons tona i tons 

1891........ 315, 711 8, 233 21,650 25, 451 | 371, 045 $666,640 | $1.80 !........ 621 
1892... 821, 431 6,775 6, 509 26, 298 ! 361,013 562,625 | 1.56 230 646 
1893........ 350, 423 7,649 4, 258 50,875 | 413, 205 611,092 | 1.48 226 | 576 
1894........ 364, 675 11,173 6, 892 48, 810 431, 550 603, 479 1.40 199 | 671 
1895........ 376,479 | 25,097 7,253 | 63,027, 471,856 617,349 | 1.31 203 | 670 
1896........ 340, 338 9,171 | 7,411 61,707 418, 627 500, 547 1.20 202 | 679 
1897........ 424, 770 22, 667 9,198 64, 925 521, 560 618, 230 1.19 204 704 
1898........ 485, 716 11,542 9, 845 86, 606 593, 709 152,252 1.27 243 739 
1899........ 793, 881 13, 303 13, 046 5,819 786, 049 997, 271 1.27 265 443 
1900........ | 1,082, 723 17,355 18, 650 28,299 | 1,147,027 | 1,447,027 | 1.26 246 1, 308 
1901........ 1, 272, 848 18, 333 30, 446 987 1,322,614 1, 666, 082 1.26 259 , 1,712 
1902........ 1,277, 343 21,531 45, 432 230, 215 1,574,521 1,797, 151 1.14 259 1, 826 
1903........ | 1, 301, 755 26, 354 46, 204 307, 096 1,681, 409 2, 026, 035 1.20 248 1,925 
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Coal production of Utah, 1876-1908. 


[Short tons.] 


Year. Quantity. 


| Year. Quantity. 
"— — —— — Pt PME 
1876 ....... Sioa enna stains palate tae a O 318, 150 
E A IL A A oe ok cuneate a 371,045 
A E 7,200 | 1892......c.2c2. sees sescenti ^ 801,013 
D; Mem MMC PS 50, 000 | A TOME ET | 413,200 
LoT ON O A 481,550 
2 ENNIO NOME 52. 000 | PROG NR HC | 471, 836 
A EAE A AN 100.0007. Taiana cda 418, 627 
ILL. MPH 200, 000 | A e eM | 801,560 
A PE O UE 200, 000 | O IN AA 593, 709 
A ted in ae: 213,120 | MARNE" 786, 049 
OT 200, 000 i A A In 1, 147, 027 
Ee ee o ee A anaes, | 180,021 | 1901. .oooooaoaaanananoeononnenoa naa. 1,322,614 
CL A E nT O comes Pt aba E CUN. 1,574,521 
IL. MON PE | 236, 651 | 1008 A ER IÓ | 1, 681, 409 
VIRGINIA. 


Total production in 1903, 3,451,307 short tons; spot value, $3,302,149. 

So far as history records, the earliest production of bituminous coal 
in the United States was from the Richmond Basin in Virginia, in 
which mining began early in the last century. One authority states 
that 54,000 tons were produced from this district in 1822, and that in 
1824 the production amounted to 67,040 tons; that in 1826 it amounted 
to 88,720 tons: and in 1828, to 100,080 tons. In each of these years 
the output exceeded that of Pennsylvania anthracite. The pro- 
duction continued to increase until 1532, when it began to decline, and 
by 1850 it almost ceased. The statistics of the earlier years of pro- 
duction in Virginia are seemingly unreliable. The census of 1840 
reports the production for the State at 424,894 tons. No produc- 
tion was reported by the census of 1850, while that of 1860 credits 
the State with an output of 473,360 tons. The census of 1870 (the 
State of West Virginia in the meantime having been separated from 
Virginia) credits the State of Virginia with an output of 61,803 tons, 
and reports the production from West Virginia at 608,878 tons. The 
census of 1880, covering the fiscal year ending June 30, reports a 
production for Virginia of 43,079 tons. It was shortly after this, in 
1882, that the construction of the Norfolk and Western Railroad 
opened up what is known as the famous Pocahontas district, which 
includes Tazewell County in Virginia, and McDowell and Mercer coun- 
ties in West Virginia. The standing of Virginia as a coal mining 
State may be stated to have rebegun with this development. Ten 
years later, with the construction of the Clinch Valley division of the 
Norfolk and Western Railroad, the coal fields of Wise County were 
developed, since which time the coal production of the State has 
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increased with notable rapidity, the production of 1903 being more 
than five times that of 1892 and more than four times that of 1893. 
Compared with 1902 the production of the State in 1903 shows an 
increase of 268,314 short tons, or 8.4 per cent in quantity, while the 
value of the product increased $758,554, or 29.8 per cent. The aver- 
age price per ton advanced from 80 cents in 1902 to 96 cents in 1903. 

The statistics of the use of mining machines showed a decided 
decrease in 1903 as compared with 1902 and 1901, particularly in the 
amount of coal mined by their use. In 1901, 233,275 tons of coal were 
machine mined; in 1902 it had decreased to 132,709 tons; in 1903 it 
decreased further to 82,040 tons, the number of machines in use in 
the three years being 6 in 1901, 11 in 1902, and 10 in 1903. In con- 
nection with this it is interesting to note that the average tonnage per 
year for each man employed has also decreased. 

The statistics of labor employed in the coal mines of Virginia show 
that 5,608 men were employed in 1903 for an average of 267 days, 
while 3,912 men were employed in 1902 for an average of 293 days. 
From this it is deduced that the average tonnage per man per year in 
1902 was 814 tons, and in 1903, 615.4 tons. The average production 
per man per day in 1902 was 2.78 tons, and in 1903 2.3 tons. Details 
of production by counties during the last two years are shown in the 
following tables: 


Coal production of Virginia in 1902, by counties. 


Sold to ¡Used at A Aver- 
Loaded | local | mines ver’! age | Average 
County. | 2t mines | trade | for [Madeinto| Total | Total | “£ó | num- | number 
for ship- ¡and used] steam | coke. |quantity.| value. | PY“ | ber of | of em- 
ment. | byem- | and ion days |ployees. 
ployees. | heat. * | active. 
Short Short | Short Short Short | 
tons tons tons. tons. tons | 
Montgomery .. 7,911 4, 875 PP E EAT 12, 786 $30, 716 | $2. 40 233 53 
Tazewell ...... 538, 854 9,232 | 13, 216 162, 451 723, 753 684, 663 . 96 286 634 
Wises 662.4255. 875, 257 6, 809 | 17, 781 | 1,522,620 | 2,422,417 | 1, 782, 583 . 74 295 8, 143 
Chesterfield ... 
xi... | 22,537 |......... 1,900 |........... 24, 037 45,633 | 1.90 276 82 


Total ....| 1,444,559 , 20,916 | 32, 447 | 1, 685, 071 | 3, 182, 993 | 2, 543, 595 


| | 
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Coal production of Virginia in 1908, by counties. 


Sold to Used at 


local ¡ mines 
County Tae ioe ene or es 
: and used| steam coke. 
shipment. by em- | and 
ployees.| heat. 
Short Short Short Short 
tona. tons. tona. tona. 
Montgomery .. 11,510 7, 856 0902 - | sss sw 
Tazewell ...... 617, 438 6, 442 | 13, 451 202, 864 
Wise........... 968,381 | 15,466 | 40,886 | 1,538, 602 
Chesterfield ... 
Pulaski........ | 25, 798 189 | 1,882 |........... 
Small mines ...|........... W0 Ie cce roe otras 
Total....| 1,623,077 | 80,153 | 56,611 | 1,741, 466 


| 
Total 


quantity. 


20, 288 


2, 563, 285 


: 3, 451, 307 


Total 
value. 


3, 302, 149 


Aver- Ps Aver- 
a he num- | 88€ 
Price | her of number 
per | days of em- 
ton. active. ' ployees. 
2.37 137 108 
1.05 287 1, 040 
.90 266 4,371 
1.74 215 94 
. 96 267 5, 608 


The distribution of the product during the last fifteen years, and the 
total production since 1880, are shown in the following table: 


Distribution of the coal product of Virginia, 1889-1908. 


Sold to ¡ Used at 
local mines 
Year at mines trade for Made into 
: for ship- ¡and used steam coke. 
ment. by em- and 
ployees. | heat. 

Short Short Short Short 

tons. tons. tons. tons. 
1889....... 732, 881 13,179 7,516 112,210 
1890....... 608, 641 17,002 4, 908 153, 460 
1891....... 583, 082 16, 685 8, 178 183, 454 
1892....... 527, 304 20, 721 6,611 120, 569 
1893....... 714, 188 20, 578 | 4, 609 80, 964 
1894....... 1, 015, 718 21, 162 4,690 | 187,518 
1896....... 1, 024, 200 15,173 22,888 ' 306,613 
1896....... 824, 042 40, 951 38, 540 | 351, 190 
1897....... 969, 973 29, 017 48, 087 486, 225 
1898....... 1, 029, 185 19, 564 16, 234 750, 291 
1899....... 1,175, 004 23, 634 19, 004 887,649 
1900....... 1, 334, 659 45, 705 40, 639 972, 701 
1901....... 1, 390, 724 16,011 28,752 | 1,290,386 
1902....... 1, 444, 559 20, 916 32,447 | 1,685, 071 
1903....... 1, 623, 077 30, 153 56,611 , 1, 741, 466 | 


4 


Total 
quantity. 


1, 815, 274 
2, 105, 791 
2, 393, 754 
2, 725, 873 
3, 182, 993 
3, 451, 307 


— dEL.————— =, | | | ee 


ar age P6 
value, | Price | poro; number 
ton. | Jays lov eee. 

active 

$804, 475 | 90.93 |........ 1,555 
589, 925 75 296 1,295 
611, 654 . 88 246 820 
578, 429 86 192 836 
692, 748 . A 253 961 
933, 576 . 76 234 1, 685 
869, 873 . 63 225 2, 158 
848,851 | .68|  198| 2,510 
1,021,918 .67 218 2, 944 
1,070,417 | .59| 230| 1,855 
1,304,241 | .62| 252 1, 960 
2, 123, 222 . 89 239 3, 631 
2, 353, 989 . 86 279 4,152 
2, 543, 595 . 80 293 8, 912 
3, 302, 149 . 96 267 5, 608 
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Coal production of Virginia, 1880-1908. 


[Short tons.) 


Year. | Quantity. 


Year. Quantity. 
Le oa, MERIDIEN 43, 079 | A Beda pU SLOPE 675, 205 
Lo Ss Gest XR ER ' — 112,000 | LI OMNE 820, 339 
B2... 112,000 poor 1, 299, 083 
cada E ...ccccceceecreseccecceccenses 1, 368, 324 
a al ad aa deci zos col 336,000 || 1896....... 0. cee eee c cece rre 1, 254, 723 
O A batten cGececa ee hacaeleanes 1, 528, 302 
[MONUI 684,951 || 1898....... sees nnnm rene 1,815,274 
Jui? ec le eu eae cR Ed 825,263 || A r e tVse SE RC e rus 2, 105, 791 
O E A 1,078,000 A eterne 2, 393, 754 
1800. ios din des NE bl 0€ TET | 2,725,878 
1890 cesses sensere sen e iecl | 783,001: 1902.5 c deeou ch caus ortae aod ea: | 2,182,998 
IA | 736, 399 | EET EREE A nU | 8,451,307 


a United States census, fiscal year. 
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Total production in 1903, 3,193,273 short tons; spot value, 
$5,380,679. 

Washington is the only one of the Pacific Coast States producing 
true coal, all of the product from California and from Oregon being 
lignitic in character. Some of the Washington coals have the charac- 
teristics of anthracite, some are true coking coals, and some natural 
coke has been produced. The production in the State has increased 
regularly since 1894, and the increase in 1903 over the preceding year 
was particularly noticeable. This increase amounted to 512,059 short 
tons, or 19.1 per cent in quantity, and $808,384, or 17.7 per cent in 
value. The production has more than doubled since 1897, and more 
than trebled since 1891. 

The use of mining machines has not been successful in Washington. 
Two were in use there in 1899 and 1900 and four in 1901. Condi- 
tions were not found favorable to their continuance and their use has 
been abandoned, no production by machines having been reported 
there in 1902 or 1903. 

The statistics of labor employed in the coal mines of Washington 
show that in 1902 the average production per man was 609 short tons, 
and in 1903, 670 short tons, the average tonnage per day per man also 
increasing from 2.22 tons in 1902 to 2.35 tons in 1003. The details of 
production by counties during the last two years are shown in the 
following tables: 
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Coat production of Washington in 1902, by counties. 


Sold to |Used at Aver- | Aver- 


Aver- 
Loaded local mines age age 
Count |: at mines jtrade and) for Mane Total Total in num- | num- 
y. for ship- used steam oke quantity. value. p nig berof | ber of 
! ment. | byem- | and | *9*€ En | days | em- 
ployees. | heat. active. | ployees. 
| Short Short Short | Short Short 
tons. tons. tons. tons. tons. 
King ui 940, 140 18,017 | 59,731 |........ 1,017,885 |$1, 988,325 | $1. 95 278 1, 696 
Kittitas.......... 1, 224, 371 7,805 | 18,744 |........ 1,250,920 | 1,712,780 | 1.37 299 1,547 
Pierce ........... _ 311,630 2,539 | 18, 288 | 56, 146 383, 603 799,774 | 2.08 231 1, 040 
Other counties «. 22, 036 926 | 5,210 601 23, 803 71,416 | 2.48 288 121 
Total ...... | 2,498,177 | 29,287 | 97,003 | 56,747 | 2,681,214 | 4,572,295 | 1.71 275 4, 404 
` a Lewis, Skagit, and Whatcom. 
Coal production of Washington in 1908, by counties. 
| Sold to |Used at Aver | AYET- | 
Loaded local mines Made age lAverage | 
Count | at mines | trade for int Total Total rice” RUM- number 
y ¡ for ship- |and used | steam ¿ole quantity. | value. p berof | of emi- 
ment. by em- and : ton days | ployees. 
ployees. | heat. ` | active. 
Short | Short | Short | Short | | Short | 
tons. tone. tons. tons. tons. 
Kg 22s 1, 155, 693 21,325 | 52,542 |.......-. 1, 229, 560 |$2, 134, 421 | $1.74 275 2, 003 
Kittitas.......... | 1, 338, 160 12, 841 | 18,715 |........ 1,369,716 | 1,948,263 | 1.42 296 1, 630 
Pierce ........... 473, 151 8,065 | 21,419 | 75, 165 72, 800 | 1,258,230 | 2.20 287 1, 035 
Lewis, Skagit, 
and Whatcom. 11,815 1,810| 8,072 |........ 21, 197 39,765 | 1.88 251 100 


Total ...... | 2, 978,819 38,541 |100, 748 | 75,165 | 3,193,273 | 5,380,679 | 1.69 285 4, 768 


The total production by counties for the last five years, with the 
increases and decreases in 1903 as compared with 1902, is shown in 
the following table: 


Production of coal in Washington, 1899-1908, by counties. 


[Short tons. ]} 

| Increase, Decrease, 

County. 1899. 1900. 1901. 1902. 1903. 1903. | "1908. 
Cowlltz..... dias 480 MA AI A AI ird 
King ................ 847,303 | 1,008,101 | . 957,549 | 1,017,888 | 1,229,560 | 211,672 |.......... 
Kittitas.............. 661,210 873,751 | 1,012,521 | 1,250,920 | 1,369,716 | 118,796 |.......... 
Lewis............ see. 300 300 520 826 1,410 Bd co acci. 
Pierce ............... 506, 385 577, 127 585, 984 888, 603 72,800 | 189,197 |.......... 
Skagit ............... | 6, 755 10, 130 12, 643 21, 967 19,115 |.......... 2,852 
Whatcom............ 7,448 9, 184 9, 000 6,010 672 l.......... 5, 338 
me cu e lr a A AA MMC NEEN 
Total .......... 2,029,881 | 2,474,093 | 2,578,217 | 2,681,214 | 3,193,273 |612,059 |.........- 


a Net increase. 
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The distribution of the product during the last fifteen years has 


been as follows: 


Distribution of the coal product of Washington, 1889-19038. 


| Loaded 


: local 
fan. UD ee 
ment, by em- 

| ployees, 

l Short Short 

tona. fons, 

1889.............. |. 939,046 | 15,574 
1890.............. 1,212,621 | 17,249 
1891........ ..... 1,008,496 | 12,025 
1892... .......... 1, 150, 865 9, 802 
1893.............. 1,186,109 | 18,858 
1894............... 1,090,232 | 10,822 
1895.............. | 1.108,868 | 16,320 
1896.............. 1,095,484 | 16,722 
18075. essit 1,347,915 7,149 
1898.............. ' 1,748,411 | 30,636 
WM is 1,897,962 | 20,281 
1900........ ees "2,318, 897 | 26,120 
Lasso 2,400,276 | 18,553 
TE aY A tents | 9,498,177 29, 287 

1903.............- 


Sold to | Used at 
mines 


for 
steam 
und 
heat. 


Short 
tona. 


19, 958 
17,019 
20, 42% 
40, 085 
48, 506 
56, 853 
43, 249 
44,613 
39, 902 
56, 966 
61, 443 
69, 788 
75,678 
97,003 


38, 541 |100, 748 


Made 
into 
coke. 


Short 
tona. 


39, 000 | 
16, 800 
15, 300 
12, 675 | 
11,374 
8, 563 
22,973 | 
38, 685 
39, 146 - 
48, 558 
50, 195 
59, 288 
83, 710 
56, 747 
75, 105 


Total 


quantity. 


Short 
tons. 


1, 030, 578 
1, 263, 689 
1, 056, 249 
1, 213, 427 
1,264,877 
1, 106, 470 
1, 191, 410 
1, 195, 504 
1,434, 112 
1, 884, 571 
2, 029, 881 
2, 474, 093 
2,578,217 
2, 681, 214 
3, 193, 273 


Total 
value. 


$2, 393, 238 
3, 426, 590 
2,437, 270 
2, 763, 547 
2, 920, 876 
2, 578, 441 
2, 577, 958 
2, 396, 078 
2,777, 687 
3, 352, 798 
3, 603, 989 
4, 700, 068 
4, 271, 076 
4, 572, 295 
5, 380, 679 


Aver oe Aver- 
age num- age 
price | her of number 
Bn. | days ployee 
* lactive, | P'0Yees. 
$2.32 A 2, 657 
2.71 | 270 2, 206 
231] 21 2,447 
228) 247 2, 564 
2.31 241 2,757 
2.33 207 2, 662 
2.16 224 2, 840 
2.00 221 2,622 
1.94 236 2,739 
1.78 | 270 3, 145 
1.78 | 259 3, 330 
1.90 | 289 | 3,670 
1. 66 276 4,515 
1.72 275 4, 404 
1.69 285 4,768 


2,958,819 

The United States Census report of 1860 states that in that year the 
coal production of Washington amounted to 5,374 short tons. In 1870 
the Census Office reported the production at 17,844 tons. The pro- 
duction for the intervening years has been estimated by the writer 
and is shown in the following table which gives the production of 
the State from 1860 to the close of 1903: 


Production of coal in Washington, 1860-1908. 


(Short tons.] 


Year, Quantity. Year Quantity. 

1800 taa | Ba A E catas 110, 342 
253 EEA 000 187 7a. E E E weal ud 120, 896 
1662 esc RT TEE NOS 1:000. | 1878: edo Ea EE FREE UA RP EE VIRI bk 131,660 
|: eL TE IA AA e o a o gute ded 112, 666 
iL. NONI 19,000. || A EE Ee cr OE ER RE 145, 015 
1865 25. cose ewe pida ntes Seton duis 12:000:1| 188 at cs 196, 000 
1866. na ai A A tei bti c RE HA eau ae 177,310 
1867. oa Deed E EET ao Nes 14,500 || A BC sdesieatitule daa daa 244, 990 
1888 Loch occ E toned 15,000" || 1884... is 166, 936 
O II rS 16,200.15 aaa 380, 2: 

A nosso Jae dcbet A O amin vans 423, 525 
Incas 20,000 oras 772, 601 
E O RETE 23,000 UU CLERI 1, 215, 750 
E PREE A So cee halte NEL -—— ———€—À— 1,030,578 
| RERO mesa EPE E 30,352 I| ———————— ees 1,263, 689 
O 99. 909-1] A A A HP BeEES 1, 056, 219 


M R 1903—34 
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Production of coal in Washington, 1860-1908—Continued. 


Year. Quantity. Year. Quantity. 
IED oesi O a a EN 1,213, 427 | 1808 teil Li ans enne E EL c iR 1, 884, 571 
PSS tected uk date ERN 1,264,877 |! 1809...... 20. ccececececcecececececeeees 2, 029, 881 
Lo "RE 1,106, 470 | A a eo a La aC 2, 474, 093 
S I MITTEN 15191,4101 100 6:05 ornare aN 2,578, 217 
A e A 1,195,504 || 1900: boss 2, 681, 214 
A ee AN 1-13L 112] 100. A use RD HMEIDPME 3, 193, 273 


WEST VIRGINIA. 


Total production in 1903, 29,837,941 short tons; spot value, 
$34,297,019. 

The coal-mining industry in West Virginia in 1902 was considerably 
interfered with by labor troubles, which affected particularly the oper- 
ations along New and Kanawha rivers, in the southern portions of the 
State. In consequence of these labor troubles, which were precipitated 
by the refusals of the operators in these districts to meet in joint con- 
ference the officers of the United Mine Workers of America, the 
operators did not participate fully in the benefits arising from the 
shortage of coal produced by the strike in the anthracite region of 
Pennsylvania. Notwithstanding the abnormal demand for bituminous 
coal which was occasioned by the strike in the anthracite region, the 
coal production of West Virginia in 1902 increased only 502,424 short 
tons, or 2.1 percent over 1901. Had it not been for the labor troubles 
in the State the production would probably have shown an increase of 
ten times this amount. Asa result of this strike the mines along the 
Kanawha River were not worked regularly and the operators in this 
district suffered consequently in the strike of 1902. So far as the New 
River was concerned the strike was unsuccessful. No labor troubles 
of consequence were experienced in 1903, the result of which is shown 
in the increased production for the State of 4,766,415 short tons, or 19 
per cent in quantity, and of $9,548,361, or 38.6 per cent in value, over 
1902. The average price per ton advanced from $1.01 in 1902 to $1.17 
in 1903. This advance in price in connection with the increased pro- 
duction places West Virginia as third in rank in the value of the coal 
produced as well as in the quantity. Prior to 1903 Ohio, while rank- 
ing fourth in the quantity of production, exceeded West Virginia in 
. the value of the product. 

One of the interesting features in connection with the coal- mining 
industry in West Virginia has been the increase in the use of mining 
machines and in the quantity of coal produced thereby. In 1898 there 
were only 86 machines in use in the State; in 1903 there were 788 
machines in use. In 1898 the machine-mined tonnage amounted to 
1,323,929 short tons; in 1908 it amounted to 8,193,840 short tons. 
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Compared with 1902 the number of machines in use showed an 
increase of 209, and the machine-mined product an increase of 2,455, - 
795 short tons, or from 5,738,045 tons to 8,193,840 short tons. 

The statistics of labor employed in the State show that in 1902 
35,500 men were employed for an average of 205 days, producing an 
average of 692 tons per man for the year and 3.38 tons per man per 
day. In 1903, 41,554 men were employed for an average of 210 days 
and produced an average of 706 tons per man for the year and 3.36 
per man per day. The average time made for the day in 1903 was 
nine hours. The details of production in 1902 and 1903 are shown in 
the following tables: 


Coal production of West Virginia in 1902, by counties. 


| [sea to | Used at! : | Aver. | Aver- 
Loaded | local | mines Aver- e | 280 
trade "| Made : age | ag num- 
County at mines and ve into Totai Toti rice, UM: | ber of 
y for ship- | iced hy | Steam | cok quantity.| value. |! iir ber of em 
| ment. employ- nd ton. Eng ploy- 
| ees, ; | ees 
genes Short Short Short Short Short 
fons. tons, tons. tons. lona, 
Barbour ............... 455,511, 21,835 9,801] 25,578 512,725 $560,068 $1.09 225 769 
A eeilswesa us vs AA E 4, 910 5, 665 1.15 98 16 
Brooke ................ 36,380) 3,847 AA 40,372; 53,868| 1.33 184 92 
Fayette. ooann onan 3,979, 127| 48, 570) 54,731; 692,684, 4,775, 112) 5,832,098] 1.22 181] 8, 889 
E visos eed enean 3, +40, M rt 8, 410 3,480! 1. o1 145 8 
OPN I a o EY | 28 E ger P 2, ji 3, ni 1. 16 7 45 
Hancock .............. 25,623) 63,721. 1,036 ......... 80,400! 108,953 1.36 234| 109 
Harrison .............. 1,935,727] 22,920 26, 166 81,781 2,066,597, 1,985,078 .96 175 2,629 
Kanawha ............. 1,765,272} 31,423 13,811, 38,581 Leman 2,226,383 1.20 178| 4,263 
Lew: -4 coe sates ised sahat DA rs sede atento 540 405  .75 45 4 
| 
Marion ................ 2,817,880| 24,841! 54,676, 499,797 3,397,194| 3,090, 181. .*1 206 3,279 
Marshall .............. 159,484) 79,090, 5,217 ......... 243,791) 245,359 1.0, 211 350 
Mason ccoo 73, 105 65,587 8,095 .......: | 144,727 148,254 1.02 238] — 858 
McDowell ............. 3, 761, 702 67,210 45, 514 1, 685, 229, 5, 459,655) 4,768,455 — .N; 240| 5,988 
Mercer ................ 993,838} — 9,166, 6, 2A 238, Sed 1,248,279 1,100,423 .*&  221| 1,186 
Mineral ............... 509, 796 5, 096 oe 514,993, 450,168, .87 238 654 
Mingo...............-- 794,358) 7,844 3,972......... | 806,174| 786,165 . od 243 1,548 
Monongalia ........... 95,774| - 1,943 437, 55,320, 153,474 124,908  .Nl] ?33 138 
Ohio nis eoe cete dcriceil 137,981] 90,752| 1,608!......... | 230,241| 243,758 1.06 2| 321 
Preston........... sees 512,611]  23,146| 14,553| 40,096, 590,436) 695,417, 1.18  196| 1,036 
Putnam ..............- | 182,087| — 1,146| 1,026!......... 184,259)  274,u02: 119 2 670 
Raleigh ............... | 273,548) —3,927| 4,912......... 281, un 359.251 1. d 190 463 
H 
Randolph ............. | 310,929| — 4,965 625| 83,626. 400,145! 410, 915) 1.03, 159 573 
TRVÍOR ieaiai 353,014] 18,474]  2,162.......... 368,650! 339,459  .92 189 522 
Tucker ................ 634,094| 23,792} 18,156, 490,038 1,166,080) 858,216  .74|  276| 1,426 
Clav, Nicholas, Ritchie, 
and Upshur.......... 39,452) 5,570 400... oo... 45,4220 — 70,370. 1.55) 142 179 


———————M9 | |] ———M—— d——————— 12——————— L| ———————- | A PA 


Total suceso yi 19, 847,321| 623, 903} 267, aua 831 71 24, 570, 826/24, 748, 658| 1.01 205| 35,500 
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Coal production of West Virginia in 1908, by counties. 


ea Used at ead aver Cage. 
Loaded trade mines Made e | 28% | num- 
County. . bud and qe into TO ro ee ber of ber 
snip- used by steam coke. quantity. value, per ro of em- 
ment employ- ene ton. Bt i ploy- 
ees, " $ ees, 

Short Short Short Short Short 

tona. tons. tons. tons. tons. 
Barbour ............... 682, 469| 7,663| 14,408 38,388! 742,928} $718,510) $0.97| 247) 1,064 
Brooke ...............- 81,816) — 8,04, IAB... 85,025, — 44,500. 1.89) 236 "4 
Fayette................ 5,031,073| 83,743 113,644! 863,733| 6,092, 193] 7,559,612, 1.24| 184| 10,067 
Grant... ees 65,523, — 2,069 11,40 ......... 78,982 97,872 124 5| 234 
Hancock .............. 127,501| 25,230 1,082 ON 158,763, 219,000 1.42 — 252 219 
Harrison .............. 2,408,042. 13,936 26,992 55,668 2,504,638] 2,829,660, 1.13 189| 3,023 
Kanawha ............. 2,917, 805 50,031 34,913 82, 163| 3,034, 912 3, 446, 651, 1.14 196} 5,242 
McDowell ...........-- 4,059,187. 99,846 126, 760 1, 818, 007! 6, 103,800 7,432,250, 1.22 219) 7, 359 
Marion ...............- 2,706,500| 27,117, 52,166] 347,916 3,133,699 3,438,109 1.10 223 $277 
Marshall .............. 299,310  66,292| 7,295......... 372,807 444,997 1.19 288 — 547 
Mason ........... sees 65,171} 53,049 — 9,426 ......... 127,046 — 154,004, La 2335 26 
Mercer ................ 1,033,022] 12,294 7,913 322,551 1,375,780, 1,563,372 1.14 224 1,525 
Mineral ............... 617,862) 8,042, 3,195......... 629, 099 166,787 1.45 922) 657 
Mingo................- 1,133,462 24,212 6,880......... 1,164,554! 1,381,553 1.19 246 2,131 
Monongalia ........... 114,732 2,817. 1,700 43,163 161, 912 155, 122 .96 244 198 
Ohló. caret ne neun: 114,459| 31,513, 1,260......... 147,932| 185,951, 1.26 212 22; 
Preston. .............. 674,927. 17,179 21,312 91,642 805,060 860,521] 1.07,  250| 1,250 
Putnam ............... 291,043, 3,901} 3,555......... 298,499]  408,180| 1.37) 254) 835 
Raleigh ............... 406,051] — 6,328|  5,080.......... 417,459, 543,091| 1.30| 156 955 
Randolph ............. 295,708| 7,629) 3,187. 151,877, 458,401 461,235 1.01 231 452 
Taylor..............-.- 278,811| — 8,969 2,430) 1,936, 292,146, 312,748| 1.07| 191 534 
Tucker ...............- 757,761| 10,706) 18,257| 454,841| 1,241,565, 1,170,468, .94| 275) 1,222 
Other countles« ....... 44, 414 4, 786 850;......... 50, 050 88,864| 1.78 184 158 
Smali mines...........|.......... 15:001 oo reds orent 15, 051 18,412| A A ic ce S 

Total........ ... 24,056, 649 584, 927| 473, 780,4, 221, 885/29, 837, 241 


34,297,019] 1.17 219 41,554 


ESA US SES 


a Braxton, Clay, Gilmer, Nichols, and Ritchie. 


In the following table are shown the statistics of production by coun- 
ties during the last five years, with the increases and decreases in 1903 
as compared with 1902: i 

Coal production of West Virginia, by counties, 1899-1903. 


(Short tons.] 


County. 1899. 1900. 1901. 1902. 1908: . “| rod DEC EQUES 
Barbour............. 79,735 | 216,231 | 313,876 | 612,725 | 742,928 | 280,208 |.......... 
Brooke .............- 71,246 60, 970 73, 198 40, 372 35,025 |.......... 5, 347 
Fayette. ............. 6,089,815 | 5,742,138 | 6,062,389 | 4,775,112 | 6,092, 193 (1,317,081 |.......... 
Granite Riu PA ae at, Macias 2,776 78,932 | 76,156 |.......... 
Hancock ............ sees. MS NEMORE, eee Se Oe 80,400 | — 153,763 | 73,963 |.......... 
Harrison ............ 641,022 | — 945,955 | 1,762,563 | 2,066,597 | 2,504,638 | 438,041 |.......... 
Kanawha ..........- 1,505,141 | 2,062,741 | 1,983,903 | 1,848,617 | 3,034,912 1,186,295 |.......... 
A A. CN EN 1 A MEINE ANDE 540 
McDowell ........... 4,290,912 | 4,921,235 | 4,995,511 | 6,459,655 | 6,103,800 | 644,145 |.......... 
Marion .............. 2,783,161 | 8,241,675 | 8,411,597 | 8,897,194 | 8,133,699 |.......... 268, 495 


Marshall ............ 239, 436 231, 671 217, 237 243, 791 872,897 | 129,106 l.......... 


Putnam 
Raleigh 
Randolph 


Taylor..... 


Tucker 


eee 


COAL. 


Other counties and 


small mines 


.*..no.oe noo 


47,291 


378, 765 
1,157, 470 


167, 974 


142, 209 129, 964 144, 727 127,646 |.. 
1,009,536 | — 961,028 | 1,248,279 | 1,375,780 
641,156 597, 776 514, 993 629, 099 
574,156 | 576,886 | 806,174 | 1,164,554 
87, 400 110,801 153, 474 161, 912 
137, 796 191,761 230, 241 147, 232 |.. 
381, 947 489, 239 590, 436 805, 060 
187,870 | 242,789 184, 259 298, 499 
90, 507 148,493 | 281,817 417, 459 
179, 588 161,561 400, 145 458, 401 
523, 268 380, 590 368,650 | 292,146 |.. 
1,180,053 | 1,097,340 | 1,166,080 | 1,241,565 
139, 215 167, 400 53, 772 65, 101 


1902. 


19,262, 995 | 22,647,207 | 24,068, 402 24,570,826 | 29,337,241 


a Net increase. 


1903. 


Coal production of West Virginia, by counties, 1899-1908—Continued. 
* 


"2c 
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Increase | Decrease 


| in 1903. | in 1903. 


.e.o.o.ono 


The distribution of the product for the last fifteen years is shown in 
the following table: 


Year. 


. The principal coal-producing regions of 


certain geographic or physiographic features. 


Distribution of the coal product of West Virginia, 1889-1908. 


Loaded at 
mines for 
shipment. 


Short 
tons. 


4,764, 900 
5,614,752 
6,887, 151 
7, 560, 790 
8, 591, 962 
9,116,314 
8, 858, 256 
9, 838, 053 
11,312, 408 
12, 965, 903 
15, 044, 272 
18, 348, 162 
19, 859, 809 
19, 847, 321 
24, 066, 649 


mines 
for 


steam coke. 


Made into Total quan- 


tity. 


Aver- 
Total | age 

price 
value. per 

ton. 


Aver- 
age 
num- 
ber of 
days 
active. 


Aver- 
age 
num- 
ber of 
em- 
ployees. 


a o e Beene 1————— 


426, 441 
446, 795 
471, 796 
476, 996 
494, 051 
574, 746 
623, 903 
584, 927 


936, 325 
1, 310, 781 
1, 856, 473 
1,687, 243 
1,679, 029 
2,019,115 
2, 034, 087 
2, 555, 407 
2, 430, 262 
3, 202, 124 
3, 644, 705 
9, 662, 923 
8, 378, 229 
8, 831, 717 
4, 221, 885 


142, 071 
255, 618 
267, 885 
473, 780 


10, 708, 578 
11, 627, 757 
11, 387, 961 
12, 876, 296 
14, 248, 159 
16, 700, 999 
19, 252, 995 
*22, 647, 207 
24, 068, 402 
24, 570, 826 
29, 337, 241 


6, 208, 128 
7,359,816 | .80 
7,852,114 | .80 
8,251,170 | .77 
8,706,808 | .75 
7,710,575 | .68 
8,336,685 | .65 
8,987,393 | .63 

10,131,264 | .61 

12,053, 268 | .68 

18, 416,871 | .81 

20,848,184 | .87 

24,748,658 | 1.01 

34,297,019 | 1.17 


West Virginia may be 
divided into four distinct districts. These may be distinguished by 


They do not include 


all of the coal-producing counties of the State, but do include the 
more important ones, and contributed nearly 90 per cent to the total 
output of the State. Two of these districts are in the northern part 
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of the State, and two in the southern portion. The two in the north- 
ern portion of the State are designated, respectively, the Fairmont or 
Upper Monongahela district, and the Elk Garden or Upper Potomac. 
Those in the southern portion of the State are the Pocahontas or Flat 
Top district and the New and Kanawha River district. The Upper 
Monongahela district is penetrated by the Baltimore and Ohio Rail- 
road, and sends its coal to market over that highway. The Upper 
Potomac region is also reached by the Baltimore and Ohio Railroad, 
and is penetrated by the West Virginia Central and Pittsburg Rail- 
road. The Pocahontas or Flat Top region is tributary to the main 
branch of the Norfolk and Western Railroad. All of the product of 
this district goes either west or to tidewater over that line. The New 
and Kanawha River district is named from the two rivers which drain 
it, the coal being shipped partly by the Chesapeake and Ohio Railroad, 
which passes through it, and partly by barges on the Kanawha River. 
The most important district from the productive point of view is the 
New and Kanawha River, which embraces the counties of Fayette, 
Kanawha, Raleigh, and Putnam. The coal from these four counties 
is drawn from two different areas, most of the coal from Kanawha 
and Putnam counties being from a higher geologic horizon than that 
of Fayette and Raleigh counties, but the district is practically com- 
pact and continuous, and is drained by the same waters and reached 
by the same railroad, so the two areas are considered as one district 
in this report. 
Coal production of the principal districts of West Virginia, 1886-1908. 


[Short tons. ] 


Fairmont 
New and |Pocahontas U r Po- 
Kanawha | or Flat | Of Upper e dm 


Tenn River | Topdis- | Mononga-| pik Garden 
district. ct.a district. district. 

Mi Si E ds ds. Se 2, 290, 563 968, 484 406, 976 383, 712 
5o; O SREP ARTE AC MO ARD AER A AA 2,379,296 | 1,357,040 | — 520,064 603, 343 
EE A AA 2,840,630 | 1,912,695 | 473,489 518, 878 
ARE E e LES Pree 2,669,016 | 2,290,270 | 456,582 666, 956 
O A A 3,012,414 | 2,702,092 600, 131 819, 062 
AI II IO 3,632,209 | 3,137,012 | 1,150,569 | 1,052,308 
o CR SERRE RES *....| 8,773,021 | 3,503,260 | 1,141,430 942, 154 
HORE od dete d aut A 4,099,112 | 3,815,280 | 1,255,956 | 1,129,397 
DOC TNAM OR PAULO AE A II WE PRESE RT 3,650,971 | 5,059,025 | 1,655,532 927, 220 
Do ata tie IN ANN tant ee 4,399,623 | 4,044,998 | 1,550,256 | 1,125,601 
a ds PA TEO E E O IEO 4,650,455 | 4,608,113 | 1,743,590 | 1,245,012 
A ds ct A AAA ETT 4,921,701 | 4,859,373 | 2,074,663 | 1,425,026 
[o A A O 5,947,272 | 5,521,160 | 2,525,294 | 1,581,562 
PETE IAE RAIN IA 6,544,956 | 6,033,844 | 3,374,183 | 1,786,009 
A A 7,804,879 | 6,901,637 | 4,187,630 | 1,999,797 
A IRA RE E RAS 8,427,574 | 6,736,107 | 5,174,160 | 1,856,677 
7 ARI A AA AAA 7,089,805 | 7,431,687 | 5,463,791 | 2,581,218 
EOI SN Ier UU IO 9,843,063 | 8,819,775 | 5,638,837 | 2,229,065 


a Including production of Tazewell County, Va. 
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In order to show the great increase made by West Virginia as a coal- 
producing State the following table has been prepared. ‘The statement 
shows that in twenty-three years there has only been one exception to 
a steadily increasing output, and that during the period the annual 
increase has exceeded 1,200,000 tons. 


Annual increase in the coal production of West Virginia, 1881-1908. 


[Short tons.] 


D 


Year. Quantity. | Year. Quantity. 
1882 over 1881 AA ec AR enfin 560,000 | 1896 over 1895............. llle re 1, 488, 335 
1883 over 1882 2.2.0.2. cece ee ee 95,833 | 1897 over 1896............. lesse esee 1, 371, 863 
1884 over 1883 ........... oooooooooo... 1,024,167 | 1898 over 1897......................... 2, 452, 840 
1885 over 1584 ,............... eee eee 9,062 | 1899 over 1898......................... 2,501, 996 
1886 over 1:85 ..............uuue ce eee 636, 734 || 1900 over 189........ooooooooooooooo.. 3, 391, 212 
1857 over 1880 .......... l.l. elle ees. | 875,824 |! 1901 over 1900..... eM | 1,421,195 
1888 over 1887 .........ooooooommommo... 617,180 | 1902 over 1901l........ooooooommomo.oo... 502, 424 
1859 over 1888 ............ooooomomoo.... 733,080 | 1903 over 1902..........oooooooooomoo... 4, 766, 415 
1890 over 1889 ..........o.ooooooooomoo.. 1,162, 774 poe ot 
189] ae 1890 1. 896 He Total Increase in 23 years ...... 27,657,241 
iM b LO ps vera nual increase.............| 1 

1892 over 1891 ...........ecceeeeeceees bjsogg o an dd 202,409 
1893 over 1892 ......................... 969, 823 | 
1894 over 1893 ......................... 919, 179 

Total increase in 13 years....... 9,947,757 | 
Decrease in 1895 ...................... 239, 796 

Total increase in 14 years....... 9, 707, 961 | 


| 


The annual production of coal in West Virginia since 1873 has been 
as follows: 
Coal production of West Virginia, 1873-1908. 


[Short tons.] 
Year. Quantity. Year. Quantity. 

y pee Pn PS MEI C ——— 6, 231, 880 
JB ee tence De ace eee MEE 1, 120, 000 | o E A clu hatten PEDE dr elas 7,394, 654 
1870 ies ase ehe ed T E ET 1.190.000 | 189], id ea 9, 220, 665 
Myr RUNE 896,000 | 1892........ cesses nnne 9, 738, 755 
A T E E A EER 1:120; 000.11 TE iaa 10,708, 578 
1676 taco E TE ii A aaa ai 11, 627, 757 
iL; «RC Tc 1,400,000 || 1895.0... ..... ccc cece me 11, 387, 961 
A nasal 1, 829, 844 | A 12, 876, 296 
M RR TE 1,680,000 || 18972 259: Que Gute ta 14, 248, 159 
| "Rc 2, 240,000 || 1898. a dd 16, 700, 999 
TESS NU RH TRIN 9, 335, CAU  ——— 19, 252, 995 
|. pec —— € 8. 360, 000 || 1900. asi cext obi tex Qe aa 22, 647, 207 
a le saeiinash aes 3,369. 062: | 49013. cnet des 24, 068, 402 
PEGG RPM 4,005,796 | 1902........ 0c. cece cece ee eere 24, 570, 826 
obs 488162011 1. de 29,337, 241 
A cna teens Meek sae en tenis 5, 498, 800 


a United States census, fiscal year. 
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WYOMING. 


Total production in 1903, 4,635,293 short tons; spot value, $5,731,281. 

Compared with 1902 the coal production of Wyoming shows an 
increase of 205,802 short tons, or 4.6 per cent, in quantity, and of 
$494,942, or 9.5 per cent, in value. The production in Wyoming in 
1903, like that of most of the coal-producing States, was the largest 
ever obtained. 

Of the total product in 1903,783, 822 short tons, or 16.91 per cent, was 
undercut by the use of mining machines, although the number of 
machines in use shows a decrease from 69 in 1902 to 59 in 1903. 

According to the returns to the Survey for 1903, Wyoming has the 
record for the largest number of tons produced per man employed 
during the year, for the first time exceeding Maryland in this respect. 
This increase in the productive capacity per man in Wyoming was 
probably due to the larger amount of machine mined coal. The 
returns for 1903 show that the total production for the year was 928.4 
tons per man, as compared with 843.7 tons per man in 1902. Theaver- 
age production per man per day was 3.68 tonsin 1908, as compared with 
3.4 tons in 1902. Maryland in the latter regard continues to hold the 
first place, having an average of 3.74 tons per man per day in both 
1902 and 1903. | 

The statistics of production by counties during the last two years 
is shown in the following tables: 


Coal production of Wyoming in 1902, by counties. 


Sold to 


Aver 
local | Used at Aver- 
Loaded at} trade mines | Made age age | Average 
County. mines for] and |forsteami into Toni . oon Drice Ero eae 
shipment.| used and | coke. | 4% y. 9 | per |G orem 
by em- | heat. ton. Pr ployees. 
ployees. e 
Short Short Short Short Short 
tons. tons. tons. tona. tona. 
Carbon ......... 352, 667 8,374 26,166 |... ces 382,207 | $461,338 | $1.21 185 559 
Converse ....... 65, 184 945 6,200 |........ 72,329 95,690 | 1.82 203 111 
Sweetwater ....| 1,517,583 8, 886 68,871 |........ 1,595,340 | 1,821,515 | 1.14 223 1,979 
Uinta........... 1,520,636 | 14,945 59, 527 225 | 1,595,333 | 1,756,365 | 1.10 269 1, 636 
Other countiesa| 688, 380 8, 951 48,691 | 38, 260 784,282 | 1,101,401 | 1.40 300 1,065 
ARA ——— PE PA ES A EA E EP 
Total ..... 4,144,450 | 37,101 | 209,455 | 88,485 | 4,429, 491 ! 5,236,339 | 1.18 248 5, 250 


a Bighorn. Crook, Fremont, Johuson, Natrona, Sheridan, and Weston. 
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Coal production of Wyoming in 1908, by counties. 
u Soldto| | AN 
Loadedat, local | Used at | Made 


trade mines for Total Total € ` num- number 
County. m neria andused steam Rd quantity. | value. price ber of | of em- 
P “| by em- and heat. : n. | days |ployees, 
ployees. * | active 
Short Short Short Short Short 
tona tons tons. tona tona 

Sweetwater..... 1,551,133 | 10,738 67,073 |........ 1, 628, 944 |$1, 923,618 | $1.18 254 1,767 
Uinta........... 1, 704, 751 16, 983 60,934 |........ 1,782,668 | 2,036, 451 1.14 257 1,599 
Other countiesa | 1,115,727 | 17,949 65, 914 | 22,000 | 1,221,590 | 1,767, 141 1.45 246 | 1, 627 
Small mines.... ........... 2,091 |...... A uua sn 2, 091 AA pu won ptt 
Total..... 4,371, 611 47,761 193, 921 | 22,000 | 4,635,293 | 5, 731, 281 1.24 | 252 4, 998 


a Carbon, Converse, Crook, Fremont, Johnson, Sheridan, and Weston. 


The distribution of the product for consumption since 1889, and the 
annual output of the State since 1868, are shown in the following 
tables: o 


Distribution of the coal product of Wyoming, 1889-1908. 


pes i -— Aver- | AVer- | Aver 
Load oca a age 
Year nonce Ar trade |mines for mene Total Total s e | num- | num- 
: shipment, 2nd used! steam | coke, | quantity. | value. |P berof | berof 
l P "| by em- [and heat. i ton, | days | em- 
ployees active. | ployees, 


————M | — |. ——— | —————— | —————— | ———— | LLILMM————— | lIILÁ——MM— 


tona tona tons. tons tona. 

1889......... 1, 354, 443 15, 433 19,071 |........ 1, 388, 947 | $1,748,617 |.......)........ 2, 676 
1890......... 1, 835, 299 28, 540 6,527 is 1,870,366 , 3,183,669 |....... 246 8, 272 
1891......... 2, 229, 401 83, 558 60,392 | 4,490 | 2,327,841 | 8,555,276 | $1.58 |........ 8, 411 
1892......... 2, 378, 657 27, 054 96,128 | 2,000 | 2,503,839 | 3,168,776 | 1.27 225 8, 188 
1808......... 2, 280, 685 64, 188 87,086 | 7,352 | 2,439,811 | 3,290,904 | 1.35 189 8, 878 
1894......... 2, 809, 934 21, 482 72,362 | 13,685 | 2,417,463 | 3,170,392 | 1.31 190 8, 082 
1896......... 2, 106, 937 35, 628 81,065 | 23,281 | 2,246,911 | 2,977,901 | 1.83 184 3, 449 
1896......... 2, 102, 468 17,867 68, 251 | 41,038 , 2,229,024 | 2,904,185 | 1.30 209 2, 949 
1897......... 2, 435, 091 17,846 93,974 | 52,976 ' 2,597,886 | 8,136,694 | 1.21 219 8, 187 
1898......... 2, 698, 326 21,655 | 108,417 | 35,381 | 2,863,812 | 3,664,190 | 1.28 242 8,475 
1899......... 8, 584, 667 82,429 | 188,196 | 32,100 , 3,837,892 | 4,742,525 | 1.24 261 4,697 
1900......... 8, 776, 954 28,419 | 176,769 | 32,460 | 4,014,602 | 5,457,963 | 1.36 266 5, 382 
1901......... 4, 222, 524 31,961 | 195,059 | 35,830 | 4,485,374 | 6,060,462 | 1.35 248 5,151 
1902......... 4, 144, 450 37,101 | 209,455 | 38,485 | 4,429,491 | 5,236,839 | 1.18 248 5, 250 

262 4, 998 


1903......... 4,371, 611 47,761 | 193,921 | 22,000 | 4,635,298 | 6,731,281 | 1.24 
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Annual production of coal in Wyoming, 1868-1908. 


v€*«24««062«00620024004242420924920a229500020902029*99 


+6. .eocnn.. . e... e... .< . .. 0. 0£-00000000602....o. 


OR ra. nn... o... .< ooo... .o..o.o..os 


6er... <<. 0.0500. .<.<.<. 609900 .<<0000....<0. 055.2 


*"9"9909»—49097232959942«2520229729724c29 


Graonornanosesso nn... e eo. ....0.0...0....o 


.6a. nn... .. an... ... eo ononcaoonans o.» 


Lorna a ooo osos ooo osos 


Orar... <..<ena ne. .coeoo nn... ....o eo oa 


Cannon asonoancooosa ao. non... ... . . 


Crono... .<.I002.0.0000 o. 0.00. o6.%600. ooo. 


eeseeer reser cose ee eeer eee eee eee eas eeees 


es» non... .. ...on. ....-....0.... >» 


(Short tons.] 


Quantity. 


Y ear. Quantity. 
A e tie E este ena Ends 829, 355 
18875 220p capu sie 1, 170, 318 
BBR A O ee ie eo E 1, 481, 540 
TSO A ETE 1, 388, 947 
O ees eee 1, 870, 366 
O O O | 2, 327, 841 
A H— NTC OPEP 2, 503, 839 
e A a a ADHI LEE : 2, 439, 311 
jns. A II A 2, 417, 463 
int ele tee eek. 2, 246, 911 
O 2, 229, 624 
1897.25.25 pun uuces MA Ea Lei UD os dae 2,597,886 
IRON osa A A es 2, 863, 812 
IR is Ses soie O dus ea Ee ica 8, 837, 392 
1900. dieto eec uvR o RUXEL ERIS 4,014, 602 
A A desi PP PEL 4, 485, 374 
A O 4, 429, 491 
A lass eter et dudes duel 4, 635, 293 


a United States census, fiscal year. 


COKE. 


By Epwarp W. PARKER. 


INTRODUCTION. 


The statistics of the manufacture of coke as presented in this chap- 
ter and in the preceding ones of this series include only that product 
which is obtained from the distillation or partial cumbustion of bitu- 
minous coal in ovens of the beehive type, or in retort ovens of which 
the coke product is suitable for furnace and foundry use. The coke 
obtained as a by-product in the manufacture of illuminating gas and 
known as ‘‘gas-house coke” is not considered in this report. Gas- 
house coke is a spongy substance unfit for metallurgical use and is 
consumed chiefly as a domestic fuel. Owing, however, to certain 
changes and developments that have taken place in the manufacture 
of coke in the last ten years, it is necessary to include in these reports 
some coke which is not manufactured for strictly metallurgical 
purposes. When the publication of the annual report, ** Mineral 
Resources of the United States,” was begun in 1882, practically all of 
the coke (except gas-house coke) made in the United States was 
obtained from beehive ovens, the name of the oven being derived 
from the shape of the combustion chamber, which is similar to that of 
the conventional beehive. 

During the last decade, however, there has been a steady and note- 
worthy increase in the construction of retort or by-product recovery 
ovens, the coke product of which is a high-grade metallurgical fuel, 
although the coke itself is not in all cases the primary product. In 
some instances the coke is a secondary product, but can not be consid- 
ered as a by-product, like gas-house coke. And while considerable 
quantities of the coke made in by-product ovens are sold for other 
than metallurgical purposes, it is also true that manufacturers of bee- 
hive coke are now making a specialty of the preparation of coke for 
domestic use, and large quantities of this fuel were sold in 1902 to 
take the place of anthracite coal, made scarce by the great strike of 
that year. It is impossible to make any separation of the coke sold 
. for domestic use, and as the greater part of the by-product coke made 
539 
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is used for metallurgical purposes, it is considered as coming within 
the scope of this chapter, and it is no longer possible to limit the 
report, as formerly, to the production of blast furnace and foundry 
coke. 

The coal consumed in the manufacture of coke in the United States 
is drawn from six of the seven bituminous coal fields, namely: (1) The 
Appalachian field, embracing the great coking-coal regions of Penn- 
sylvania, Virginia, West Virginia, Ohio, Georgia, Alabama, Tennessee, 
and eastern Kentucky; (2) the eastern interior field, which includes 
the coal areas of Illinois, Indiana, und western Kentucky; (3) the 
western interior field, embracing the States of lowa, Kansas, Mis- 
souri, and Nebraska; (4) the southwestern field, including Arkansas, 
Indian Territory, and Texas; (5) the Rocky Mountain field, including 
Colorado, New Mexico, Utah, Montana, South Dakota, and Wyoming; 
(6) the Pacific coast field, in which the only coking coals are found in 
the State of Washington. The coal of the northern interior field, 
lying wholly within Michigan, has not so far been used for coke. 

A considerable amount of coke is made in States in which there are 
no coal fields, namely, Massachusetts, New York, New Jersey, and 
Wisconsin. Construction work on a plant of 50 retort ovens was 
begun during 1903 at West Duluth, Minn. The ovens in Michigan and 
those recently constructed in Maryland (near Baltimore) are fed with 
coal from other States. With the exception of the few beehive ovens 
in Wisconsin, all of the plants outside of the coking-coal fields are 
retort ovens. At the close of 1903, a plant of 80 retort ovens was 
under construction at Milwaukee. 

The writer again desires to make special acknowledgment of the 
assistance rendered by Miss Belle Hill, of Pittsburg, in the prepara- 
tion of the tables presented with this report. The accuracy and com- 
pleteness of these tabulated statements, as prepared by Miss Hill, deserve 
particular recognition. 

The unit of measurement used in this chapter is uniformly the short 
ton of 2,000 pounds. 


PRODUCTION. 


The production of coke in 1903 showed a slight reaction from that 
of the previous year, during which time, because of the continued 
activity in the, iron and steel trade and of the scarcity of anthracite 
coal, an unprecedented demand was created for coke. Including the 
production of coke from by-product or retort ovens, the total output 
in 1903 amounted to 25,262,360 short tons, as against 25,401,730 short 
tons in 1902. The decrease in production in 1903 as compared with 
the preceding year was 139,370 short tons or 0.55 per cent. Consid- 
ering the abnormal conditions which obtained in 1902, the continued 
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large production in 1903 is noteworthy and the slight decrease in ton- 
nage is negligible. Compared with 1901, when the coke production 
amounted to 21,795,883 short tons, the output for 1903 shows a normal 
increase. l 

. Notwithstanding the somewhat smaller quantity of coke made: in 
1903, as compared with the preceding year, the value of the product 
showed a substantial gain, increasing from $63,339,167 in 1902 to 
$66,459,623 in 1903, a gain of $3,120,456, or a little more than 5 per 
cent. The value of the product in 1902 exceeded that of 1901 by 
$18,893,244, or 42.5 per cent, the increase being due to the anthracite 
coal famine, which sent coke prices far above all previous records. 
In September and October of 1902 when contract prices for Connells- 
ville furnace coke were nominally quoted at $3 per ton, consumers 
were paying from $10 to $12 per ton for prompt delivery. With the 
termination of the anthracite strike in the latter part of October, 
“spot” prices fell off somewhat; but as late as December prompt- 
delivery coke was still commanding as high as $5 and $6 per ton. In 
fact, these prices continued well into 1903, and were even somewhat 
advanced, Connellsville furnace coke bringing over $6 for prompt 
delivery during January, February, March, and April, while con- 
tracts for delivery in six months were made at from $3.75 to $4 per 
ton. Immediate requirements having been supplied during the first 
four months, prices slumped suddenly in May, a reduction of nearly 
50 per cent being made. By the time the summer was well advanced 
the supply of coke had exceeded the demand, and prices continued to 
decline. Connellsville furnace coke in June was sold on six-monthg’ 
contracts at from $2.75 to $3. By July, with continued oversupply, 
the prices had again declined to $2.25. Still further declines were 
shown during August, September, and October, until as low as $1.75 
was reached for strictly Connellsville furnace coke, and even that 
price was shaded somewhat before the end of the year. 

The higher value for the coke product of 1903 as compared with the 
preceding year was due, therefore, to the unusual conditions which 
existed during the first few months of the year and which were left 
over as a legacy from 1902. It was not due to any healthful condition 
of the industry during 1903. 

In considering the total value and average price for the entire coke 
product of the United States as presented in this report, it must be 
remembered that in many cases the values are arbitrarily fixed. A 
number of the larger manufacturers operate blast furnaces in connec- 
tion with their coal-mining and coke-making business. In such cases 
the coke product is sometimes charged against the furnace depart- 
ments at cost, and sometimes at a figure based upon the cost of coal 
mining and coke making, plus a percentage of profit on these opera- 
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tions. The value is not fixed by the market price. In other cases 
the value is estimated upon the average prices for coke of a similar 
quality produced and sold in the immediate vicinity. The H. C. Frick 
Coke Company, of Pittsburg, the largest single producer of coke in 
the United States, which retired from the general market in 1902 with 
the purpose of disposing of its entire production to the United States 
Steel Corporation, resumed production for the outside market in the 
latter part of 1903. 

Stimulated by the active demand for coke which prevailed in 1902, 
new construction was energetically carried forward, and during 1903 
over 10,000 new ovens were added to those already built. At the close 
of 1902 the total number of coke ovens in the United States was 69,069. 
At the close of 1903 the number had increased to 79,187, a gain of 
10,118. The number of ovens idle during 1902 was 1,945, leaving a 
total of 67,124 active ovens, which produced 25,401,730 tons of coke, 
or an average of 378.4 tons per oven. In 1903 the number of ovens 
idle throughout the year was 1,999, leaving a total of 77,188 active 
ovens, which turned out 25,262,360 tons of coke, or an average of 327.3 
tons per oven. 

The total number of 77,188 active ovens in 1903 included 1,956 by- 
product ovens, which produced 1,882,394 tons of coke, or an average 
of 962.4 tons per oven. Deducting the number of by-product ovens 
from the total number of ovens active in 1903, 1t appears that there 
were 75,232 bechive ovens, which produced a total of 23,379,966 tons of 
coke, or an average of 311 tons each, or less than one-third the ton- 
nage per oven of the by-product ovens operated during the year. 

There were under construction at the close of 1902, 6,275 new 
ovens, of which 1,335, or about 21 per cent, were of the retort or by- 
product type. The number of completed retort ovens increased from 
1,165 in 1901 to 1,663 in 1902, and to 1,956 in 1903. The output from 
retort ovens has increased from 1,179,900 tons in 1901 to 1,403,588 
tons in 1902, and to 1,882,394 tons in 1903. In 1902, 5.5 per cent of 
the total output was from by-product ovens; in 1903 the by-product 
coke was 7.4 per cent of the total. 

Counting each bank of ovens as a separate establishment, the returns 
for 1903 show a total of 500 establishments, as compared with 456 in 
1902. Forty-one establishments, all comparatively unimportant, were 
idle throughout the year. There were also 18 new establishments, 
having a total of 2,936 ovens, which were not completed and put in 
blast at the close of 1902. 
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The details of the production of coke in 1902 and 1903 are presented, 
by States and Territories, in the following tables: 


Manufacture of coke in the United States, by States and Territories, in 1902. 


Ovens. 
State or Territory. Hish E Builg. | Co#! used. of coal Co Ee DTE Tora Toue at coke 
ments.| Built. ing. in coke. à per ton. 
Short tona. | Per ct. | Short tons. 
Alabama.............. 37 7,571 | 1,834 | 4,237,491 60.2 | 2,552,246 | $8, 300,838 | $3.25 
Coloradoa ............ 15 3,010 363 ' 1,695,188 59.2 | 1,003,393 | 2,754, 341 2.74 
Georgia ............... 2 492 38 129, 642 63.3 82, 064 298, 963 3. 643 
Indian Territory ...... 4 280 0 110, 934 44.6 49, 441 202, 921 4.10 
Kansas................ 10 97 12 35, 827 58. 3 20, 902 54, 702 2. 617 
Kentucky............. 7 485 12 265, 121 47.8 126, 879 317,875 2. 505 
Maryland ............. 1 0 A O A O «utes 
Missouri .............. 2 8 0 10, 430 55. 4 5, 780 14, 450 2.50 
Montana.............. 8 410 0 99, 628 53. 7 53, 463 360, 927 6. 75 
New Jersey ........... 1 100 A A siu ca A A 
New Mexico .......... 2 126 0 40, 943 56.9 23, 296 74, 051 3.178 
ORO seen esu sean 9 449 60 219, 401 66.6 146, 099 492, 798 3. 37 
Pennsylvania....... x 196 | 36,609 2,332 | 25,017,326 65.9 | 16, 497, 910 | 38, 451, 722 2.33 
Tennessee ............ 15 2, 269 116 | 1,025,864 54. 6 560,006 | 1,597,041 2.85 
Utah b... cocos ve eve 2 404 O A O A A | o ao ed 
Virginia tic 14 2,974 1,208 | 1,716,110 65.5 | 1,124,572 | 2,322, 228 2. 065 
Washington........... | 5 231 0 68, 546 58.8 40, 305 199, 195 4,94 
West Virginia......... 120 | 12,656 2,341 | 4,078,579 61.7 | 2,516,505 | 5, 833, 226 2.318 
Illínois................ 3 149 0 
Indiana ............... 1 50 0 
Massachusetts......... 1 400 0 
Michigan ............. 2 75 60 852, 977 70.2 598, 869 | 2,063,894 8. 446 
New York............. 2 30 574 
Wisconsin............. 1 120 108 
Wyoming ............. 1 74 0 
Totál....... vs 456 |c69,069 | 48,758 | 39, 604, 007 64.1 | 25, 401, 730 | 63,839, 167 2. 49 
aIncludes the production of Utah. 
b Included with Colorado. 


c Includes 525 Semet-Solvay, 1,067 Otto-Hoffman, 60 Newton-Chambers, and 15 Schniewind ovens, 
dIncludes 210 Semet-Solvay, 664 Otto-Hoffman, 412 Schniewind ovens, and 60 Wilcox ovens, 
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Manufacture of coke in the United States, by States and Territories, in 1908. 


Ovens. 
State or Territory. uhr 7 — | Bull. | Coal used. at eon CORO DINE TO vane oloke 
ments. | Built ing. in coke. '* |per ton. 
Short tons. | Per ct. | Short tons. 
Alabama.............- 89 | 8,764 381 | 4,483,942 | 60 | 2,693,497 | $7,622,528 | $2.83 
Coloradoa............. 16 | 3,455 0| 1,776,974 | 59.3 | 1,053,840 | 3,089,783 | 2.93 
Georgia ..............- 2 500 o| 146,086 | 58.5 85,546 | 868,351 | 4.306 
Indian Territory ...... 5 286 o|  110,08| 45 49,818 | 227,642 | 45 
Kansas...............- 9 91 0 30,503 | 46.5 14,194 50,221 | 3.54 
Kentucky............- | 7 499 o|  247,950| 46.5| 115,962 | 306,227 | 2.65 
Minnesota ..........-. | 1 0 e MRNA PROBE: A A DIOE 
Missouri .............- 2 8 0 3,004| 61.2 1,839 5,797 | 3.15 
Montana.............. | 4 555 100 82,118 5.9 46, 107 310,882 | 6.89 
New Mexico .......... 2 126 0 18,613 | 59.4 11, 050 81,539 | 2.85 
Olot 8 440 66 | 211,473 | 68 143,913 | 528,142 | 3.67 
Pennsylvania ......... 212 | 40,092 | 1,785 | 23,706,455 ^ 65,9 | 15,639,011 | 38,930,060 | 2.49 
Tennessee............. ! 16 2,439 304 | 1,001,356 — 54.6| 546,875 1,706,722 | 3.12 
Utah Doo coso 2 504 ets lisas O P MODEM, A 
Virginia .............. 16 | 4,251 142 | 1,860,225 68.2] 1,176,439 | 2,724,047 | 2,815 
Washington........... 6 256 0 | 73,119; 62.4: 45,623} 214,776| 4.71 
West Virginiu......... | 136| 15,613 | 2,687 | 4,347,160 | 62.3 | 2,707,818 | 7,115,842 | 2.628 
Minois. ............... | 5 155 120 | 
Indiana............... 1 36 0 | 
Maryland............. | 1 200 0| 
Massachusetts ........ 1 400 0 
Michigan ............. 2 75 60 |$ 1,306,707 | 71.3 932,428 | 3,228,064 | 8.46 
New Jersey ........... 1 100 0 
New York............. 3 40 500 ` 
Wisconsin............. 2 228 80 
Wyoming ....... ..... | 1 74 | 0 
Total............ |!  B00c79,187 | 46,275 | 39,405,773 | 64.1 | 25,262,360 66,459,623 | 2.68 


| | 


—- e — 


a Includes the production of Utah. 

b Included with Colorado. 

¢ Includes 565 Semet-Solvay, 1,335 Otto-Hoffman, and 56 Newton-Chambers ovens. 
d Includes 490 Semet-Solvay, 779 Otto-Hoffman, and 66 Wilcox ovens. 


. Of the 25 States and Territories that produced coke in 1903 there 
were 8 in which the output was less than in 1902. The largest 
decrease was in Pennsylvania, whose production fell off $58,899 tons, 
or 5.2 per cent. The other decreases were comparatively unimportant. 
The largest increase was made by West Virginia, which gained 
191,313 tons, or 7.6 per cent, and Alabama was second with an increase 
of 141,251 tons, or 5.5 percent. The combined production of Illinois, 
Indiana, Maryland, Massachusetts, Michigan, New Jersey, New York, 
Wisconsin, and Wyoming, most of which was by-product coke, 
showed an increase of 333,559 tons, or 55.7 per cent. In fact the 
total production of by-product coke increased 478,806 tons over 1902, 
showing that the decrease in beehive coke amounted to 618,176 tons, 
and the net decrease to 139,370 tons. 
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The increases and decreases in the several States during 1903, as 
compared with 1902, are shown in the following table: 


Increases and decreases in coke production, by States, in 1903, as compared with 1902. 


[Short tons.) 
Production. Increase. Decrease. 
State or Territory. A SSS SS 2 CENAS 
1902. 1903. Quantity. | Percent.| Quantity. | Per cent. 

AlQbaMa.........ooooomomoomoon.. 2,552,246 | 2,693, 497 141, 251 5:53 2 ostia drei as | —— 
Coloradoa................ sees 1,003,393 | 1,053,840 50,447 | 6.02 ............ SOPORTE 
Georgia 41. Cueva R Xo ies ces 82, 064 85, 516 3, 482 ro RR D reu 
Indian Territory................. 49, 441 49, 818 377 Sr NEUES EE PROCEDE 
400. A sp edseckce isan 20, 902 14,194. A seo ha yn rre 6, 708 32. 09 
Kentucky........................ 126, 879 115,202 AA PA 11,517 9. 08 
Missouri ..................... ads 5, 780 A ss aetate trafen 3, 941 68. 18 
Montana......................... $3, 463 BO NOE es ose A 8, 356 15. 63 
New Mexico ..................... 23, 296 11.000]. secum Elem ax 12,246 52.57 
ODIO iure EXE n T 146, 099 143,913 A S Re E Ep VS 2, 186 | 1. 496 
Pennsylvania .................... 16, 497, 910 | 15,639,011 |........... |]... eee wees 858,899 | 5.206 
Tennessee................... ees. 560, 006 546,875 A A 13,131 | 2. 344 
bi.) "Lm 1,124,572 | 1,176, 439 51,867 AA OE AN 
Washington...................... 40, 305 45, 623 5, 318 13.19 onnessani — 
West Virginia................... *| 2,516,505 | 2,707,818 191, 313 7.602 AA | — sss 
Illinois... os ERE TS 
IDO oss eus uo ca ERES RR 
Maryland. is css a err es 
Massachusetts.................... 
Michigan ¿iii _ 598, 869 932, 428 333, 559 DOT A A 
New Jersey ...................... 
New YOrk.....::u o ee ey 
WisSCODSÍD iii 
Wyomlng.. uere e MES 


a Includes Utah. 


The earliest record of coke production in the United States is that 
contained in the census report for 1880. In that year the total pro- 
duction of coke amounted to 3,338,300 short tons. Five years prior 
to that date, according to statistics compiled by the American Iron 
and Steel Association, the use of coke in iron furnaces exceeded that 
of anthracite coal. The same authority states that prior to 1855 most 
of the iron made in this country was made with charcoal. In that 
year anthracite took the lead and maintained it until passed by coke 
in 1875. Six years earlier coke had taken the lead over charcoal. 
Now very little iron is made with anthracite, and. charcoal is used only 
for making special brands of pig iron. A comprehensive idea of the 
growth of the coking industry in the United States is obtained by 
dividing the history of the last twenty years into five-year periods. 
The average production for the three years, 1880 to 1882, was about 
4,000,000 tons a year. In the five years from 1883 to 1887, inclusive, 

M R 1903——35 
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the average production amounted to 5,980,459 short tons. The aver- 
age for the next five years, from 1888 to 1892, was nearly double that 
of the preceding five years, amounting to 10,533,918 tons. This 
period was followed by the panic years of 1893, 1894, and 1895, and 
the coke production showed only a small increase in the next five 
years, averaging during that time 11,418,536 tons per year. The 
return of prosperous conditions which began in 1896 has shown no 
decided setback since that time and the production of coke during the 
five years from 1898 to 1902, inclusive, obtained an average of 
20,689,347 tons, and exceeded for the first time a total of 25,000,000 


tons in 1902. 


In the following table are consolidated the statistics of the manu- 
facture of coke in the United States from 1880 to 1903, inclusive: 


Statistics of the manufacture of coke in the United States, 1880-1908. 


Value of 


Year. iene Buila. | Coal used. p Wi penis at core Mt of cal 
ments.| Built ing. ovens. per ton. in coke. 
Short tons. Short tons. Per ct. 
1880 soe gee Seiwa 186 | 12,372 | 1,159 5, 237, 741 3, 338, 300 $6, 631,267 | $1.99 63 
TEST EA 197 | 14,119 | 1,005 6, 546, 662 4,113, 760 7,725,175 1.88 63 
aia 215 | 16,356 712 7,577, 648 4, 793, 321 8, 462, 167 1.77 63 
Ls AA 231 | 18,304 407 8, 516, 670 5, 464, 721 8, 121, 607 1. 49 64 
1884 A 250 | 19,557 812 7,951, 974 4, 878, 805 7, 242, 878 1.49 61 
1885: ti 233 | 20,116 432 8, 071, 126 5, 106, 696 7,629, 118 1.49 63 
1886............. 222 | 22,597 | 4,164 10, 688, 972 6, 845, 369 11, 153, 366 1. 63 64 
1887............. 70 26,001 | 3,584 11, 859, 752 7,611,705 15, 321, 116 2.01 64 
A 261 | 30,059 | 2,587 12, 945, 350 8, 540, 030 12, 445, 963 1. 46 66 
E A 252 | 34,165 | 2,116 15, 960, 973 10, 258, 022 16, 630, 301 1.62 64 
1890.5. eee ds 253 | 37,158 | 1,547 18, 005, 209 11, 508, 021 23, 215, 302 2. 02 64 
6 AAA 243 | 40,245 911 16, 344, 540 10, 352, 688 20, 323, 216 1.97 63 
|S A 261 | 42,002 | 1,893 18, 813, 337 12, 010, 829 23, 536, 141 1.96 64 
1 E 258 | 44,201 717 14, 917, 146 9, 477,580 16, 523, 714 1.74 63.5 
pp om 260 | 44,772 591 14, 348, 750 9, 203, 632 12, 328, 856 1.34 64 
TS90 ows noz 265 | 45,565 638 20, 848, 323 13, 333, 714 19, 234, 319 1.44 64 
IO iii 341 | 46,914 383 18, 694, 422 11, 788, 773 21,660, 729 1.837 63 
TOOT AA 336 | 47,668 575 20, 907, 319 13, 288, 984 22, 102, 614 1. 663 63.5 
E ee 341 | 48,383 | 1,018 25, 249, 570 16, 047, 209 25, 586, 699 1.594 63.6 
e AAA 313 | 49,603 | 4,037 30, 219, 343 19, 668, 569 34, 670, 417 1.76 65.1 
LOO AAN 396 | 58,484 | 5,804 32, 113, 543 20, 533, 348 47, 443, 331 2.31 63.9 
10012. 2er y 423 | 63,951 | 5,205 34, 207, 965 21, 795, 883 44, 445, 923 2. 089 63.7 
1902: ads wand 456 | 69,069 | 8,758 39, 604, 007 25, 401, 730 63, 339, 167 2. 49 64.1 
1008... eb erratis 500 | 79,187 | 6,275 39, 405, 773 25, 262, 360 66, 459, 623 2. 63 64.1 


NUMBER OF COKE WORKS IN UNITED STATES. 


The total number of establishments manufacturing coke in the 


United States for each year since 1880 is shown in the following table, 
together with those reported for the census years ending June 30, 
1850, 1860, 1870, and 1880. For the details in regard to the number 
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of establishments in each State the reader is referred to the discussion 
of the production of coke by States in the subsequent pages of this 
report: 


? 


Number of coke establishments in the United States since 1850. 


Year. Number, | Year. Number. 
1850 (census year) ...................... 4 | 1890, December 31 ...................... 253 
1960 (census year) ........-.e senes 21 | 1891, December 31 .............- s eeeeee 243 
1870 (census year) ...................... 25 || 1892, December 31 ...................... 261 
1880 (census year) ...................... 149 | 1893, December 31 ...................... 258 
1880, December 31....................... 186 1894, December 31 ...................... 200 
1881, December 31.......... ME 197 . 1895, December 31 ...................... 265 
1882, December 31....................... 215 ' 1896, December 31 ................. ees 341 
1883, December 31....................... 231 1897, December 31 ...................... 336 
1884, December 31....................... 250 | 1898, December 31 ...................... Hl 
1885, December 81.........20..2000e0 eee 233 | 1899, December 31 ........2...22 eee eee 343 
1886, December 31....................... 222 | 1900, December 31 ...................... 396 
1887, December 31....................... 270 1901, December 31 ...................... 423 
1888, December 31..............sslsulluue. 261 | 1902, December 31 .........22...0eee eens 456 
1889, December 31....................... 253 , 1903, December 31 ...................... 500 


| | 


The 500 establishments which were in existence on December 81, 
1903, included 18, with a total of 2,936 ovens, which were not entirely 
completed before the close of the year and did not contribute to the 
production in 1903. There were also 41 establishments, having a total 
of 1,999 ovens, whose ovens were not operated at all during the entire 
year. These idle plants were all comparatively small, averaging only 
49 ovens to the establishment. 

In this report the word ‘‘establishment” is used to designate the 
number of banks of ovens which were in existence, whether operated 
or idle, and whether they reported from one ventral office or separately. 
Prior to 1896 it was customary to include under one establishment all 
the coke works reported from one general office, hence there is an 
apparently large increase in the number of establishments in 1896 as 
compared with the preceding years. 

Excluding the number of establishments which did not produce coke 
in 1903—that is to say, 41 old ones that were idle and 18 new ones 
which had not begun operations—the total number of active plants 
last year was 441, a little over two and one-third times the number 
which produced coke in the United States in 1880. In that year there 
were 186 coke-making establishments in the United States which pro- 
duced a total of 3,338,300 tons, an average of 17,948 tons to each 
establishment. In 1903, considering each bank of ovens as a separate 
establishment, the average productive capacity for each plant was 
57,290 tons, or 3.2 times the average producing capacity in 1880. 

The following tables show the number of coke ovens in existence in 
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each State and Territory for the six years from 1898 to 1903, and the 
total number of ovens in existence in each year since 1880. The 
increase in the number of ovens in the three years from 1900 to 1903 


was more than the increase in the nine years from 1891 to 1900. The 
79,187 ovens completed at the end of 1903 include 1,956 by-product 


recovery ovens. 


Number of coke ovens in each State at the close of each year, 1898-1903. 


State or Territory. 1898. 1899. 1900. 1901. 1902. 

Alabama a es CE 5, 456 5, 599 6, 529 7,136 7,571 
Colorado suicida 1, 253 1, 243 1, 488 2, 060 3, 010 
2 A ga Tiea PE abe euvasts 350 350 480 510 492 
IHlinols ¿a os 126 130 154 154 149 
E A bat cee eee 94 62 54 54 50 
Indian Territory ........................ 130 130 230 230 280 
Kansas 47 95 91 98 97 
Kentucky ascii LE E EP 292 300 458 461 485 
Maryland A A A PA veal A AA PP 
Massachusetts ...... 2... cece cece ee ce eee leccccccece 400 400 400 400 
A A PA AA 30 75 
Missoüri A ese uU EN 8 12 10 9 8 
MODntADB- o en bsc Ex ERE E UAR 318 303 342 828 410 
A A imi a Dress A A AA A 100 
New MeXx1C0.... oos eo V RER 126 126 126 126 126 
New o AAA wd ERR EE 25 25 30 30 30 
A A 441 385 369 419 449 
Pennsylvania ........................... 27,157 27,591 32, 548 34, 906 36, 609 
Tennessee 2... ee cc cee lee eee ence 1, 949 2, 040 2,107 2,135 2, 269 
O A eh hee eae pt b ter. 104 104 204 204 404 
Virginiasse oLosediiion ss ed eters ctr MIS 1, 564 1, 588 2, 331 2,775 2,974 
Washington ...........oooooooononconnono. 90 90 90 148 231 
West Virginia ........................... 8, 659 8, 846 10, 249 11, 54 12, 656 
Wisconsin ed e ona es EE eee een 120 120 120 120 120 
WYOMING AA A 74 74 74 74 74 

Toll la 48, 383 49, 603 58, 484 63, 961 69, 069 


Year. Ovens | Year. Ovens. | Year. 
IBRÓ an Res ee es 12,872 | 1888. Lasse ia 30, 059 1890... sed EE RE ads 
DC MR eer te 14,119 || 1889.........sssuusssse 34,165. A 
1882 A E ONT 16,356 '| 1890............. LL... 387,158 | 1808... oo sae x eoe 
TESS € — 18,304 | 1891................... 40,057 | 1899................... 
e A a eenwa teases 19,557 | 1892..................- 42,002 || 1900................... 
BRS soho ea oe vs 20,116 (1 1893................... 44,201 || 1901................... 
A han teed Dx a Cus 22,997 || 1894................... 41,772.1-1902....: eroe es 
IRB es —— € 26,001 || 1895.................-- 45,565 || 1908................... 


Ovens. 


46, 944 
47, 668 
48, 383 
49, 603 
58, 484 
63, 951 
69, 069 
79, 187 
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A statement of the number of ovens in course of construction at the 
end of each year since 1880 is shown in the following table. It is not 
intended to show by this the increase in the number of ovens from 
year to year, nor does it include the new ovens completed during any 
one year. It exhibits merely the condition of the industry as repre- 
sented by plants under construction at the close of each year. 


Number of coke ovens building in the United States at the close of each year, 1880-1908. 


Year. Ovens. Year. Ovens. Year. Ovens. 
AA ecu larce tous 1,159 || 1888..................... 2,087 || 1896... citet ELS 383 
OL aaee 1,006 | 1889..................... 2,115: || 1897 ira E RS 575 
1882 ip Pen Reb D 712^ | 18905. car 1,375 || 1898...................-.. 1, 048 
Lo — —— — —— : riii.) cis JA A 4, 037 
A 812 || A 1,893 || 1900..................... 5, 804 
AA desweat cae ed 432 || AA TAT Wid OO m — 5, 206 
|. ara 4,164 || 1894..................... 591 [AMO car is 8,758 
IBBT AA A IA 8,594 || 1895..................... 638 || 1908..................... 6,276 


The activity in the production of coke in 1902 is reflected in the 
above table by the large number of new ovens building at the close of 
the year, there being 50 per cent more new ovens under construction 
at the close of that year than there were at the close of 1900, which 
had the largest number prior to 1902. A considerable decrease is 
shown in the statistics for 1903 as compared with 1902, but in spite 
of this there were more ovens building at the close of 1903 than in any 
other year except 1902. Of the new ovens building in 1903, 1,335, or 
21 per cent, were by-product ovens. 


PRODUCTION IN PREVIOUS YEARS. 


The statistics of the production of coke in each State and Territory 
for the last six years, and the total annual production since 1880, 
are shown in the following tables. During the twenty-four years 
covered hy these reports there have been six in which the production 
decreased as compared with the preceding year. The most notable 
decreases were those shown in the production of 1893 and 1894, and 
were due to the panic and depression which made those years memor- 
able in our recent industrial history. The temporary boom of 1895 
was followed hy another period of depression in 1896, which was also 
reflected in a decreased coke production. The slight decrease of 1903 
was fortunatel y due to other causes, which have already been explained. 
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Quantity of coke produced in the United States, 1898-1903, by States and Territories. 


[Short tons.] 

State or Territory. 1898. 1899, 1900, 1901. 1902. 1903. 
Alabama .................... 1,663,020 | 1,787,809 | 2,110,837 | 2,148,911 | 2,552,246 2, 693, 497 
Coloradoa................... 445, 982 530, 424 618, 756 671,303 | 1,003,393 1, 053, 810 
GeOTglü. ici cose de Ere Ses 49, 529 50, 907 73, 928 54, 550 82, 061 85, 546 
Indian Territory ............ 34, 110 24,339 88, 141 87,374 49, 441 49, 818 
KANSAS 2 o eoesec iia nes 4,180 14, 476 b, 948 7,138 20, 902 14, 194 
Kentucky ................... 22, 242 81,095 95, 532 100, 285 126, 879 115, 362 
Missouri ..................... 740 2, 860 2, 087 4,749 5, 780 1, 839 
Montana....................- 52, 009 56, 376 54, 731 57, 004 53, 463 45, 107 
New Mexico................. 6, 980 44, 134 44,774 41, 643 23, 296 11,050 
A tinier eisean 85, 535 83, 878 72,116 108,774 | 146,099 143, 913 
Pennsylvania................ 510, 715, 302 1613, 577,870 | 13,357,295 | 14, 355, 917 | 16, 497, 910 15,639, 011 
Tennessee .................-- 894, 545 435, 308 475, 432 404,017 560, 006 546, 875 
A ancseawsecsd 28, 826 (a) (a) (a) (a) (a) 
Virginia oie RR 531,161 618, 707 685, 156 907,130 | 1,124,572 1, 176, 439 
Washington ................. 30, 197 80, 372 83,387 49, 197 40, 305 45, 623 
West Virginia ............... 1,925,071 | 2,278,577 | 2,358,499 | 2,283,700 | 2,516,505 2, 707, 818 
A d EFC bees 2, 325 
Indiana ............. ...... 1, 825 | xi 
o MA A zi RE 
Massachusetts ...............].........-.. (€) 

AAA A even snes yeaa 506, 730 564, 191 598, 869 932, 428 
NOW) CISC Yes ooo okt A PR 
New York ................... (€) (e) 
Wisconsin ................... 35, 280 33, 437 
WYOMING seed ot et pre uA 18, 350 15, 630 
Total gives sis 16,047,209 | 19, 668, 569 | 20, 533, 348 | 21, 795, 883 | 25, 401, 730 | 25, 262, 3601 


a Colorado includes Utah. 
b Includes production of New York and of Massachusetts also in 1899. 
c Included with Pennsylvania. 


The annual production since 1880 has been as follows: 


Quantity of coke produced in the United States, 1880-1908. 


[Short tons.] 

Year. Quantity. 
A 3, 338, 300 
lia 4,113,760 
Ia 4, 793, 321 
IRE eU es dir 5, 464, 721 
AA 4,873, 805 
Iciar 5, 106, 696 
IS or ceeds 6, 845, 369 
A 7,611, 705 
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VALUE OF COKE PRODUCED. 


Although the amount of coke produced in the United States in 1903 
was less than that of the preceding year, the total value of the product 
exceeded that of 1902 by $3,119,456, or about 5 per cent. All of this 
gain in value was made in the first half of the year, and was due to 
the altogether unprecedented demand for coke which attended, and 
for some months followed, the strike in the anthracite regions of 
Pennsylvania. During the first four months of 1903 Connellsville 
coke was eagerly sought at from $6 to $7 per ton for prompt delivery, 
and contracts were made for six months’ delivery at $3.75 to $4. A 
decided reaction set in during May, and from that time on the record 
for the year was one of overproduction and falling prices until as low 
as $1.75 was reached for Connellsville furnace coke, and the year 
closed with even that figure subject to some shading. Some spot coke 
sold at the height of the coal famine in 1902 brought as much as $10 
to $12 per ton, but such cases were exceptional. Nearly all of the 
coke produced was sold on contracts made early in the year, and that 
these contracts were lived up to is shown by the comparatively slight 
increase made in the average price over 1901, when low prices were 
the rule. It is true, nevertheless, that operators secured all the 
benefit possible out of any coke of which they were able to make 
prompt delivery. The contracts made in the latter part of 1902 and 
the early part of 1903 were made at higher figures than those which 
obtained during 1902, and these, added to the continued high prices for 
prompt delivery, make 1903 the banner year in the average value of 
all the coke sold. 

The total value of the coke product of 1903 was $66,459,623, an 
increase of $3,119,456, or 5 per cent, over 1902, and a gain of 50 per 
cent over 1901. The 1903 value was nearly double that of 1899, and 
was more than three times that of 1897. 
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The following tables show the value of the coke produced in each 
State and Territory during the last six years, and the value of the total 
product for each year since 1880: 


Total value, at the ovens, of the coke made in the United States, 1898-1903, by States and 


Territories. 

State or Territory. 1898. 1899. 1900. 1901. | 1902. | 1903. 
Alabama .................... $3,378, 946 | $8,631, 471 | 85,629, 423 | $6,062,616 , $8, 300, 838 $7, 622,528 
Colorado mE a 1,230, 428 |«1,333, 769 | a1, 7416, 732 | a1, 626, 279 a2, 754,341 a3, 089,783 
Geol. te 77,230 116, 917 210, 646 154, 625 298, 963 368, 351 
Indian Territory ............ 96, 639 71, 965 152, 204 154, 834 202,921 | 227,542 
KANSAS a aus ed 6, 455 30, 817 14, 985 15, 079 54, 702 50, 221 
Kentucky ................... 32, 213 161, 454 235, 505 208, 015 317,875 305, 327 
MISSOU TL ej ceo xa ues 1,050 5, 520 5, 268 9, 968 14, 450 5,797 
Montana kin tcéna 359, 174 356, 190 337,079 337, 381 360, 927 : 310, 882 
New Mexico................. 14, 625 99, 217 130, 251 118, 368 74,051 31, 539 
ODIOSA cece esos o tats us 211,558 255, 129 194, 042 299, 430 492, 793 528, 112 
Pennsylvania ............... b16, 078, 505 |c22, 881,910 | 29,692,258 | 27,060,361 | 38,451,722 | 88,930,060 
Tennessee ................... 642, 920 850,686 | 1,269, 555 952,782 | 1,597,041 1,706, 722 
A EE beeehaass (4) (4) (4) (4) (d) (d) 
Virginia ......ooococcccccooo. 699,781 | 1,071,254 | 1,464,556 | 1,483,670 ' 2,322,228 2,724,047 
Washington ................. 128, 933 151, 216 160, 165 239, 028 199, 195 214, 776 
West Virginia ............... 2,432,657 | 3,480,408 | 4,746,633 | 4,110,011 | 5,833,226 7,116, 842 
TIOS vas hos ed ess 4, 686 
Indiana nectare rx RR 3, 194 | 2/905 
Maryland sound sr A pro erede deret 
MassachusettS......ooo.ooooocloccnconnon... (€) 

AA A ees se ee rete UMS 1,454,029 | 1,607,476 | 2,063, 894 3, 228, 064 
New Jefséy nn ls 

New York ................... (e) (e) 

Wisconsin................... 123, 480 125, 389 

Wyoming ......... LE Siu Md 64, 225 38, 510 ' 

Total aiii 25, 586, 699 | 34,670, 417 | 47, 443, 331 | 44,445,923 | 63,339,167 | 66, 459, 623 

a [ncludes value of Utah coke. c Includes Massachusetts and New York. 

b Includes value of New York coke. d Included with Colorado. 

e Included with Pennsylvania. 
Total value, at the ovens, of the coke made in the United States, 1880-1908. 
Year. Value. Year. Value. | Year. Value. 
| 
A $6,631,265 , 1888...............-. (612, 445,963 | e A t ivre Sarg $21, 660, 729 
LC leans ETE 7,725,175 |! 1889............Luuu. 16,630,301 |, 1897..........o....o. 22, 102. 514 
TSS? are ci a uh 8,462,167 |, 1899................. 23,215,302 || 1898................. 25, 586, 699 
D € 8,1217007 | - 1591.54 0o cero ion 20,393,216  1899................. 34, 670, 417 
T88 A NR 7,242,878 | 1892................. 23,536,141 | 1900................. 47, 443, 331 
1885....... AN 7,629,118 i 108 aula a ees t 16,523,714 | 1901. oasis 44, 445, 923 
A AA 11,183,366 | 1894................. 12, 328, 856 |, 1902................. 63, 239, 167 


TRA S. oeutrevTueibu s 16, 321,116 | TRONS do ke ia do 19, 234,319 | 1008 sources RR xh 66, 459, 623 
i 


From the preceding statements, showing the quantity and value of 
the coke produced in a series of years, the following tables have been 
prepared. These show the average price per ton obtained for the 
coke product in each State and Territory for the last six years, and the 
average price of the total product since 1880. (These sverage prices 


COKE. 558 


are Obtained by dividing the total value by the total amount of coke 
produced or sold. Although the figures may be accepted as indicating 
the general tendency of prices, they do not always represent the actual 
selling value of the coke, as has already been shown. Some of the 
largest producers of coke consume their entire product in their own 
blast furnaces. In some such cases the value of the coke is given at 
the actual cost of production; in others it is based upon the cost of 
production, adding a percentage of profit on the coking operations; 
and in still other cases the values are based upon the marketed product 
of a similar quality of coke in the immediate vicinity. These condi- 
tions, however, continue without material change from year to year, 
so that the prices as given may be generally accepted as indicating the 
general condition of the market. 

. The highest average price in the period of twenty-four years was 
that of 1903, when the average for all qualities and in all States reached 
as high as $2.63, an increase of 14 cents, or 5.6 per cent, over 1902, 
The average price for all coke sold in 1902 exceeded by 45 cents, or 22.1 
per cent, that of 1901, and was 18 cents, or 7.8 per cent above that of 
1900, when the prices of coke reached the highest point prior to 1902, 
As previously explained, the high average prices obtained in 1902 and 
1903 were due to the anthracite coal strike and to the shortage of fuel 
caused therehy. 


Average value per short ton at the ovens of the coke made in the United States, 1898-1908, 
by States and Territories. 


State or Territory. 1898. 1899. 1900. 1901. 1902. 1903. 

Alabama NM DN |^ $2.03 | $2.03 $2.667 | $2.82 $3.25 $2.83 
Colorado id ! a2.59 a2.51 a2.82 a2. 42 a 2, 74 a 2. 93 
e A A Seas eek a | 1.56 2. 30 2. 849 2. 83 3. 643 4. 306 
Indian Territory ........................ | 2.833 2. 96 3. 99 4.14 4.10 4.57 
A TA LAA 2.13 2.52 2.11 2.617 3.54 
Kentücky oia editan 1. 448 1.9 2. 465 2.07 2.505 2. 65 
DIL OU aa ida 1.42 1.93 2.52 2. 099 2.50 8.15 
Montana a nostris iri ! 690! 6.32 6.159 | 6.918] 6.75 6.89 
New Mexico..... ................ eene 2. 095 2.25 2. 909 2. 84 8.178 2.85 
OO coetu vk Ev EE ERO lada 2. 47 8. 04 2.69 2.75 8. 37 3.67 
Pennsylvania ........................... 61.50 51.69 2.22 1. 885 2.33 2.49 
Tennessee 22. eee ccc cece ec nnes 1. 63 1.95 2.67 2. 358 2. 85 3.12 
A A A ON (c) (c) (e) (e) (e) (e) 
WiTPIDIG fee oo, ori RIDRUEPA AS 1.317 1.73 2.137 1.635 2. 065 2.315 
Washington ......................... eee. 4.27 4.98 4.797 4.658 4.94 4.71 
West Virginia ........................... 1.26 | 1.53 2.01 1.80 2. 818 2. 628 
D nO). oyun cates c Een eR M EH | I 
Indiana c coi ove vE E ese bue hes batik 1.75 } 2 
Maryland anclada bao coc exe CH RENTES PNE, 
Massachusetts. co rio ne stre ns x e ioa es ad | (d) 
Michigani d usi sob Ee EID EK Ree E I DEED Dd es 2.87 2. 849 3. 446 3. 46 
New Jersey oou ou A Sid beams sus A 
New York e fo pe A i (4) (d) 
Wisconsin ........................eeeees. 3. 50 3.75 
WyOIBIDE 4a ie rer oad ees 3. 50 2. 46 

AVOISEG o adidas | 1,594 | 1.76 2.31 2. 039 2. 49 2. 63 

a Includes Utah. c Included with Colorado. 


bAverage value, including New York,and Massachusettsalsoin 1899, dInchided with Pennsylvania. 
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Average value per short ton at the ovens of the coke made in the United States, 1880-1908. 


Year. Value. Year. Value. ` Year. Value. 
l 

1880: A EA | $1.99 | 1888...........- ee eee eee $1.46 | 1806 nee e cewek IU, $1. 837 
A A A 1.69 | 1897... ocs aprianu 1. 663 
TA tl os A 2.02 | o PEE: 1. 594 
TONS Sc ata esau MERA ener ed ieee oe A AAA 1.76 
ds Js A 5 wert 1.96 | 1900................. es. 2.31 
BAD Lor idu eR ^ 3249 AAA 1:21- | IN 2. 039 
D e — teca E do. eed | L9 |192............. eee 2. 49 


RANK OF COKE-PRODUCING STATES. 


In the following table is shown the relative rank of the States and 
Territories in the production of coke from 1880 to 1903. Pennsylva- 
nia has headed the list during this entire period, while Alabama and 
West Virginia have for the greater portion of the time contended with 
each other for second place. In 1902 Alabama replaced West Virginia 
as second in rank, the industry in the latter State having been dis- 
turbed by labor strikes. West Virginia recovered her former position 
in 1903 by a narrow margin, both States showing substantial increases 
in that year over 1902. Maryland and New Jersey, each of which 
began production for the first time in 1903, took eighth and thirteenth 
places, respectively. 


Rank of the States and Territories in production of coke, 1880-1908. 


State or Territory. | 1880. | 1881. | 1882. | 1883. | 1884. | 1885. | 1886. 1887. 1888. | 1889. | 1890. 


—— | ns | ——À | ee | ceras. | es. | esas | cr | e eo, 


Pennsylvania ...... 1 1 1 1 1 1 1 1 1 1 1 
West Virginia ...... 2 2 2 2 8 8 4 2 2 8 8 
Alabama ........... 5 5 4 3 2 2 2. 4 3 2 2 
Colorado ........... 7 6 6 5 5 5 5 5 5 5 6 
Tennessee .......... 3 8 3 4 4 4 3: 3 4 4 5 
A AAA A O A 8 7 7 6 6 6 6 4 
Obi: rra 4 4 5 6 8 8 8 7 8 8 8 
Moöntana AAA A A A ei 16 19. ase mas 16 12 10 11 
Georgia............. 6 7 7 7 6 6 7 8 7 7 10 
Kentucky .......... 9 10 10 11 12 13 14 12 9 12 4 
Washington ........ cd ed dd 14 14 15 11 10 17 13 
New Mexico. cines 12 12 9 9 10 13 14 18 9 
Indian Territory.... 11 11 11 13 13 12 12 14 15 16 17 
Utah 2i ilex s ¡PA 19: AA A A RS PA PA 19 19 
Ad AA AA E MA A RT A A A 18 9 14 
Kansas ............. 10 9 9 10 11 11 9 10 11 11 12 
A A A A O A ET 13 9 13 14 15 
MiS. is 8 8 8 9 10 10 11 15 16 13 18 
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Rank of States and Territories in production of coke, 1880-1908—Continued. 


State or Territory. | 1891. | 1892. | 1893. | 1894. | 1895. | 1896. | 1897. | 1898. | 1899. | 1900. 1901. | 1902. 1903. 


| 
| 
| 
| 
| 
| 
| 


Pennsylvania ...... 1 1 1 1 1 1 1 1 1 1 1 1 1 
West Virginia ...... 3 3 3 2 3 2 2 2 2 2 2 3 2 
Alabama ........... 2 2 2 3 2 3 3 3 3 3 3 2 3 
Virginia............ 6 6 6 6 6 6 5 4 4 4 4 4 4 
Colorado ........... 5 4 4 4 5 4 6 5 5 5 5 5 5 
Tennessee .......... 4 5 5 5 4 5 4 6 6 6 7 6 6 
Massachusetts A PA A A A staked O O oa. 7 7 6 7 7 
Mary AN PMA AS A A A A E E A E A A sea xe 8 
Chiloe sccienós 14| 13| 11| 12; 11) 14] 15| 13| 16| 15] 12| 10 9 
OhiGsccasesewssceess 8 8, 10 8. 8 7 7 7 8| 10 8 8 10 
Michigans AA A tose as A amena O E etum  lozbesrizikexseesces 20 | 14 11 
Kentucky .......... 10 9 8 9 9! 10| 10: 15 9 8 9 | 9 12 
New Jersey ......... | VES A A O E eu PR E c molte —— ianua 13 
Georgia............. 7 7 7 7 7 9 9 9| 11 9: 1! 11 14 
Wisconsin .......... 9, n| 12| 18| 17; 17] 16| 10| 13| 12| 13 | 12 15 
New York.......... ME eee 13} 11| 12| 16| 12| 14| 15| Ie! 16| 16 16 
Indian Territory..... 13 | 16| 15| 19 a6] 3| uf nj 17| wl 17| 15 | 17 
Washington ........ 16| 15| 16| 16| 13| 11| 13| 12| 14| 17| m| 17 18 
Montana ........... | 1 | 10 9| 10| 10 8 8 8| 10} 11] 10] 13 19 
Kansas ............. | 12| 12| 14| 13| #15] 18| 17| 18| 19| 19] 19] 19 20 
New Mexico........ 20 |...... 18] 15) 1| 1| 21 17. 12| 13| 15| 138) 21 
Wyoming........... | 19 ...... 20| 17] ax} 15| a4] 16| 18| 18, 18| 20| 22 
Illinois ............. 17; 18 | 21| 21, 20| 20| 20| 19| 2| 22| 2| 2 23 
Missourl ............ 15| 14| 17 | 2| an| 21 19| 21| 20| 20| 21| 21 24 
Indiana ............ 18| 17| 19| 14] 19| 19| 18| 20| 21| 21 ¡......l...... 25 
q A O A A ooleceuse 22 22 20 $e A PA A oe meee erede 


COAL CONSUMED IN THE MANUFACTURE OF COKE. 


The determination of the quantity of coal consumed in the manu- 
facture of coke is to a considerable extent a matter of estimate, as a 
large quantity of the coal so used is charged directly into the ovens 
from the mines without having been previously weighed or measured. 
The only method of ascertaining the quantity of coal thus used is by 
the amount paid to the miners for mining, which is based sometimes 
upon the measured bushel or ton, and sometimes by the cubical con- 
tents of the mine car, all of which standards are apt to differ materi- 
ally from that of the weighed ton or bushel. There are comparatively 
few establishments in this country at which the quantity of coal made 
into coke is accurately ascertained, though as the industry becomes 
better organized greater attention is being paid to exactness in this 
regard, and year by year the quantities as presented in the following 
tables become more accurate. It is still necessary, however, to esti- 
mate a large amount of the coal consumed in the manufacture of coke. 

A considerable quantity of the coal which is not run directly from 
the mines to the coke ovens is crushed and washed before coking. In 
such cases the weight of this coal before washing is given approxi- 
mately. In other cases the weight after the slate, pyrite, and other 
impurities have been removed, is reported for the weight of the coal 
charged into the ovens. In still other instances coke ovens have been 
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constructed chiefly for the purpose of utilizing the slack coal produced, 
in which cases little or no account is taken of the weight of the coal. 
It can readily be seen therefore that any statement as to the quantity 
of coal used in the manufacture of coke is necessarily approximate, 
but, as these differences appear from year to year, the statistics as 
collected may be accepted as sufficiently accurate for comparative 
analysis. As has been stated in previous reports of this series, an 
apparent discrepancy appears between the statements regarding the 
quantities of coal consumed in the manufacture of coke as published 
in the chapter on coal production and those presented herewith. These 
discrepancies are in general due to the fact that a large quantity of coal 
is shipped to ovens at a distance from the mine. Where this is the 
case the tonnage so shipped would be included in the shipments, the coal 
statistics showing only the quantity of coal made into coke at the ovens. 

The quantity of coal used in the manufacture of coke, as obtained 
for this report, in the several States and Territories, from 1898 to 
1903, and the total quantity used each year since 1880, are shown in 
the following tables: 


Quantity of coal used in the manufacture of coke in the United States, 1898-1908, by States 
and Territories. 


[Short tons.] 

State or Territory. 1898. 1899, 1900. 1901. 1902. 1908. 
Alabama (2 e ru tres 2,814,615 | 3,028,472 | 3,582,547 | 3,849,908 | 4,237,491 4, 483, 942 
Colorado .................... a803,686 | 898,207 | 997,861 |31,148,901 |a 1,695,188 | a1,776, 974 
Georgia soci 2 ee prs 81,108 78, 098 140, 988 89, 919 129, 642 146, 086 
Indian Territory ............ 73, 830 59, 255 79, 534 74,746 110, 934 110, 068 
Kansas ...................... 7,856 26, 988 10, 303 11,629 35, 827 30, 503 
Kentucky ................... 44, 484 151, 503 190, 268 204, 297 265, 121 247,950 
Missouri ..................... 1, 500 5, 320 8, 775 9, 041 10, 430 8, 004 
Montana .................... 92, 552 110,274 108, 710 102, 950 99, 628 82,118 
New Mexico....... ......... i 12, 557 68, 594 74, 261 72, 350 40, 943 18, 613 
ORO. 35. 134, 757 142, 678 115, 269 162, 624 219, 401 211, 473 
Pennsylvania ............... ¡c16, 307, 841 (419, 930, 419 | 20, 239, 966 | 21,736,467 | 25,017,326 | 23,706, 455 
Tennessee ................... 722, 356 779, 995 854, 789 739,246 | 1,025, 864 1, 001, 356 
E AAA O | (e) (e) (e) (€) (e) (e) 
Virginia iiie eoe eee | 852, 972 $94,635 | 1,083,827 | 1,400,231 | 1,716,110 1, 860, 225 
Washington .................. 48, 559 50, 813 54, 310 78, 398 68, 546 78, 119 
West Virginia ...... ........ . 3,145,398 | 3,802,825 | 3,868,810 | 8,734,076 | 4,078,579 4,347, 160 
PA 6, 650 
Indiana cas 4, 065 | sa 
Maryland cede lla 
Massachusetts ...............1............ (^) 

A AAA O e ERE REX ANE 708, 295 798, 187 1, 806, 707 
New Jersey... niko is de A reae wesq as 
New York ................... (b) (b) 
Wisconsin ................... 59, 900 54, 950 
Wyomlhg..... ee es 85, 384 82, 100 
Tola 25, 249,570 | 30,219,343 | 32,113,543 | 84,207,965 | 89,604,007 | 39,405, 773 
a Includes coal coked in Utah. c Includes New York. 
Included with Pennsylvania. d Includes Massachusetts and New York. 


e Included with Colorado. 
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Quantity of coal used annually in the manufacture of coke in the United States, 1880-1908. 


[Short tons.] 
Year. Quantity. Year. | Quantity. Year. Quantity 

25 T 5,237,741 || 1888................. 12, 945,350 || 1896................. 18, 694, 422 
I88T dene ty Iu xs 6,546,762 || 1889................. 15,960, 973 | 1897................. 20, 907, 319 
1882. a ti ds 7,077,646 || 1890................. 18,005, 209 | 1898................. 25, 249, 570 
Ice s 8,516,670 || 1891................. 16, 344, 540 || 1899................. 30, 219, 343 
E EA ne ee 7,951,974 || 1892.......oooooo.o.. 18, 813, 337 |! 1900......omooooooo.o 32, 113, 543 
IBSS oec eibRAus ede 8,071,126 || 1893................. 14,917,146 || 1901................. 94, 207, 965 
Is 10,688,972 | 1894................. 14,348,750 | 1902................. 89, 604, 007 
1887 a 11, 859, 752 | 


Ns A 20, 848, 323 | 1008 rro tania 39, 405, 773 


QUANTITY AND VALUE OF COAL USED IN COKE MAKING. 


The total quantity of the coal used in the manufacture of coke and 
the value thereof in 1902 and 1903, together with the quantity and 
value of coal consumed per ton of coke produced are shown by States 
and Territories in the following tables. The quantity of coal used in 
1903 was 39,405,773 short tons as compared with 39,604,007 short tons 
in 1902. The value of the coal consumed in 1903 was $42,427,922 
against $39,301,194 in 1902, showing that although the quantity of 
coal used in 1903 was nearly 200,000 tons less than 1902, the value 
increased $3,126,728. It also shows that the increase of $3,119,456.in 
the value of the coke produced in 1903 was more than eaten up by the 
increased cost of the coal at the coke ovens. 


Quantity and value of coal used in the manufacture of coke in the United States in 1902, 
and quantity and value of same per ton of coke, by States and Territories. 


Quantity | Value of 


Value of 
State or Territory. Coal used. Eon ratug conl per uel ent 
° coke. coke. 
Short tons. Shorttons. 
AIBDRIDA ¿A is 4, 237, 491 | $5, 083, 793 $1.20 1. 66 $1. 99 
Coloradoa i cookie eee d we EROR SET RIS 1,695,188 | 1,291,269 . 76 1. 689 1.28 
o IE e ve raus wie a wana atio eure s 129, 642 120, 874 . 932 1.58 1.47 
Indian Territory ........................... oo». 110, 931 109, 300 . 985 2.24 2. 206 
KAN a E ARS ua doe 35, 827 44,045 1, 229 1.714 2. 106 
Kentucky nta: dad 265, 121 150, 872 .97 2.09 1.19 
MISSOUEÍ A s cuu eee IUE LAE D dd ad 10, 430 | 7, 600 . 729 1. 805 1.316 
MONTANA: cc cose ied wi teer XXVI ERIGI MEER 99, 628 352, 020 3.53 1. 863 6.576 
New Mexico. ad pias 40, 943 33, 550 . 819 1.757 1. 439 
A su bema cares 219, 401 338, 153 1.54 1.5 2.31 
Pennsylvania ui ese a Hr rx TRU 25.017,326 | 24,514,119 . 98 1.516 1. 485 
A dw ERAN SEES 1,025,864 | 1,071, 364 1.04 1. 832 1. 905 
o A A II teste E CI UU 1,716,110 | 1,304, 986 .76 1.526 1.16 
Washington es ee da mre 68, 516 118, 048 1.72 1.70 2. 924 
West Virginia usas 4,078,579 | 3,219,593 . 789 1. 62 1.278 
TD a RT EE 
Indiai ae 
Massachusetts "mE TONNEN 852,977 | 1,541,618 1.807 1. 424 2.578 
O O Sea ev EE ots 
Wisconsin esses ness boca FED du RAM P HE RM IE 
NyOmilg. isa id e RS Mer x Rec 
Tios 39, 604,007 | 39, 301, 194 .99 1. 569 1.543 


a Includes Utah. 
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Quantity and value of coal used in the manufacture of coke in the United States in 1908, 
and quantity and value of same per ton of coke, by States and Territories. 


Quantity | Value of 


State or Territory. Coal used. Total volue Coal per paf con | Coal ty 
: coke. coke. 
Short tons. Short tons. 
Ale ete: id Saee x Era 4,483,942 | $5,312,276 $1. 185 1. 66 $1. 967 
Colorado decias td 1,776,974 | 1,550, 149 .872 1. 686 1.27 
o A tes cb ue Eee ee eens 146, 086 137, 061 . 938 1.707 1.60 
Indian Territory.................eeeeeee eene 110, 088 106, 976 .97 2.21 2.144 
Kansas .................. m PE mM 30, 503 39, 717 1. 30 2.15 2.795 
Kentucky cocer boe sod aes eeen ear eeat es 247, 950 165, 423 . 667 2.15 1.434 
MUISSOUTT 4:00 A tecers 8, 004 8, 553 1.18 1. 68 1.923 
MONADA SS 82,118 275, 368 3.35 1.82 6.097 
New MEXICO ui Ch ES REREV EE 18,613 17, 746 .95 1.684 1.60 
ODIO A RE E EAD ee —€—— elec 211, 473 893, 333 1. 86 1.47 2.734 
PEODAy IVANA ici 23,706, 455 | 24,357, 521 1.027 1.516 1.557 
Tennessee 2. vau ua vw pR ORE oo Rae UREE E ERE 1,001,356 | 1,128, 442 1.13 1.83 2. 068 
Viia cM T" ————————————— 1,860,225 | 1,540,365 .828 1.58 1. 308 
Washington 2 a Sees 73,119 175, 274 2.397 1.60 3. 835 
West VITA cu cee ace cere iaa 4,347,160 | 4,425,149 1.018 1.60 1.629 
Illinois 22:2 t ia Su RIP SUE E EPUECM EE EE 
Keno T € 
DOTY AU Geis canes se A 
Massachusetts ................. e 
MIC Mi ás 1,306,707 | 2,799,569 2.14 2. 996 
New Jersey iii ds 
New YORK <a bui neis BARN CRM 
Wisconsin iios ed ewe ewes Xs eleu d eire x vo 
WI Ria 
Total A A EA 39, 405,778 | 42, 427, 922 1.077 1. 68 


a Includes Utah. 


The following table shows approximately the quantity of coal 
required to produce a ton of coke in each year since 1880: 


Coal required to produce a ton of coke, in tons or pounds. 


Year. Tons. Pounds. Year. Tons. | Pounds. 
| 

IRBO i eO ede eek uite ui quad 1.57 3,140 || 1802... 5 ia 1.57 3, 140 
) 1,5) DRE 1.59 8,180: ]| 1803... rdv eem pre e DDrEIPAIE 1.57 3, 140 
1889. Lc nue Rcbéoten n posses 1. 58 8-100 ||-1894 steeped erede d 1. 56 3,120 
IBS e eau uou A ews A 1.56 2,120 1| 1895 cuina 1. 56 8, 120 
1884. Loos E NO 1.63 8,200. || 1890 zoo cee aeu x EE URS RR S 1.581 3,170 
P.C U IM eee eee ste seas 1.58 3,160 || 1897 A E ue 1.57 8, 140 
Ii rs emus 1. 56 3,1201 1898 A iE ERE 1.57 9, 140 
188 ons Seduta eeu sau ads Mus 1. 56 3,120: || T899 id 1.54 3, 080 
NESS nos ld 1.51 3,020 || TOD bs 1.57 8, 140 
I8SO O 1.55 3,100 || TWO Lonas ba 1.57 3,140 
1890 TD 1. 56 IN AA 1.56 3, 120 


COKE. ` 900 


YIELD OF COAL IN COKE. 


By the yield of coal in coke is meant the percentage by weight of the 
constituents of the coal that remain as coke after the process of coking 
is completed. The following table shows that the general average 
vield of coal in coke is about 64 per cent, but this is believed to be 
somewhat excessive. For the reasons stated in connection with the 
amount of coal made into coke, it is not always possible to obtain exact 
information on this point, as in many instances the coal is not weighed 
before being charged into the ovens, and the amount consumed is 
largely an estimate. Itis doubtful if the average yield of coal in coke 
throughout the United States exceeds 60 per cent. 

The following table shows the percentage yield of coal in coke in 
each State during the last six years: 


Percentage yield of coal in coke, 1898-1908, by States. 


State or Territory. 1898, 1899. 1900. 1901. 1902. 1903. 

Alabama iaa 59 59 58.9 55.8 60.2 60 
Coloradoa ic oue cred a a o OE ERERKA ES 59.1 59 62 58.4 69.2 59.3 
Geonrilc ie cocoa ode Das Ade VES 61 65.2 62.4 60.7 63.3 58.5 
Indian Territory ........................ | 46.5 41 48 50 44.6 45 
KANSAS I exec rc ie eee: 53 53. 6 7.7 61.4 58. 3 46.5 
Kentucky ........2.2.ecececececceeeeeees | 50 53.5 50.2 49 47.8 46.5 
Missouri ¿ccoo RR et ERR pa x 49.3 58.8 55.3 52.5 55.4 61.2 
Montana in | 56 61 50.3 55.4 53.7 54.9 
New Mezlco...... peter | ERN S 55.6 64.3 60.3 57.5 56. 9 59. 4 
ONG oie isole setexs ecu pude estet | 63.5| 58.8 62.5 66. 9 66. 6 68 
Pennsylvania ........................... b 65.7 b 68.1 66 66 65. 9 65. 9 
Tennessee iler cae era 54.6 55.8 55. 6 54.6 54.6 51.6 
bó... A TET 62 62.2 63.2 64.7 65.5 63.2 
Washington ..........oooococcccronmommo.. | 62.2 59.8 61.5 62.7 58.8 62.4 
West Virginia ................20 cece eee 61.2 60 60.9 61.1 61.7 62.3 
IB Bois. e ese sk aio ERES SEE nbus | 35 | 56.2 
India aire oer nR 44.9 
Maryland AAA A AS PORT 
Mimachusettisi. 2. oor oer A cus e es 
MICH RAN use o ve Roues AA da 71.5 71.1 70.2 71.8 
ul dis. a MP Pec 
New York................. eec A wd We sU 
Wisconsin it 59 60.8 
A MR 51.9 48.7 

Totalaverage...................... 63.6 65.1 63.9 63.7 64.1 64.1 


a Average, including Utah. b Average, including New York, also Massachusetts for 1899. 
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Percentage yield of coal in coke, 1880-1908. 


Percent- Percent- | Percent- 
Year. age yield Year. age yield Year. age yield 

of coal. of coal. of coal. 

AA scweneiwsets 63 A 66 1896 AAA 63 
dcir cs 63 J889. M ACE 64 IBUT o ou ea vA ste 63.5 
AAA AN 63 A sacs xa 64 BOS D 63. 6 
TBSS A esas’ 64 1891.5. ue vere seek 63 1800. A SPA 65.1 
jS. M — 61 180] oor coh o dees 64 1900. 7 o ono LR ERAG 63.9 
e Lo exu TA SES CES 63 AA BRA US 63.5.1 1901... ica 63.7 
O VR PROP 64 1894... ver oC» RS 64 19095 rosse uS Era E ed 64.1 
O87 pe 64.2 || 1890 AAA 64 W003 bcs ddd ias 64.1 


CONDITION IN WHICH COAL IS CHARGED INTO THE OVENS. 


In the following tables will be found a statement of the condition in 
which the coal was charged into the ovens in the several States and 
Territories during the last two years, and a résumé of the correspond- 
ing statistics for the last fourteen years during which these statistics 
have been compiled. In a number of the coal-producing States it has 
been found that a washing of the coal before charging it into the ovens 
has materially improved the quality of the coke. This has been par- 
ticularly true in regard to the slack coal used. Most of the run-of-mine 
coal which is washed before coking is crushed before being washed, in 
order to effect a more complete separation of the slate, pyrite, and 
other impurities which exist in the coal. 

About two-thirds of the entire amount of coal used in coke making 
is run-of-mine coal, most of which is charged into the ovens without 
being washed. It has been found, however, that the coking process is 
in many cases facilitated and a better quality of coke obtained if the 
coal is crushed before charging into the ovens, and a large amount of 
the run-of-mine coal is crushed, or disintegrated, before coking, 
whether it is washed or not. Little, if any, large-size coal is coked in 
by-product ovens. During 1903, 12,854,875 short tons, or not quite 
one-third of the total quantity of coal used in coke making, was slack, 
and not quite one-half of this slack coal was washed before being 
coked. The total quantity of slack coal washed before coking in 1903 
exceeded that of the preceding year by 288,475 tons, and the quantity 
of washed run-of-mine coal used showed an increase of 219,127 tons. 
Altogether the quantity of coal washed in 1903 was 507,602 tons more 
than in 1902. 

Among the more important coal-producing States it is noted that in 
Pennsylvania only 1,445,630 tons, out of a total of 23,706,455 tons, 
were washed before coking. In Alabama 3,124,492 tons, out of a total 
of 4,483,942 tons, were washed; and in Colorado 1,182,390 tons, all of 
which was slack, out of a total of 1,776,974 tons, were washed before 
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coking. In this State only 831 tons of run-of-mine coal were made 
into coke in 1902, and none in 1903. In West Virginia less than 8 per 
cent of the total coal consumed in the manufacture of coke was washed, 
while in Virginia all of the coal consumed was unwashed. 

The quantity of unwashed run-of-mine coal used in coke making 
decreased from 26,347,698 short tons in 1902 to 24,683,953 tons in 
1903. The quantity of washed run-of-mine coal used increased from 
1,647,818 tons in 1902 to 1,866,945 tons in 1903. The use of unwashed 
slack increased from 5,781,088 tons to 6,738,997 tons, and the washed 
slack from 5,827,403 tons to 6,115,878 tons. The quantity of washed 
slack coal used in coke making in 1903 was more than three times the 
quantity consumed in 1896, while the total quantity of coal used was a 
little more than double. 


Character of coal used in the manufacture of coke in 1902. 


[Short tons.] 


Run of mine. Slack. 
State or Territory. ee pee ee Total, 
; Unwashed. | Washed. | Unwashed. | Washed. 

Alabama aa 1,233,117 509, 376 290 | 2,494,708 | 4,237,491 
COlOTAUO Mi dia 831 0 641, 422 | 1,052, 935 1, 695, 188 
Georg lacs suceden Ree un SU MEA 28, 600 0 0 101,042 129, 642 
Indian Territory ..................... 0 3, 947 0 106, 987 110, 934 
Kansas a tiesa 0 1,766 14,126 19, 935 35, 827 
Kentucky ........c.c.cccceecccccceees 5, 000 28, 159 91, 496 140, 466 265, 121 
Missouri ssi oque v Ep ESOS 0 | o | 10, 430 0 10, 430 
Montana ..............- ee c eee 0 99, 628 | 0 0 99, 628 
New Mexico .....oooooooooommom.coroo. 0 0. 208 40, 735 40, 943 
ORIG s.s cadat cicer su rinAd | 161,783 0 19, 618 38, 000 219, 401 
Pennsylvania .............. eese ^ 21,615,568 602, 287 1,623,621 | 1,175,847 | 25,017,326 
Tennessee .......-..eececcecceecceeees 287, 064 334, 109 47,161 357,530 | — 1,025, 864 
Virginia ........ eese eee rne na 1,015,148 | o ! 697, 962 0! 1,716,110 
Washington A vec prx x 0; 65, 546 | 0 0 | 68, 516 
West Virginia... sensns 1,262, 393 0, 2,517,223 — 298,963 | 4,078, 579 
LIBHOIS e ads 
Indiana .........c2.2-scececeeeceecees | 
a dades 735, 194 0| 117,58 256 | 852,977 
New YorK ardid 
Wisconsin ................ eere ree 
Wyoming coii cereo e na ee 

Tonho cn Be cite A: 26,347,698 | 1,647,818 x 5,827,403 | 39,604,007 


M R 1903——36 


aIncludes Utah. 
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Character of coal used in the manufacture of coke in 19083. 


(Short tons.] 


Run of mine. Slack. 


TES AA — — o — Total. 
Unwashed. Washed. | Unwashed. Washed. 


State or Territory. 


Alabama ............ eiu AN 1,359, 450 602, 446 VU | 2,522, 046 4, 483, 942 
Colorido. a ool es 0 0 594, 584 1, 182, 390 1, 776, 974 
GUOTETR oat cee ose A 39,750 0 0 106, 336 146, 086 
Indian Territory «2. oar Ru 331 0 1, 295 108, 462 110, US$ 
ISHS P tect le oe oe dvaeee ceed 0 3, 701 10, 708 16, 094 30, 503 
Kentuek sitos ada 50 55, 062 88, 060 104, 778 247, 950 
A eese 0 0 3, 004 0 3, 004 
MONNA coders as dies | 1, 891 80, 227 0 0 82,118 
New MEXICO ia : 0 0 855 17,758 18,613 
O ates ated text i 174,544 0 9,216 27,713 | — 211,478 
Pennsylvania ............02202eee eee. ' 20,279,281 644, 441 1, 981, 544 801,189 | 23, 706, 455 
Tennessee a 157, 717 404, 949 74,560 364, 130 1, 001, 356 
Wifi A i vewevad icon rus l 857,332 0 1, 002, 893 0 1,860, 225 
Washington .................. c serere | 0 73,119 0 0 13,119 
West Virginin.................. eese. 1,149, 761 3, 000 2, 890, 310 304, 089 4, 317, 160 
DION $e ice dace pen rr eME | 
AA RIBERA 
MUECA orenean eU cates 
Massachusetts ....ooooooccoorononooo... 
MICH Mos cd ias | 663, 846 0 81,968 560, 893 1, 306, 707 
New Jersey 424222223 02b wWaw* que Eie 
NOW ODE scende IPSAS MINCEUR | 
Wisconsin S24... 6ccitec<ceee E PIETATE 
WYOMING 2220 oes ee pce ci EM 

TOI oe e debe OL a e 24, 683, 953 | 1,866, 945 | 6, 738, 997 | 6,115,878 | 39,405, 773 


a Includes Utah. 


In the following table the statistics regarding the character of the 
coal for the years 1890 to 1903, inclusive, are consolidated: 
Character of coal used in the manufacture of coke in the United States, 1890-1908. 


[Short tons.] 


Run of mine. Slack. 


Year. DETENER m rmm WE. = Total. 
Un washed. | Washed. Unwashed. Washed. 


TR O Jct €— 14, 060, 907 | 338, 563 2, 674, 492 931,247 | 18, 005, 209 
o PTT 12, 255, 415 290, 807 2,945, 359 852,959 | 16,344,540 
OACI 14, 453, 638 324, 050 3, 256, 493 779,156 | 18,813, 337 
| "EOS 10, 306, 082 350, 112 3,049,075 | 1,211,577 | 14,917,146 
A teeta uss 9, 648, 750 405, 266 3,102,652 | 1,192,082 | 14,348, 750 
i. PDC NC ME RETIRER 15, 609, 875 237, 468 3,052,246 | 1,948,734 | 20,848,323 
A e so 11,307, 905 763, 244 4,685,832 | 1,937,441 | 18, 694, 422 
A E tant ae ade IAS M 13,234,955 | 1,037,830 4,180,575 | 2,453,929 | 20,907, 319 
NOG. OIN 16,758,244 ! 1,672,972 4,487,949 | 2,330,405 | 25,249,570 
1500€ AiG sate Wate mo AM DUM So 20,870,915 | 1,457,961 4,976,737 | 2,913,730 | 30,219,313 
1900 AL cac E E EE mE 21,062,090 | 1,369, 698 5,677,006 | 4,004,749 | 32,113,543 
1901..... MERERETUR 23,751,468 | 1,600,714 4,546,201 | 4,309,582 | 34,207,965 
O desee id att T. 26,347,698 | 1,617,818 5,781,088 | 5,827,403 | 39,604,007 


LOG caine eee reese eae d Ces up eU Rees 24,653,953 | 1,866, 945 6,738,997 | 6,115,875 | 39, 405, 773 
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The statistics relating to the manufacture of coke in by-product 
ovens show that the total number of ovens completed and in blast 
increased from 1,663 in 1902 to 1,956 in 1903, and that the production 
of by-product coke increased from 1,403,588 short tons to 1,882,394 
short tons, a gain of 478,806 tons, although the total coke production 
fell off 139,370 tons. There were under construction at the close of 
1903, 1,335 new by-product ovens, which number constituted more 
than 20 per cent of the total new ovens building at that time. 

Although nearly 300 of the by-product ovens operated in 1903 were 
not put in blast until sometime after the first of the year, the general 
average production per oven for the year was 962.4 short tons. In 
1902 the average production per oven was 844 tons. The average 
production in each beehive oven in 1903 was 311 tons. 

In order to produce the 1,882,394 tons of coke there were used in 
the by-product ovens in 1903, 2,605,453 short tons of coal, showing a 
yield of coal in coke of 72.25 per cent, a much larger yield than is or 
can possibly be obtained in the operation of the beehive ovens. As 
previously shown, the average yield of coal in coke for all the United 
States (including the output of by-product ovens) in 1903, was 64 per 
cent, and this is probably higher than the results actually obtained. 

In 1893 the first plant of by-product recovery ovens in the United 
States was completed at Syracuse, N. Y. At the close of 1903 there 
were nearly 2,000 ovens in operation, the plants being distributed 
through ten different States. Of the 1,335 ovens building at the 
close of 1903, 250 were distributed among three new States— Illinois, 
at South Chicago; Minnesota, at West Duluth; and Wisconsin, at 
Milwaukee. When all of these new ovens are completed, making a 
total of 3,291 by-product ovens, their production, at an average of 
1,000 tons per oven per year, will be equivalent to 13 per cent of the 
total product of the United States in 1903. In 1902, 5.5 per cent of 
the total production of coke was made in by-product ovens. In 1903, 
7.4 per cent of the total was by-product coke. 

The statistics of the production of gas, tar, and ammonia in by- 
product ovens, which, until 1902, were discussed in this chapter, will 
be found in a separate chapter devoted to those subjects. 

The most important development in connection with the retort coke- 
oven industry in recent years has been the merging of interests by the 
Semet-Solvay Company, of Syracuse, N. Y., and the United Coke and 
Gas Company, controlling the Otto-Hoffman ovens, of New York 
City. The merging was effected by the Semet-Solvay Company 
acquiring by lease the control of the business of the United Coke and 
Gas Company, a step practically made imperative by the conditions 
which were facing the two great rivals, and it is believed that with 
the economies of administration now made possible the business can 
be pushed to advantage. 
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The Semet-Solvay Company has made the American Coal Products 
Company, of New York, its selling agency for all the tar and ammo- 
nia produced in all the ovens controlled by it. As the profitable man- 
ufacture of by-product coke depends in large measure upon the ability 
to dispose of the by-products at remunerative prices, the development 
of markets for the increasing quantities of these by-products is an 
interesting and important branch of the industry. 

Reduced to tabular form, the record of by-product coke making in 
the United States since 1893, when the first plant was constructed at 
Syracuse, has been as follows: 


Record of by-product coke making, 1893-1903. 


Ovens, 
Year. — | iun 
Built. | Building. ; 
Short tone. 
RRE 12 0 12, 850 
O CR dE 12 60 16, 500 
TO A E E E ene Gees 72 60 18, 521 
lHOBLI ree er oL ce e Aus riae iren M eua D AA 160 120 83, 038 
IS Dol eig ebr ode e EV au AN nO ee ed Gum UP a a e qq eiu S e eu e 280 240 261, 912 
TOO TP SS KD A di ASS 520 500 294, 445 
Ls ET M RA SE 1,020 65 906, 534 
A O 1,085 1, 096 1, 075, 727 
LOO ay kes. c O A eke 1,165 | 1,533 1,179, 900 
1900 SA RC ma A A de d SOLUS RU IE eL dE 1,663 : 1, 346 1, 403, 588 
ptis it A IS A E a 1, 956 b 1, 335 | 1, 882, 394 


| 


a Includes 565 Semet-Solvay, 1,335 Otto-Hoffman, and 56 Newton-Chambers. 
b Includes 490 Semet-Solvay, 779 Otto-Hoffman, and 66 Wilcox. 


In the following table is shown the record of by-product coke ovens, 
by States, at the close of 1900, 1901, 1902, and 1903: 


Record of by-product ovens, by States. 


Ovens December Ovens December Ovens December | Ovens December 


31, 1900. 31, 1901. 31, 1902. 31, 1903. 

State. MO SOME A FER IA O ——— RE ECT T SERERE 
pleted. Building. pleted: Building. nlered, Building. pea: Building. 

Alabama............ 120 120 120 120 240 40 240 40 
Qi AA 0 0 0 0 0 0 0 120 
Maryland ........... 0 0 200 0 200 200 0 
Massachusetts ...... 400 0 400 0 400 0 | 400 0 
Michigan ........... 0 30 30 45 75 60 75 60 
Minnesota .......... 0 0 0 0 0 0 0 50 
New Jersey ......... 0 100 0 100 100 0 100 0 
New York........... 30 564 30 964 30 074 10 900 
OHIO os ree ext 0 50 50 0 50 60 50 66 
Pennsylvania....... 355 | 232 355 504 592 412 675 419 
Virginia ............ 60 : 0 60 0 56 0 56 0 
West Virginia....... 120 | 0 120 0 120 0 120 0 
Wisconsin .......... 0 0 0 0 0 0 0 $0 
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IMPORTS AND EXPORTS. 


The following table gives the quantity and value of coke imported 
and entered for consumption in the United States from 1869 to 1903, 
inclusive. In the reports of the Bureau of Statistics of the Depart- 
ment of Commerce and Labor the quantities are given in long tons. 
These have been reduced to short tons to make the tables consistent 
with other tables in this report: 


Coke imported and entered for consumption in the United States, 1869-1908. 


Year ending June 30— Quantity. | Value. Year ending Dec. 31— Quantity. | Value. 


I 

| | 

| Short tona. | Short tona. 
ji e TN TOMUS NS | UN NE MH $2 053-1 IBBT id 35,320 | $100,312 
rr NER m 6,388 || 1888 coco coud uses cR Or eREXE 35,201 ' 107,914 
IUDA, Cu ecu Wea ori nce A 19,528 | 1889 RN 28,608 , 88,008 
O ERP ETE 9,5750; — 9,217 || 1890 ON 20,808 | 101,767 
Er RERO A: 1,091 Eb IW op 50,753 | 223,184 
Ly RUP REC | 634 | — 4,888 ^ ON 27, 420 86, 350 
1820. docte acd ana eru | 1,046 1 9,648 | 1893 .................- eee 37,183 99, 683 
A O LUN 2,065. — 8,657 || 1894 eee eee | 82,566 70, 359 
A RERO TRE, | 4,068 — 16,686 | 1895... esses essen | 29,622 71,366 
1878 AAN 6,616 24,186 | 1896 0.2.0.2... eee eee eee 48,372; 114,713 
o A eins Meecha 6,035 | 24,748 | A EE 34,937 | 98,077 
E PEET ace serai 5,047 | 18,406 || 1898.2... 22. eee eee eee ee ee 46,127 | 142,334 
e ENEE Tere eee E | 15,210 | 64,987 | 1800 Hc ' 81,197 | 142,504 
E A teed ees IA NAO cr | 116,556 | 371,341 
| A NE | ae 113,114 [TL esos ele 72,727 | 266,075 
JC: MN ERE | 14,483 | 36,278 | 1902 .................eseee- 1 140,488 | 423,775 
Cei. s A A | 20,876 1 64,814 | 1903 ............Lreueese ees ! 142,330 | 437,625 
IL EE EA 28, 124 | 84, 801 | 


The quantity and value of coke exported from the United States 
have increased each year since 1895, as shown in the following table: 


Coke exported from the United States since 1895. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Short tons. Short tone. 
TROD doce X Leu oce e DedE 131,368 | $425,174 || 1900 ............ xxl pota 422,239 |$1,358, 968 
io XE 169,189 | 553,600 | 1901 ......................-. 430, 460 | 1,561, 898 
as 173,034 | 546,066 || 1902 ........................ 439,590 | 1,785, 188 
INUS A webeeiedete 199,562 | 600,931 || 1903 ........................ 466,351 | 2,091,875 


Lo. dT 280,196 | 858, 866 
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PRODUCTION OF COKE BY STATES. 
ALABAMA. 


Although coke production in Alabama in 1903 showed a substantial 
increase, the State being credited with a gain of 141,251 short tons 
over 1902, it was not sufficient to enable her to retain the position of 
second in rank which she took from West Virginia. The coking 
industry of West Virginia in 1902 was somewhat disturbed by labor 
troubles, and production in that State did not increase in the same 
proportion as it did in Alabama. In 1903, however, West Virginia’s 
output increased over 190,000 tons, with the result of displacing Ala- 
bama and resuming second place by a narrow margin. Alabama pro- 
duced 2,693,497 tons in 1903, as compared with 2,552,246 tons in 1902. 

Notwithstanding the increase of production in 1903, the value fell 
off $678,310, or from $8,300,838 to $7,622,528, and the average price 
per ton dropped from $3.25 to $2.83. 

The statistics for 1902 show that there were 39 coke-making estab- 
lishments in Alabama in 1903. One of these having 46 ovens, was 
idle throughout the entire year, and 3, with a total of 240 ovens, did 
not begin operations before the end of the year. The total number 
of ovens operated in the State during 1903 was 8,764, compared with 
7,571 in 1902. The number of new ovens building at the close of 1903 
was 381, of which 40 were Semet-Solvay ovens. When these 40 are 
completed there will be a total of 280 retort ovens operating in the 
State. 

The coal fields of Alabama are divided into three districts, known 
by the names of the rivers which drain them--the Warrior, the Coosa, 
and the Cahaba. By far the most important of these is the Warrior 
district, which includes the coke ovens in and around the city of Bir- 
mingham. As there is but one coke-producing plant in each of the 
other two districts, no separation of the statistics of coke production 
is made by districts for this State. 
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The statistics of coke production in Alabama since 1880 are as 


follows: 
Statistics of the manufacture of coke in Alabama, 1880-1908. 
Estab- | Ovens Cok Total value yane Of! yield of 
Year lish- Build. | Coal used. | “Guedg” | of coke at aa coal in 
menta | Built. ing. ovens. per ton: coke. 
| | Short tons. | Short tons. Per cent. 
O S eode ee cicionád 4 316 100 106, 283 60,781 | $183,063 | $3.01 57 
A 4 416 120 184, 881 109, 033 326, 819 3. 00 59 
| S NECNON 5 536 |.......- 261,839 152, 940 425, 940 2.79 58 
Lc MP 6 767 122 359, 699 217,531 598, 473 2.75 60 
1884..............- 8 976 242 418, 184 214, 009 609, 185 2. 50 60 
1885. .... eese e eees- 11 | 1,075:  16| 507,934 |  301,180| 755,645 | 2.50 59 
D cc ei te debian ses 14 | 1,301 1,012 635, 120 375,051 ' 993,302 2.65 59 
A 15 | 1,555 | 1,362 550,047 325, 020 775,090 2.39 59 
JUR LS ed 18| 2,475 | 406; 848,608 | — 508,511 — 1,189,57 2.34 60 
re 19| 8,944 | 427 | 1,746,277 | 1,030,510 | 2,372,417 2.80 ^9 
1890... cereus 20| 4,805,  371| 1,809,964 | 1,072,912 — 2,589,447 2.41 59 
Le 21 | 5,068 50 | 2,144,277 | 1,282,496 — 2,986,242 2. 33 50 
1892 A 20 | 5,320: 90 | 2,585,966 | 1,501,571 ' 3,464,623 | 2.31 58 
A 23 , 5,548 60 | 2,015,398 , 1,168,085 2,648,632 | 2.27 58 
o NT ; 5,551 50 | 1,574, 245 923,817 | 1,871,948 | — 2.025 58.7 
e PRAEMIA 22 | 5,658 | 50 2,459,465 | 1,444,339; 3,033,521 | — 2.10 58.7 
1598 AA 24 | 5,363 |........ 2,573,713 | 1,479,437 | 3,064,960 | — 2.07 57.5 
1897................- 25 | 5,365 um 2,451,475 | 1,443,017 ` 3,094, 461 2.14 58.8 
1898. ................ 25 1b 5,456 100 | 2,814,615 | 1,663,020 | 3,378,946 | 2.08 59 
1899. ................ 25 |b 5,599 850 | 3,028,472 | 1,787,809 | 3,634,471 2.03 59 
19009. ocn das aho 30 ¡b6,529 | b690 | 3,582,547 | 2,110,837 | 5,629,423 2. 667 58.9 
190]. occisus 81 |b7,136 ' b535 | 3,849,908 | 2,148,911 | 6,062,616 2.82 55. 8 
1900. Ae 37 |c7,571 41,334 | 4,237,491 | 2,552,246 | 8,300,838 3.25 60.2 
A 39 4,483,942 | 2,693,497 | 7,622,528; 2.83 60.0 


€ 8, 764 | d 381 | 


aSemet-Solvay ovens. 
b Includes 120 Semet-Solvay ovens. 


c Includes 240 Semet-Solvay ovens. 
d Includes 40 Semet-Solvay ovens. 


The character of the coal used in the manufacture of coke in Ala- 
bama since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Alabama, 1890-1908. | 
[Short tons.] 


Run of mines. Slack. 
Year SSS | Total. 
Unwashed. | Washed. | Unwashed. | Washed. 
jo ——Á— A aeeecuaee eens 1, 480, 669 0 206, 106 123, 189 1, 809, 964 
LBS) soeur eate eee p REV ATE 1, 943, 469 0 192, 238 8,570 2,144, 277 
A eos cu D EV eet EARN deed 2, 463, 366 0 11, 100 111, 500 2, 585, 966 
o A E et eee 1, 246, 307 51, 163 292, 198 425, 730 2, 015, 398 
e c D 111,097 7,429 477,820 677, 899 1,574, 245 
pns Rr ie ide 1, 208, 020 0 32,068 | 1,219,377 2, 459, 465 
pns eI 1, 292, 191 70, 125 51,674 | 1,159,723 2,573, 713 
sr Mq 902, 310 120, 420 91,200 | 1,337,545 | 2,451,475 
1. NOME NON ses eae ee aad 1, 290, 794 828, 294 25, 000 670, 527 | 2,814,615 
ns A O EE 1,656, 226 725, 238 9, 598 637, 110 3, 028, 472 
ilo MEET NEP ER Di EE 1, 729, 882 152,077 165,418 | 1,535,170 | 3,582,547 
1901.5 denos UU ROSE ERE ES 1,641, 830 491, 298 17,796 | 1,698, 984 3, 849, 908 
A A ened 1,233,117 509, 376 290 | 2,491,708 | 4,237,491 
O tides ce 1, 359, 450 602,446 |.........2... 2, 522, 046 | 4, 483, 942 


568 MINERAL RESOURCES. 


It will be observed from the foregoing table that the increase in 
coke production in Alabama has been chiefly due to the utilization of 
slack coal, nearly all of which is washed before being charged into 
the ovens. Nearly 60 per cent of the coal used in 1903 was washed 
slack, and of the run-of-mine coal used over 44 per cent was washed. 


COLORADO AND UTAH. 


As there are but two coke-making establishments in Utah, the sta- 
istics of production in that State are combined with Colorado in order 
to maintain the confidential nature of the individual statements to the 
Survey. Colorado itself holds the same relative position west of the 
Mississippi River as a coke-producing State that Pennsylvania holds 
for the United States. The coke production of Utah is comparatively 
small and does not materially affect the total. The production of the 
two States combined amounted in 1903 to 1,053,840 short tons, valued 
at $3,080,753, against 1,003,393 short tons, valued at $2,754,341 in 
1902, and 671,303 short tons, valued at $1,626,279, in 1901. The large 
production during the last two years has been due principally to the 
increased activity at the works of the Colorado Fuel and Iron Com- 
pany, the largest coal and iron producer in Colorado. With an 
increase of three inthe number of establishments in the last two years, 
the number of ovens built hasincreased nearly 70 per cent, from 2,060 
in 1901, to 3,010 in 1902, and to 3,455 in 1903. One of the new estab- 
lishments is that of the Utah Fuel Company, at Sunnyside, Utah, 
where 300 new ovens were put in blast in 1903. There were four 
establishments with a total of 151 ovens in Colorado which did not 
produce any coke during the year. 

All of the coal used for coking purposes in Colorado and Utah dur- 
ing 1903 was slack, and of this about two-thirds was washed before 
coking. In 1902 all of the coal coked, except 831 tons, was slack coal, 
60 per cent of which was washed before heing charged into the ovens. 
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Statistica of the manufacture of coke in Colorado and Utah, 1880-1908. 


Ovens. Value of | ~ 
Year. ares —— .. |Build- Coal used. OEC a MO COE oy ee ray 
| ments. | Built. ng. ] ovens. per ton. coke. 
Short tons. | Short tona. Der cent. 
jb... (eee 1 200 50 51,891 25, 568 $145, 226 $5. 68 49 
P56 x bk 2 267 0 97, b08 48,587 267, 156 5. 29 50 
IS 5 344 0 180, 549 102, 105 476, 665 4.67 57 
E MEE RO 7 352 0 224, 089 133, 997 584,578 4. 36 60 
1884 A SER 8 409 24 181, 968 115, 719 409, 930 3. 45 64 
IBROLA ese weeds 7 43A 0 208, 069 131,960 512, 162 3. 88 63 
J886. corrain 7 483 0 228, 060 142, 797 569, 120 3.99 62.6 
is 7 532 0 267, 487 170, 698 682, 778 4.00 64 
A O 7 602 100 274, 212 179, 682 716, 305 4.00 65. 6 
E eT 9 83A 50 299, 731 187, 688 643, 479 3. 43 63 
1890. ca cee 8 916 30 407, 023 245, 756 959, 246 3.90 60 
DBO eei ec RYE 7 948 21 452, 749 271,074 896, 984 3.24 61 
188920 ....:..loeee 9 |51,128 220 599, 200 373,29 | 1,234,320 3.31 62.3 
188 8 ............... 8 1,154 200 628, 935 362, 986 | 1,137, 488 3.13 57.7 
1894a ............... 8| 1,164 | 250, 542,429 | 317,196 | 903,970 | 2.85 58.5 
1895a ............... 9, 1,169 0 580, 584 340, 357 940, 987 2.76 58.6 
1896a ............... 11 | 1275 0! 689,238 | 363,760 | 1,046,306 | 2.88 56.9 
18974 ............... 12| 1,273 0 616, 592 342, 653 999, 216 2.916 55. 6 
1808 oir nee 12: 1,258 3 803, 686 474,808 | 1,230, 428 2.59 59. 8 
1894 ............... 12 | 1, 243 50 | 898, 207 530,424 | 1,333, 769 2.61 59 
1900a............... 13 | 1,488 0 997, 861 618,755 | 1,746,732 2. 82 62 
1908 casona 15 | 2,060 | 1,203 | 1,148, 901 671,303 | 1,626,279 ' 2. 42 58.4 
E A 15 | 3,010 363 1,695,188 | 1,003,393 | 2,754,341 2. 74 59.2 


1908S ii 18 , 3,455 9 1,776,974 | 1,053,840 | 3,089, 783 2. 93 59.3 


a Includes production and value of coke in Utah and of coal coked. 
b Includes 36 gas retorts since 1892. 


The character of the coal used in the manufacture of coke in Col- 
orado and Utah since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Colorado and Utah, 1890-1908. 


[Short tons.] 


Run-of-mine. Slack. 


Year. | a] Total. 
Unwashed. | Washed. | Unwashed. | Washed. 


A II A O ud 36, 058 0 395, 023 0 431, 081 
A cel lores leads 98, 752 0 384, 278 0 478, 030 
| "— 82, 098 0 517,102 0 599, 200 
DOS A Mere 109, 915 0 519, 020 0 628, 935 
js MEMOREM T T EEE 126, 642 0 415, 787 0 542, 429 
TRO AAEE A A 119, 868 0 453, 597 7,119 580, 584 
Itata 143, 604 0 378,776 116, 858 639, 238 
E NC ETERNA 0 0 393, 214 223, 378 616, 592 
I TRO 122, 983 0 415, 298 265, 405 803, 686 
A teeta tae E aha 125, 822 0 468, 196 304, 689 898, 207 
O EPTER X 229,811 0 316, 527 452, 023 997, 861 
WOM O Liane UR ees DD UE 428, 642 0 43,078 677,181 | 1,148,901 
O at nc eee E AE 831 0 641,422 | 1,052,995 | 1,695,188 
A TRE ENS 0 0 594,584 | 1,182,890 | 1,776,974 
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GEORGIA. 


The only coal mines in the State of Georgia are located in Dade and 
Walker counties, in the extreme northwest corner of the State, the 
coal beds being a portion of the Warrior coal fields of Alabama. The 
coal in Georgia produces a fairly good quality of coke—although it is 
principally the slack coal that is used for that purpose—which finds a 
market in the iron works in the vicinity of Chattanooga, Tenn. 

The production of coke in Georgia in 1903 amounted to 85,546 short 
tons, an Increase of 3,482 short tons, or a little more than 4 per cent, 
over 1902, and the largest production since 1894, when it amounted 
to a little over 93,000 tons. The value of the product in 1903 showed 
a much greater proportion of increase than the output. The average 
price per ton advanced from $3.64 in 1902 to $4.31 in 1903, and the 
total value increased from $298,963 to $368,351, a gain of $69,388, or 
23.2 per cent. 

Thirty-eight new ovens were completed in 1903 and 30 old ones were 
abandoned, making a net gain of 8 in the total number The statistics 
of the production of coke in Georgia from 1880 to 1903 are shown in 
tne following table: 


Statistics of the manufacture of coke in Georgia, 1880-1908. 


f 
Ovens. ¿Value of | 


Year. hs NERA Build- Coal used. pie DM EN a d PAARE 
ments. | Built. ing. : ovens, per ton. coke. 
Short tons. | Short tons. Per cent. 
O MEE, 1 140 40 63, 402 38, 041 $81,789 | $82.15 60 
o eee ree 1 180 40 68, 960 41,376 | — 88,753 | 2.15 60 
o MR 1 220 44 77,670 46, 602 100,194 | 2.15 60 
VERS e Lacs eer dudes 1 264 36 111, 687 67,012 147,166 ; — 2.20 60 
A 1 300 0 132,113 79, 268 169,192 2.13 60 
(EGG A 2 300 0 117, 781 70, 669 144, 198 2.04 60 
DC NOR ET 2 300 0 136, 133 82, 680 179, 031 2.17 60 
E ene 2 300 0 158, 482 79, 241 174, 410 2.20 50 
LL. PME 1 290 | O | 140,000 83,721 | 175,907 2.12 60 
1889 NONO 1 300 | 0 157, 878 94,727 149, 059 1.57 60 
Odds 1 300 . 0 170, 388 102, 233 150, 995 1. 60 
TSO) RPM 1 300 0 164, 875 103, 057 231, 878 2.25 62.5 
[MINOR ] 300 0 158, 978 81, 807 163, 614 2.00 51.5 
18% Less. 1 338 | 0 171, 645 90, 726 136, 089 1. 52.8 
o SR 1 838 0 166, 523 93, 029 116, 286 1.25 55. 9 
(se 1 330 0 118, 900 60, 212 70,580 | 1.17 50. 6 
[n NR 1 334 0 109, 655 53,673 65, 486 1.276 49 
[7 EMEN 1 300 0 7,000 33, 000 42, 240 1.28 49.3 
[S06 oreet d Lowe owes 2 350 0 81,108 49, 529 77,230 1.56 61 
1800 er oveea tat 2 350 100 78, U9S BO, 907 116, 917 2.30 65.2 
LO cmo obe ise 2 480 0 140, 985 73, 928 210,646 | 2.819 52.4 
E eer ae 2 510 0 89, 919 54, 550 154, 625 | 2.83 60.7 
D NER 2 492 38 129, 642 82, 064 298, 963 3. 613 63.3 
isa | 2 500 0 146,086 | 85, 546 368, 351 4. 306 58.5 


| 
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As shown in the following table, nearly all of the coal used in the 
manufacture of coke in Georgia since 1890 was washed before being 
charged into the ovens. 


_ Character of coal used in the manufacture of coke in Georgia, 1890-1908. 


{Short tons.] 


Run of mine. Slack. | 
Year. E total: 

Unwashed. | Washed. | Unwashed. | Washed. | 
T ENIRO 0 0 0| 170,388 170, 388 
I) P CES HCM DN 106, 131 0 0 58, 744 164,875 
E A ENEE RH IA 0 0 o| 158,978 158, 978 
E - INR AN 0 0 0| 171,645 171, 645 
1 ooo ose ERR NS 0| 166,523 0 0 166, 523 
o ON Shoe ak, soho AFER ol 118.900 0 0 118, 900 
o ec ce fat Seas a d o | 0| 109,655 0 0 109, 655 
A CA IR A 0 67, 000 0 0 67,000 
A A 0 61, 844 0 19, 264 81, 108 
ia 0 48, 521 0 29,577 78, 098 
j^ NECNON NN 0 68, 988 0 72,000 140, 988 
LE n PEAN ON COURONNE 0 0 10,574 79,345 89, 919 
A A AER T 28, 600 0 0| 101,042 129, 642 
iD A IR 39, 750 0 0| 106,336 146, 086 


INDIAN TERRITORY. 


One new establishment and 6 new ovens, with a slight gain in pro- 
duction (377 tons) and an advance of 10 per cent in the average price, 
are the comparisons shown by the records of 1903 and 1902 for Indian 
Territory. The production in 1903 amounted to 49,818 short tons, as 
compared with 49,441 tons in 1902. The value of the product increased 
12 per cent, from $202,921 to $227,542. Nearly all of the coal used 
for coking is slack, and most of this is washed before being charged 
into the ovens. The ovens in the Territory have been built for the 
purpose of utilizing the slack coal for which there was no market. 
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The statistics of the manufacture of coke in the Indian Territory 
from 1880 to 1903 are as follows: 


Statistics of the manufacture of coke in the Indian Territory, 1580-1903. 


| Estab- i | Coke Total -— wae 9f | yield of 
Year. | lish- | I Builq. | Coal used. "cda of coke at puse coal in 
ments, Built. ing. ° ovens. | per ton. coke. 
i | 
| Short tona. | Short tons. i Per cent. 
JS A 1 20 0 2, 494 1,546 $1, 638 | $3.00 62 
1881...........- qr 1 20 0 2,852 | 1,768 5,304! 3.00 62 
IRE ee ea 1 20 0 3, 266 2,025 6,075 3. 00 62 
e ee ae 1 2 0 4, 150 2,573 7,719 3.00 62 
jr CE 1 20 0 3, 084 1,912 ' 5,736 3. 00 62 
1885... cesses eene : 1 40 0 ,781 3, 584 12,902 3,60 62 
1880. A | 1 40. 0 10, 242 6, 351 22,259 | 3,380 62 
JL SY NIS EEUU 1 80 0 20, 121 10, 060 33, 435 3.33 50 
INR toL pp REA | ] so 0 13, 126 7,592 21,755 2.90 57 
1889 oeste bes 1 80 | oj 13,277 6,639 | 17,957 | 2.70 50 
E 5: se aeeseen oo | 1 80 | 0 13,278 6,039 | 21,577 3.25 50 
1891 i ioesssn io pesa | 1 80 Ü 20, 551 9, 464 30, 483 3.22 46 
1509. E 1 80 ` 0 | 7,138 3,569 | 12, 402 8.47 50 
E EEEE 1 so 0 15,118 7,135 25,072 3. 51 47 
j|. aii 1 80 0 7,274 3, 051 10, 693 3.50 42 
O PESES. 1 80 | 0: 11,825 5,175 17,657 3. 41 43.8 
E AA 2 130 | 0 53, 028 21, 021 73,574 3. 50 40 
E AA 2 130 | 0 68, 495 30, 364 104, 725 3. 45 44.3 
TN | 2| 130 | 0 73, 330 34,110 96,639 | — 2.833 46.5 
O tere | 3 130 | 100 59, 255 34, 339 71. 965 2.96 . Al 
1900... IA | 3 230 ` 0 79, 534 38, 141 152, 204 3.99 48 
]901. tota | 3 230 0, 74, 746 37,374 54,84 . 4.14 50 
1000 alos lesa 4 280 ' 0 110, 934 49, 441 202,921 | 4.10 44.6 
O cnn | 5 2 0 297,512 | — 4.57 " 4b 


| 110, 088 49, 818 


The character of the coal used in the manufacture of coke in the 
Indian Territory since 1890 is shown in the following table: 


Character of coal used in the mamifacture of coke in the Indian Territory, 1890-1903. 


[Short tons.] 


Run of mine. Slack. 


Yenr. E mcer e T RCM AO Total. 
Unwashed. | Washed. | Unwashed. Wushed. 


— Má——H € € — "ae —M | —————À À—— ——— | M M À——à 


BO C. ovra ev. rush saspe 0 0 | 0 13, 278 13,278 
10 E IO 0 UN, 9, 500 11,061 20, 551 
DBO. eee ees Eis aii 0 0: 0 7,138 7,138 
VIDA A is a uaa a dates 0 0 0 15, 118 15, 118 
A II 0 0 0 7, 274 7,274 
O te tee abu p te: 0 0 0 11,825 11,825 
a A A NO 0 0 0 63, 028 53, 028 
A A er ee Pe 0 6, 923 0 61, 572 68, 495 
1808. cdi E NO 0 15,353 0 57, 977 73, 330 
O nae ee betes BAS ds 0 0 0 59, 255 59, 255 
e st ON 0 0 20, 832 58, 702 79, 534 
TO tote ka wee eke VUE 0 0 0 74, 746 74, 746 
W002 boa Sesies te eS 2k eens eae Sco iet 0 3, 947 0 106, 987 110, 934 


[T PLE 331 0 1,295 108, 462 110, 088 
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KANSAS. 


A small amount of coke is produced in Kansas each year by zinc 
mining companies for their own use. The coal used is Pittsburg 
(Kansas) slack, which makes a rather low grade of coke, suitable for 
use in zinc retorts. The establishments are all small, averaging 10 
ovens each. One plant of 6 ovens was abandoned in 1903, reducing 
the numher of establishments to 9 and the number of ovens to 91. 
Production fell off from 20,902 short tons in 1902 to 14,194 tons in 
1903. Four of the 9 establishments were idle during the entire year. 

The statistics of the manufacture of coke in Kansas from 1880 to 
1903 are as follows: 


Statistics of the manufacture of coke in Kansas, 1880-1908. 


Estab-1 908 Coke pro. (Total value, Value of | Yield of 
Year. | lish- | Build- Coal used. danced of coke at ovens coal in 
ments., Built ing. ovens. per ton. coke. 
i PA A EII a a a PI e E E 
| | Short tons. | Short tons. Per cent. 
1880.......-sseeceee 2 lic... 4,800 3,070 $6,000 | $1.95 64 
RL coco »o lan 8, 800 5,670 10,209 | 1.80 64.4 
TN | 3! 20 Le. 9, 200 6, 080 11,460 | 1.70 66 
1883... cesse esee. | CE mom 13, 400 8, 430 16, 560 1.96 62. 9 
NN 4 o. 11,500 7,190 14,580! 2.02 62.5 
ias 4 | P, DERE 15, 000 8, 050 13,255 1.65 59.7 
T ccoo dl 23, 062 | 12,493 19,204! 154 54.2 
1 
1887.... ccce cese. TEE DD 27, 604 14, 950 28, 575 1.91 54 
TC NN 8 A decl 24, 994 14, 831 29,073 | 1.96 59.5 
1889... Lecce. 6 B8 lauan. 21, 600 13, 910 26,593 | 1.91 64 
| ee ree Rie. e aaa 21, 809 12,311 29,116 | 2.37 56 
loo | 6 ens 27, 181 14,174 33,296 | 2.35 52 
1892. cnn 6 $5 sieht 15, 437 9, 132 19,96 | 2.18 59.2 
1893..... sees | 6. 75 0 en | 8,565 | 18,640 | 2.18 | 62.8 
TT ARR 6 6l 0 13, 288 8,139 | 15,660 | 1.85 63.5 
cnn | 5 55 0 8,424 5,287 1  11,289| 2.14 62.8 
1896... cio ges ews | 6 50 0 8, 940 4, 785 | 8,676 1. 813 53.5 
VO ORAN 4 57 0 11,772 6,181 9, 272 1.50 52.5 
1898. cua LA cok | 61 47 50 7,855 4,180 | 6, 455 1.545 53 
1899..... cessere | 9| 9» 0 26, 988 14, 476 80,817 | 2.18 53.6 
1900...... eee. 9 91 | 0 10, 303 5, 948 14,985 | 2.52 57.7 
MO ccoo 12 | 98 3 11,629 7, 138 15,079 | 2.1 61.4 
1992........ eene 10 7, 12 35, 827 20, 902 54,702 | 2.617 58.3 
oC esses 9/09 22e 30, 503 14,194 50,221 3.54 46.5 
KENTUCKY. 


Kentucky is the only State in the Union whose coal supplies are 
drawn from any two of the great fields. The eastern counties of the 
State are included in the coal measures of the Appalachian field, and 
& portion of the western part of the State is underlain by the southern 
extremity of the Central, or Illinois-Indiana field. Coke is made from 
coal mined in both the eastern and the western counties. The largest 
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coke-producing plant in the State is located in the western coal areas, 
although little or no coke is made from the coals drawn from the more 
extended fields of Illinois and Indiana. The entire coking industry of 
Kentucky, however, is not an important one, and is dependent chiefl y 
upon the utilization of slack coal which would otherwise be wasted. 
About 22 per cent of the coal used for coking iu 1903 was run-of-mine 
washed coal. The rest was slack, and the greater part of the slack 
coal was washed. 

One of the 7 establishments in the State was idle throughout the year. 
This is a new plant, where coal-mining operations have not yet com- 
menced. The total production in 1903 was 115,362 short tons, as com- 
pared with 126,879 short tons in 1902. 

The statistics of the manufacture of coke in Kentucky from 1880 to 
1903 are as follows: 


Statistics of the manufacture of coke in Kentucky, 1880-1903. 


Ovens. Value of 
Year. ‘ish: |— Taaa Coal used. | Coke pro- l'ofcokeat | Cokeat | Goal im 
ments. | Built. ing. ovens. per ton coke 
Short tons. | Short tons Per cent. 
1880..............- 5 45 RENE 7,206 4, 250 $12,250 | $2.88 59 
188]. ee ote | 5 disen 7, 406 4,370 12, 630 2. 89 59 
e ped seca: | 5 la 6, 906 4,070 11, 530 2.83 59 
1889. 1. 5 oot easi 5 45 |... 8,437 5,025 14, 425 2.87 60 
E RE 5 AB [uico 8, 451 2, 223 8, 760 8.94 64 
| 5 A 5,075 2, 704 8, 489 8.14 | 53 
1886................. 6 76 2 9, 055 4,528 10, 082 2.29 | 50 
E y EEEE EE | 6 98 ........ 29,129 14, 565 31, 780 2.18 50 
1888. ........... eee, 10 132 2 42, 642 23,150 47,244 2.04 54 
E A 9 166 100 25,192 13, 021 29, 769 2.28 52 
O ts 9 175 108 24, 872 12, 348 22, 191 1.80 |. 51 
1891..............-.- 7 115 A 64, 390 38, 777 68,281 2.02 52 
1892................. 5 287 100 70, 788 36, 123 72, 563 2.01 51 
1893...............-- 4 283 100 97,212 48, 619 97, 350 2.00 50 
i, PP 6 293 0 66, 418 29, 748 51, 566 1.73 44.8 
PROG NER 5 293 0 68, 419 25, 460 37, 249 1. 46 40.1 
1896................. 4 264 0 65, 719 27,107 42, 062 1.65 48.6 
3809 AO 5 268 0 64, 234 82,117 45, 454 1. 41 50 
1898...............-. 5 292 2 44, 484 22, 242 82, 218 1. 448 50 
E Leod ode 6. 800 130 151, 503 81, 095 161, 454 1. 99 53.5 
190056. Looeetreetbus 5 458 3 190, 268 95,532 235, 505 2. 465 50.2 
E AN | 5 461 0 204, 297 100, 285 208, 015 2.07 49 
19004: 5 ee pode 7 485 12 265, 121 126, 879 817,875 2. 505 47.8 
e eain cc ict 7. 499 0 247, 950 115, 362 305, 827 2.65 46.5 
MISSOURI. 


The coking industry of Missouri is akin to that of Kansas. There 
are 2 small coking plants in the State which are operated, like the 
Kansas ovens, in connection with zinc works, which do not require a 
high-grade coke. All of the coal used is unwashed slack. 


md 
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The statistics of the production of coke in Missouri from 1887, when 
coking began in this State, to 1903 are as follows: 


Statistics of the manufacture of coke in Missouri, 1887-1903. 


— ———— ———— —— a a PRESE 


Ovens. š 
yas. (T | A | Coke pre: [Tota eo 
e Built. E duced. ovens. DECOR coke. * 
| Short tona. | Short tons. Per cent. 
T AN 1 "S MEET) | 5, 400 2,970 | $10,395 | $3.50 55 
D ME 1 im | 5, 000 2, 600 9,100 | 3.50 52 
A | T d assess 8, 485 5,275 5,800 | 1.10 62 
1890...... cessisse | 3 10 creed | 9, 491 6,136 9,240 | 1.51 65 
D) A AE ME es ^ 10,377 6,872 | 10,000 | 1.45 66 
io 3 i leor. 11, 088 7, 299 10, 949 1.50 65.8 
re 3, W 0 8,875 5,905 9,735 | 1.65 66.5 
I — ceed | 3 | 10 | Ü 3, 442 2,250 3, 563 1.58 65. 4 
1805. ecc a | 3| 10. 0 3,120 2,028 2,442} 1.20 65 
o PNE | 3 7 | 0. 4,471 2,500 413 | 1.65 55.9 
1897... eese 3 Bi 0 | 4,627 2,593 3,890 | 150 56 
rides | 3 8' 0 | 1, 500 740 1, 050 1.42 49.3 
ROO IN 4 12 | o 5, 320 2, 860 5,520 | 1.98 53.8 
1900....... enne ! 3 10 | o! 8,775 2, 087 5,268 | 2.62 55.3 
1901........... see | 3 9 0 | 9,041 4,749 9,968 | 2.099 52.5 
o | 2 s | 0 10, 430 5, 780 14,450 | — 2.50 55.4 
1908... cessere EE 8 | 0 | 3,004 1,839 5,797 | 3.15 61.2 
J : 
MONTANA, 


Coke making in Montana during 1903 was marked rather by new 
construction than by anything else. 


The number of establishments 


was increased from 3 to 4, and the number of ovens built increased 
from 410 to 555, while 100 additional new ovens were building at the 
close of the year. One establishment, having 100 ovens, was idle 
during the entire year, and the production of the State fell off from 
53,163 tons in 1902 to 45,107 tons in 1903. All of the coal used was 
run-of-mine, nearly all of which was washed before coking. 
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The statistics of the manufacture of coke in Montana from 1883, 
when ovens were first reported, to 1903 are as follows: 


Statistics of the manufacture of coke in Montana, 1883-1908. 


| 


| l | Ovens Value of 
year, (ish | gana. | Cont used. | Coke pro ['ofcokeat| Sokeat | Goal in 
| ments.| Built. ing. Ovens. per ton. coke. 
_ | PO O: AE. harian 
| Short tons. | Short tons. Per iis 
O ccoo j 1 2 0 0 0 0 "M 
T MAR | 38 5 12 165 75 $900 | $12.00 n 
1885........ esses | 2 2 0 300 175 2,063 | 11.72 58.5 
O concen 4 16 0 0 0 0 | 0 0 
E A 2 27 0 10, 800 7,200 72,000 | 10.00 66.7 
a E 1 40 0 20,000 12,000' 96,000 8.00 60 
Lo 2 90 50. — 30,576 14,043, — 122,008 | — 8.69 | 46 
1890.......... seen 2| 140) 0! 32,148 14,427 | 125,600 | 8.71 45 
1891.........L eese | 2| 140 | 0 | 61,667 | 29,000 | 258,523] 8.91 47 
1892............ esee | 2| 153 0 64, 412 34,557 |  81,,013| 9.00 58.6 
1908S AMEND 2| 158 0 61,770 29,945 | 289,560 | 8.00 48.5 
E A 2| 153; i 33, 313 17,988 165,187¡ — 9.50 52.2 
1895....... cesses 3| 303 0 55, 770 25,937 | 189,856; 7.49 45.4 
1896............ sese 3| 308 0! 118,165 60,078 | 425,488 | — 7.08 53 
IL DERNIERE CON 3| 303 0' 139,907 67,849 | — 467,481 | 6.89 48.5 
TN 4| 318 0! 92,552 52,009 | 859,174 | 6.91 56 
1899... sees 3| 308 0| 110,274 | — 56,376, 835,190 6.32 51 
1900............ se 3| 32. 1H 108,70 54,731 | 337,079 | 6.159 50.3 
1001. csetera 3| $28: 111: 102,950 57,004 | 387,381; 5.918 55.4 
A 3| 40. o. 99,62 58,463 | 360,927 6.75 53.7 
1900... 9 ee 4 555 | 100 | 82,118 | 45, 107 310, 882 6. 89 54.9 


NEW MEXICO. 


New Mexico's coking industry is not an important one, there being 
but 2 establishments with a total of 126 ovens in the Territory. The 
production in 1903, all of which was from slack coal, amounted to 
11,050 short tons, a decrease of over 50 per cent from that of 1902, 
and less than one-fourth the production of 1900. 
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The statistics of the production of coke in New Mexico from 1882, 
when coke ovens were first reported, until 1903 are as follows: 


Statistics of the manufacture of coke in New Mexico, 1882-1903. 


| Ovens. : Value of 
Year, | lish) TT mamas Coal used. | Coke pro- l'oftoke at} COKE at | oa) in. 
ments. , Built. : ing. ovens. per ton. coke. 
| | Short tons. | Short tons. Per cent. 
[BRNO AS 2| 0 12 1, 500 1, 000 $6,000 | $6.00 66 
o wooed olen ave: | 2 | 12 28 6, 941 3, 905 21,478 5.50 57 
E A | 2 | 70 0 29, 990 18, 282 91 410 5.00 57 
TBAB oec oed cepas ! 2 70 0 31, 889 17, 940 89, 700 5. 00 56 
TN 2 70 0 18, 194 10, 236 b1,180 | 5.00 ! 56 
T AA 1 70 0 22, 519 13, 710 82,260 | 6.00 | 61 
1886 ccna cs l 70 0 14,628 8, 540 51, 240 6.00 58 
E AN 2 70 0 7,162 3, 460 18, 408 5.32 48 
1890. oocoa ccce eines 2 70 0 3, 980 2, 050 10, 025 4. 89 51.5 
E des 1 70 0 4, 000 2, 800 10, 925 4.75 57.5 
rT. NC 1 50 0 0 0 0 0 0 
1898................. 1 50 0 14, 698 5, 803 18, 476 3.18 39.5 
1894................- | 1 50 0 13, 042 6,529 28, 213 4.32 50 
1895: A 1 50 0 22, 385 14, 663 29, 491 2.01 65.5 
1898. eei re x irons 1 50 0 39, 286 24,228 48, 453 2.00 61.7 
la Lesen. 2 126 0 2,585 1,438 8, 232 2.25 55. 6 
1898. ................ 2 126 0 12, 557 6, 980 14, 625 2. 095 55.6 
1899................. 2 126 0 68,504 44,134 99, 217 2.25 64.3 
2000 O E tovt S 2 126 0 74,261 44,774 130, 251 2. 909 60. 3 
19012250945 dues E: 2 126 0 72, 350 41, 643 118, 868 2.84 57.5 
E Sa neis 2 126 0 40, 943 23, 296 74, 051 3.178 56. 9 
1908 A 2 126 0 18, 613 11,050 31, 539 2.85 59.4 


OHIO. 


Although Ohio possesses large areas of coal from which a fair qual- 
ity of coke could be made, and stands fourth among the coal-producing 
States, the coke-making industry has not been developed to any extent. 
This is doubtless due to the proximity of the higher grade of coking 
coals of Pennsylvania and West Virginia, which supply the fuel for 
the many iron and steel works of Ohio. Production has been some- 
what increased during the last three years as a result of the operations 
of the Otto-Hoffman by-product ovens built at Hamilton, near Cin- 
cinnati, and completed in 1901. "The completion of 66 Wilcox ovens 
at Cleveland will also increase the State's production. "These ovens 
were begun in 1902, and should be put in blast in 1904. 

M R 1903——37 
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In the following table the statistics of the production of coke in Ohio 
for the years 1880 to 1903 are consolidated: 


Statistics of the ini idi of coke in Ohio, 1580-1903. 


Estab- Ovens. E m value Value A Yield of 
Year. lish- | | Buid- Coal used. | “Guedg. | of cokeat | COVER” | coal in 
ments. iid Built. ing. ovens. per ton | coke. 
| Short tons. | Short tona. Per cent. 
SR. eee codes 15 616 25 172,453 ! — 100,596 | $255,905 $2.54 58 
IC NER | 15 641 0 201,045 | — 119,469 297, 728 2.49 69 
1830.55 roodo eus 16 647 0 181,577 : 103,722 266, 113 2.57 57 
oc 13 | 682 ol 152,502! 87,34 | — 295,660 2.57 58 
¡A 19| 732 0 105,164 62, 709 156, 294 2. 49 58 
EN. 13 612 0 68, 796 39, 416 109, 723 2.78 57 
A 15 560 0 59,332 | — 31,982 94, 042 2.69 | 59 
lag usate does cro eg 15 585 223 164, 974 93, 004 245, 981 2.65 ' 56 
IC ende wee ce 15 547 12 124, 201 67,194 166,330 ' — 2.48. EC 
1880 ie scab nvaacache. 13|  462| 0| 132,828 75,124 | — 188,222 2.50 56 
cea 1 | 443! 1 126, 921 74,633 | — 218,090 | 2.92 | 59 
1:2) EEEE E 9| 42 0 69, 320 38, 718 76, 901 1.99 | 56 
1589)... oe ce | 10 436 0 95, 236 51,818 112, 907 2.18 | 54. 4 
Te |g! qu 0 42, 963 22, 436 | 43, 671 1.95 | 52 
A ccoo | s 363 0 55, 324 2, 640 90, 875 2.78 59 
1895... esee eene | 8| 377 0 51,921 29,050 69, 655 2.40 | 56 
1896... 4 ortu echa | 9 431 0 128, 923 80, 868 208, 789 2.58 | 62.7 
td i 9 433 0 151,515 95, 087 235, 784 2. 48 62.7 
INR. LC ecineatncalaakan 10 441 0 134, 757 85,535 211, 558 2.47 63.5 
1890 iore: 8 355 0 142,678 83, 878 255, 129 3. 04 58.8 
1900. an 8 369 50 115, 269 72,116 194, 042 2.69 | 62.5 
aio 8| a419 0 162, 624 108, 774 299, 430 2.76 66. 9 
A 9| «449| 460 219, 401 146, 099 492, 793 3.37 66.6 
NA 8^ «440 h66 211,473 143,913 598, 142 | 3.67 ' 68 
| 
a Includes 50 Otto-Hoffman ovens. b Wilcox ovens. 


The character of the coal used in the manufacture of coke in Ohio 
since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Ohio since 1890. 


[Short tons.] 


Run of mine. | Slack. 
Year. So A AS MR ENS Total 
Unwashed. | Washed. | Unwashed. | Washed. 
POO TATE NN 34, 729 0 54, 473 37, 719 126, 921 
DBD) secto A a aded ud 5, 200 0 61, 120 0 69, 320 
|: e "——Á——Á— 35,334 | 0 32, 402 21,500 95, 236 
pep MATO EROR 0 0 24, 850 18, 104 42, 963 
A 0 0 14, 845 40, 479 | Ab, 324 
IRUD. codes secabnaetoa e acute eas 28, 053 0 10, 868 13, 000 51, 921 
A O c qered 88,616 | 0 24, 325 15, 982 128, 923 
lor TERRE 92, 192 0 29, 353 30, 000 151,515 
ISOS search esos quA Vea RE dte al 92, 963 | 0 19, 794 22, 000 134, 757 
1509 — — — NCC 88, 771 0 23, 907 30, 000 142,678 
1900 cepa tee a Le eain ue E aer 68, 175 0 17,094 30, 000 115, 269 
1901552052550 orbes eun EDARE MEO EE 100, 345 0 42, 279 20, 000 162, 624 
O e S hnt De B Dead p 161, 783 | 0 19,618 38, 000 219, 401 
1908 PET 174,544 0 9,216 27,713 211,478 
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PENNSYLVANIA. 


Two-thirds of the entire coke product of the United States is made 
in Pennsylvania, and about 60 per cent of Pennsylvania’s production 
is made in what is known as the famous Connellsville region of that 
State. If to the production of the Connellsville district proper is 
added that of the Upper Connellsville and the recently developed 
‘< Klondike” or Lower Connellsville fields, this region will be cred- 
ited with over 80 per cent of the entire production of the State and 
50 per cent of the total output of the country. 

The coke production of Pennsylvania in 1903 ainounted to 15,639,011 
short tons, out of a total for the United States of 25,262,360 short 
tons. In 1902 Pennsylvania produced 16,497,910 short tons, out of a 
total of 25,401,730 tons. Out of these totals the Connellsville region 
produced 10,418,366 tons in 1902 and 9,099,100 tons in 1903. If to 
the production of the Connellsville district proper that of the Lower 
Connellsville and the Upper Connellsville districts be added, the pro- 
duction of Connellsville coke in 1902 is found to have been 13,274,331 
tons, and 12,215,821 tons in 1903. 

As compared with 1902, the coke production of Pennsylvania in 
1903 exhibits a decrease of 858,899 short tons, or 5.2 per cent. The 
principal decreases of production were borne by the Connellsville and 
Upper Connellsville districts, the former decreasing from 10,418,366 
in 1902 to 9,099,100 tons in 1903, and the latter from 936,854 to 
784,132 tons. Other decreases were shown in the Clearfield-Center, 
Irwin, and Pittsburg districts. The active developments which have 
been in progress during the last few ycars in the Lower Connellsville 
district are reflected by the increased production in that territory 
from 1,899,111 tons in 1902 to 2,332,589 tons in 1903. Increases 
were also shown in the Allegheny Mountain, Broadtop, Greensburg, 
and Reynoldsville- Walston districts. 

Notwithstanding the decrease of 858,899 short tons in production, 
the value of the product increased from $38,451,722 in 1902 to 
$38,930,060 in 1903. As has previously been explained, this increase 
in value was due to the high prices obtained during the first of the 
year, which in turn were due to the scarcity of coal produced by the 
anthracite strike in Pennsylvania. The average price of $2.49 obtained 
for Pennsylvania coke in 1903 was the highest obtained in the his- 
tory of the industry. 

The H. C. Frick Coke Company, the largest coke producer in the 
United States, whose operations are carried on in the Connellsville 
region, withdrew from the general market in 1902, with the idea of 
disposing of its entire production to the furnaces and mills of the 
United States Steel Corporation, of which the Frick Company is now 
a subsidiary part. In the latter part of 1903, however, the condi- 
tions in the iron industry were such that the steel corporation was 
not able to consume the entire product of the Frick Company, and 
the latter organization again entered the open market. 
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The number of coke-making establishments in Pennsylvania increased 
from 196 in 1902 to 212 in 1903, a gain of 16. Ten of these new 
establishments were constructed in the Lower Connellsville district, 
which, since 1901, has been the second in importance among the coke- 
producing districts in the State. The total number of ovens increased 
from 36,609 to 40,092, an increase of 3,483. Of these new ovens 
1,342 were built in the Lower Connellsville district. There were 
building at the close of 1903 1,785 new ovens, of which 586, or nearly 
one-third, were credited to the Lower Connellsville district. The 
completed ovens at the end of 1903 included 517 by-product ovens of 
the Otto-Hoffman type, and 158 ovens of the Semet-Solvay type. The 
new ovens in course of construction at the close of 1903 included 100 
Otto-Hoffman and 319 Semet-Solvay ovens. Of the total number of 
establishments in the State there were 6 plants, with a total of 205 
ovens, which were not operated at all during the year, and 4 others, 
with a total of 744 ovens, whose establishments were not completed 
and the ovens in blast before January 1, 1904. 

In the following table are given the statistics of the production of 
coke in Pennsylvania for the years 1880 to 1903, inclusive: 


Statistics of the manufacture of coke in Pennsylvania, 1880-1903. 


TA oe Coke Total value vane id | Yield of 

Year. lish- ^, | guid- | Coal used. | producea. | UL eokeat| dens | coalin 
ments., Built. ing. ovens. per ton. : coke 

t 

Short tons. | Short tona. | Per cent. 

1880. adios 124 | 9,501 836 | 4,347,558 | 2,821,384 | $5,255,040 | $1.86 65 
js cewek | 132 | 10,881 761 | 5,393,503 | 3,437,708 | 5,898,579 1.70 64 
TREY. osha bn 137 | 12,424 642 | 6,149,179 | 3,945,034 | 6,133,698 1.55 | 64 
Lo. ME - 140 | 13,610 211 | 6,823,275 | 4,438,464 | 5,410,387 1.22 65 
E TENTER 145 | 14,285 232 | 6,204,604 | 3,822,128 | 4,783,230 1.25 62 
ts 133 | 14,558 317 | 6,178,500 | 3,991,805 | 4,981,656 1.25 61.6 
Io ean 108 16,314 | 2,558 | 8,290,849 | 5,406,597 | 7,664,023 1.42 | 65.2 
i aoe ne oe 151 18,294 802 | 8,938,438 | 5,832, 49 | 10, 746, 852 1.84 | 65.3 
18885. 2 5 eet. ' 120 20,381| 1,565 | 9,673,097 | 6,545,779 | 8,230, 759 1.26 68 
Do MEME | 109 22,143 567 | 11,581,292 | 7,659,055 | 10, 713, 492 1. 40 66 
3800 sa dea.dtued ativan 106 23, 430 74 | 13,046,143 | 8,560,215 | 16,333,674 1.91 65. 6 
o RPM ! 109 | 25,324 11 | 10,588,544 | 6,954,846 | 12,679,826 1. 82 66 
AAA | 409 | 25, 366 269 | 12,591,345 | 8,327,612 | 15,015, 336 1.80 66. 1 
Val 102 2574 19 | 9,386,702 6,229,051 | 9, 468, 036 1.52 | 66 
A PENNE ^— 101 | 25,824 118 | 9,059,118 | 6,063,777 | 6,585, 489 1. 086 66. 9 
E cu dnd oneteiedu ud | 99 | 26,042 170 Rican 9.020 | 11,908,102 1. 266 66.2 
18960 AA | 158 n. 154 | 11,124,610 | 7,356,502 | 13, 182, 859 1.792 66.1 
A 153 26, 910 307 | 13,538,646 ' 8,966,924 | 13,727,966 1.53 66.2 
ESSE. a 151 | 27,157 292 | 16,307, $41 — 10, 715,302 | 16,078, 505 1.50 65. 7 
18095 cnc | 150 | 27,591 | 1,666 | 19,930,419 , 13,577, 870 | 22,881,910 1.69 68.1 
WO occ 77 | 32,518 | 2.210) 20, 289, 966 | 13, 357, 295 | 29, 692, 258 2.272 66 
[00k cea 188 | 34,906 832 21,736,467 ' 14,355,917 | 27,066, 361 1.885 66 
e TAE ' 196 | 36,609 | 2,332 | 25,017,326 16,497,910 | 38,451,722 2.33 65.9 
o eee ene 212 | 40,092 | 1,785 | 23,706,455 , 15,639,011 |a 930, 060 2,49 65, 9 


| 


aTneludes coal used, coke produced, and its value in New York. 
dlIucludes coal used, coke produced, and its value in Massachusetts and New York. 


COKE. 581 


The character of the coal used in the manufacture of coke in Penn- 
sylvania since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Pennsylvania since 1890. 


[Short tons.] 


Run-of-mine. Slack. 
Year. UR I TEE DER : Total. 
Unwashed. | Washed. | Unwashed. , Washed. Unwashed. | Washed, | 

A tatoo 11,788,625! — 303,591 630,195 | — 323,732 | 13,046,143 
D A tales aha E 9,170,016 — 256,807 558,106, 302,985 | 10,588, 544 
PRO MERC E TT 11,237,253 159,698 1,059,994 | — 134,400 | 12,591,345 
Lm Nro EN: 8,302,307 216,762 739,128 128,505 | 9,386,702 
O E 8,671,594 ! — 118,279 204, 811 61,494 —— 9,059,118 
D MR cree ee atta, 13,618,376 | — 34,728 440,869 | — 117,594 | 14, 211, 567 
18960 Loira MS. POTE 9,289,089. | — 273,082 1, 463, 047 , 99, 392 | 11, 124, 610 
A A A Coa e 11, 540, 459 301, 052 1, 441,611 250,524 | 13,538, 646 
A ace Niet OR Se ee SE, 14, 043, 073 350, 153 1, 472, 347 402,968 — 16,307, 841 
p E 16, 854, 706 366, 206 1, 824, 784 841,723 | 19,930,119 
rr PEN 17,692, 623 647, 045 1, 300, 796 599,502 ! 20, 239, 966 
"MICE E 19, 69, 162 647, 209 893, 476 506,020 | 21,736,467 
Ts AD 21,615,568 602, 287 1,623, 624 1,175,847 | 25, 017, 326 
O 20, 279, 281 644, 441 1, 981, 544 SOLUM 23, 706, 455 

a Includes coal used in New York. b Includes coal used in Massachusetts and New York. 


PRODUCTION BY DISTRICTS. 


In previous chapters of this series it has been customary to consider 
the production of coke in Pennsylvania according to certain well- 
defined districts. These divisions are based to some extent upon 
geographic boundaries, but also upon the quality of the coal mined 
and the coke produced. Each one has been more fully described in 
some of the preceding volumes, but the following brief statement 
regarding the territory included in the different coking districts is 
repeated here for the sake of convenience. 

The Allegheny Mountain district includes the ovens along the line 
of the Pennsylvania Railroad from Gallitzin eastward over the crest 
of the Alleghenies to beyond Altoona. The Allegheny Valley dis- 
trict includes the coke works of Armstrong and Butler counties and 
one of those in Clarion County, the other ovens in the latter county 
being included in the Reynoldsville-Walston district. What was pre- 
viously known as the Beaver district included the ovens in Beaver and 
Mercer counties, but all the ovens in Beaver County have been aban- 
doned, and the operations of the Semet-Solvay ovens in Mercer County 
are now included in the Pittsburg district. The Blossburg and Broad- 
top districts embrace the Blossburg and Broadtop coal fields. The 
ovens of the Clearfield-Center district are chiefly in the two counties 
from which it derives its name. The Connellsville district is the well- 
known region of western Pennsylvania, in Westmoreland and Fayette 
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counties, extending from just south of Latrobe to Fairchance. The 
Lower Connellsville region is entirely in Fayette County and is an 
extension, southwest, of the Connellsville basin proper. It embraces 
the developments located in the vicinity of Uniontown. The Greens- 
burg, Irwin, Pittsburg, and Reynoldsville-Walston districts include 
the ovens near the towns which have given the names to these dis- 
tricts. The Upper Connellsville district, sometimes called the 
Latrobe district, is near the town of Latrobe. 

The Allegheny Valley district may be said to have passed out of 
existence, as no coke has been made there during the last four years, 
and it is practically abandoned. 


Coke production in Pennsylvania in 1902, by districts. 


pup]. rene. Coke nro. [Total value} Value of | Yield of 
District. lish- Build. , Coal used. | "aded. | of coke at coal in 


ments. | Built. | “ng. | Ovens. per ign coke. 
Allegheny Moun- Short tona. | Short tona. Per cent. 
TYPEN A 16 |41,563 | b380 | 965, 412 644,053 | $1,782,660 | $2. 768 66.7 
Allegheny Valley c 2 20 PA A c ee tee PE oes lee Mea utut 
Broadtop ........... 5 571 3, 281,320 175, 808 694, 521 3. 38 62.5 
Clearfleld Center... 8 d 623 0 308, 289 198, 725 489, 637 2. 46 64.5 
Connellsville....... 97 je21,659 / 374 | 15,538,701 | 10,418,366 | 23, 785, 433 2. 283 67.05 
Greensburg......... 7| 1,240 193 125, 744 411,941 1,228,576 2.78 60. 9 
1 cess erre EU 6 691 0 217, 404 139, 299 329, 410 2. 36 64.1 
Lebanon Valley .... 2| 9237 J 40 0 0 0 .0 .0 
Lower Connellsville 21 | 4,253 705 | 2,826,242 | 1,899,111 | 4,701,068 2.475 67.2 
Pittsburg^.......... 8 ¡11,591 k212 | 1,488,973 953,863 | 1,924,942 2.018 64.1 
Reynoldsville-Wal- 
BLOM ere eva reris 7| 2,029 0 | 1, 251, 765 689,890 | 1,422, 143 2. 06 55.1 
Upper Connellsville 17 | 2,132 405 . 1,413,176 936,854 | 2,193, 332 | 2.34 66. 3 
Total......... 196 | 36,609 | 2,332 | 25,017,326 | 16,497,910 | 38, 451,722 2.33 65. 9 


a Includes 160 Otto-Hoffman and 8 Newton-Chambers ovens. 
b Includes 100 Otto-HofT iman ovens. 

e Production included in Pittsburg district. 

d Includes 87 ovens and production in Elk County. 

e Includes 50 Semet-Solvey ovens. 

f Includes 60 Semet-Solvey ovens. 

g Otto- Hoffman ovens. 

h Includes production of ovens in Allegheny Valley district. 
11ncludes 120 Otto-Hoffman and 25 Semet-Solvey ovens. 
ÍSemet-Solvey ovens at Chester, in eastern Pennsylvania. 
kSchniewind ovens at Lebanon. 
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Coke production in Pennsylvania in 1908, by districts, 


I | Estal-| alc Coke liani valne| Value of Yield of 
am e [si [ote seduce | ise Les, | sim 
‘Allegheny Moun- | Short tona. | Short tona. | Per cent. 

TAIN iria 16 | 42,047 6100 | 1,116,345 739, 263 | $2, 139, 569 $2. 89 66. 2 
Allegheny Valley c. 2 9] ; A A A A suds erate 
Broadtopd.......... | 5 271 | 0 351, 507 244, 898 | 748, 920 3. 06 69. 6 
Clearfield -Center- | | | 

Essen 8! 60, — 0 20,57 | 166,355, — 54,865 | 3.275 | 63.8 
Connellsville....... 101 :€22, 824 J330 = 13,493,031 9, 099, 100 | 20, 706, 722 2.275 67.4 
Greensburg......... el 1,332 0 813,216 451,385 | 1,477,134 | 3.27 55.5 
Irwin............... 6 | 691 0 | 207,067 | 133,290 | — 334,434 — 2.51 61.4 
Lebanon and 

Schuylkill........ | 3| 9237 RITO Dod eus A PE v edt o s A 
Lower Connells- 

VIG LL eoo sees 3l 5,595 586 | 3,457,796 ! 2,332,589 | 5,523,004 2. 368 67.4 
Pittsburg £.......... 7,431,585 k 359 1, 104, 660 ` 877,640 | 2,632, 827 3. 00 62.5 
ROVE OME aL ey 

Walston .......... 7, 2,003 0| 1,420, 709 810,359 | 2,688, 472 3.32 57.4 
Upper Connells- : 

Villi. sau dose 18 , 2,506 280 | 1,180,947 784,132 | 2,133,613 2.72 66. 4 

Total ......... 212 | 40,092 | 1,785 | 23,706, 455 15, 639,011 | 38, 930, 060 2. 49 65.9 


a Includes 160 Otto-Hoffman ovens. 

b Includes 100 Otto-Hotfman ovens. 

e Production included in Pittsburg district. 

d [Includes produetion in Lebanon and Schuylkill valleys. 

eIncludes 80 Semet-Solvay ovens. 

J Includes 30 Semet-Solvay ovens. 

g Otto-Hoffman ovens. 

ASemet-Solvay ovens, 

1Includes production of ovens in Allegheny Valley district. 
` JIncludes 120 Otto-Hoffman and 78 Semet-Solvay ovens. 

k Includes 159 Semet-Solvay ovens. 

Allegheny Mountain district.—This district includes all of the coke 
ovens in the vicinity of Johnstown, and those lying along the line of 
the Pennsylvania Railroad in Indiana County, east of Blairsv ille, and 
also includes a few plants i in Somerset County. 

The establishments in the vicinity of Johnstown include 160 by- 
product ovens of the Otto-Hoffman type, which are operated in con- 
nection with the Cambria Steel Company of that city. An additional 
bank of 100 ovens of the same kind has heen under consideration for 
nearly two years, but had not been completed at the close of 1903. 
The production for the district in 1903 shows a substantial gain over 
1902, the output having increased from 644,053 short tons to 739,263 
short tons, while the value increased in considerably greater propor- 
tion, from $1,782,660 to $2,139,569. The average price per ton 
advanced from $2.77 in 1902 to $2.89 in 1903. The total number of 
ovens in the district increased from 1,563 to 2,047, all of which were 


operated during the year. 
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The statistics of the manufacture of coke in the Allegheny Mountain 
district from 1880 to 1903 are as follows: 


Natistica of the manufacture of coke in the Allegheny Mountain district of Pennsylvania, 
1880-1903. 


| Estab- de zm | Coke Total value UE Of | yield of 
Year. l lish- — | puig. ' Coal used. YORE PEO | of coke at "OEC At | coal in 
ments. | Built. ing. | | ovens. | per ton. coke. 
| Short tona. | Short tons. | Per cent. 
Tras | 8 291 0 201,345 | 127,525 $289, 929 $2.27 63 
A cadena 9 371 0 225, 563 144, 430 329, 198 2.28 64 
1682 sid EE 10] 481 0! 284,544 | 179,580 | 377,286 | 2.10 63 
pos PE 10 532 0 200, 343 135, 342 240, 641 1. 78 68 
ph ciated eek oo bem | 12 614 0 241, 459 156, 290 203, 213 1.30 65 
o co bias e ERES | 11 523 82 327, 666 212, 242 286, 539 1.30 65 
¡E 10 579 14 351, 070 227,369 374,013 1.64 64. 8 
A A | 10 694 150 461, 922 297,724 671, 437 2.25 64. 4 
IRS A oases | 12 | 950 145 | 521, 047 335, 689 479, 845 1.43 61.4 
j|. ida aa 16 ; 1,069 20 564, 112 354, 288 601, 964 1.69 63.5 
MU ta | 16 ' 1,171 0 | 633, 974 402, 514 130, 048 1.81 63. 5 
TSIT: ads 16 | 1,201 0 | 708, 523 448, 067 782, 175 1.7 63 
E A woses 16 | 1,260 0 | 724, 903 448, 522 779, 927 1.73 61.9 
A 15 | 1, 260 0 275, 865 173, 131 264, 292 | 1.53 62. 8 
VBS as oc nd 15 1,253 0 92, 965 58,823 |. 71,161 1.21 63. 3 
o AA a epe 13 1,23 60 271, 096 173, 965 214, 741 : 1.23 64 
1890. cose isa eli 13 21,188 0 408, 827 266, 473 349, 373 1.31 65 
A aver swans 13 a1,185 0 417, 470 278,578 365, 191 1.31 66. 7 
BSS E E be eaves 13 41,158 b 100 572, 568 378, 410 611, 202 1.35 66 
Is 13 “1,256 8 730, 843 478, 340 959, 740 2.01 65.5 
IO aras 14 41,341 0 876, 440 557, 184 | 1,260, 441 2.26 63. 6 
TOU diran do os 16 d1,378 0 864, 133 545,076 | 1,112, 682- 2. 03 63. 4 
1903... obire Ws 16 d1,563 e 380 965, 412 614,053 | 1, 782, 660 2. 768 66.7 
1909 AET 16 c2,047 | el00 | 1,116,345 739,263 | 2,139,569 2.89 66.2 


i e 1 


a Includes 60 Otto-Hoffman ovens. 

b Otto-Hoffman ovens, 

c Includes 160 Otto-Hoffman ovens, 

d Includes 160 Otto- Hoffman and 8 Newton-Chambers ovens. 
e Includes 100 Otto-Hoffman ovens. 

Broadtop district.—The Broadtop district includes the ovens in 
Bedford and Huntington counties, which comprise what is known 
as the Broadtop coal field. There are only 5 establishments in the 
district, with a total of 571 ovens. There were no new ovens building 
during the year. The production increased from 175,808 tons in 1902 
to 244,898 tons in 1903, the value increasing at the same time from 


$594,521 to $148,920. 
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The statistics of the manufacture of coke in the Broadtop district 
from 1880 to 1003 are shown in the following table: 


Statistics of the manufacture of coke in the Broadtop district, Pennsylvania, 1880-1903. 


Estab- 1 OYn“. Coke pro. Total value] Value of | Yield of 
Year. lish- Build. | Coal used. pio dl of coke at p n coal in 
ments. | Built. a ovens. per ton coke. 
———_— m | re | ee a) a ee | 
i Short tons. | Short tons. Per cent. 
1880 iia 5| 188] 105 92, 894 51,130 | $123,748 | 2.40 55 
Ia ec EE 5| 18 105]  111,593|* 606,500 | 167,074 | 2.51 | 59 
1882... 2.200. cee eee 5! 293 50| 170,637} — 105,111 215,079 | 2.05 62 
1883. OA 5| 343 mol 20,92] 147,14] 271,692 | L8 | 66 
A 5| 463 0| 227,954 151,959 | 964,569 | — 1.74 | 66 
1885........ esses 5' 537: 0| 190836 | 112,073; 185,656! 1.65 58 
1 cnc 5| 56  100| 171,137 | 108,294 | 187,221! 1.73 | 63.3 
dci | 5| 581 0| 262,730 164,535 | 347,061; 2.11 62.6 
ee | 5| sgt 0| 196,015] 119,469 | 286,655) 2.40 | 61 
ÓN | 5| 59 0| 152,090 91,256 | — 186,718 | 2. 05 60 
1800 oc ied e neue | 5| 48 16 | 247,823]  157,208| 314,416 — 2.00 63 
11) ie eet | 5| m, 0 146, 008 90,728 | 197,048 | 2.17 62 
O ccoo | 5| 448: 8| 185,600 | 117,554 | 216,000 1.84 63.3 
Its | B| 456 14 | 136,069 86,752; 150,196; 1.73 | 63.8 
1 00000 | 5|). 44) H 53,216) 4,089! 61,815! 1.52 64 
ar aras 5 | 460 0| 133,276 85, 542 | 150,24 | 1.7 61.4 
1896-35: ador bees 5| 480 0| 111,145 | 72,175 126,306 | 1975 | 64.9 
ee | 5| 491 15| 106,700. — 06,909, 107,430 | 1.90 | 02.7 
1808. o ae ose aT 5 500 4 122, 820 | 80, 935 124, 882 1.543 65.9 
1899........... sees | 5| 519 3| 161,196 | 107,258 — 1975,85 | 1.84 | 66.5 
ense ! 5| 53 o| 179,088) 113,418, 230,580 | 203 , 08,3 
T D EMT NE | 5| Ni 0| 18,715 | 114949! 237,898 | 200  — 634 
1902 E A b 71 a3| 241,320} 175,808, — 594,521| 3.38 | 62.5 
1908 b 00.2... eee eee | 5 3. 06 | 69.6 


571 0 851, 507 | 244,898 | 748, 920 


a Kloman retort ovens, 
b Includes production and value of coke in by-product ovens at Lebanon. 


Clearfield- Center district.—This district derives its name from the 
two principal counties composing it—Clearficld and Center. A few 
ovens constructed in Elk County during 1901-2 have been added to 
this district. 

The production in 1903 was slightly less than that of the previous 
years, amounting to 166,355 short tons, as compared with 198,725 
short tons in 1902. The value, however, increased from $489,637 to 
$544,865. 


586 MINERAL RESOURCES. 


The statistics of the manufacture of coke in the Clearfield-Center 
district for the years 1880 to 1903 are as follows: 


Statistica of the manufacture of coke in the Clearfield-Center district, Pennsylvania, 


1880-19083. 
Ovens, | Value of | , 
: Estab- “Coke pro- Total value Oke AL Yield of 
Year. lish- Build. | Coal used. duced. of coke at | Ovens coal in 

ments. | Built. ing. ovens, per ton coke, 

¡AN M AS A 

| | Short tons. Short tons. Per cent. 
I TREE 1 0 "0 200 : 100 $200 | $2.00 50 
ts 2 | 50 0 20, U25 13,350 22, 095 1. 70 67 
DL NE | 1 50 | 0 2h, 000 17, 160 27,406 | 1.60 69 
18g. A | 1 60 0 26, 500 18, 696 28, 844 1.50 71 
E ERE CN | 1 60 0 33, 000 23, 431 32, 849 1. 40 71 
E 2 245 0, 69,720 | — 45,108 70, 331 1.46 69 
dass 3 299 20 | 84,870, 55,810 94, 877 1.70 66 
das 6 523 10 154,500 97,852 198, 095 2.02 63.3 
1888..........ee eee 6 601 0 172, 999 115,338 174, 220 1.51 66.6 
1889. eL os oL 6 671 0 195, 473 120,734 215, 112 1.78 61.7 
ÓN 7! 701 0 331, 104 212, 286 391, 957 1.85 64 
EAN 7666 O| 293,542) 183,911 | 339,082 | 1.54 63 
189) c coe LUE 7! 731 0 231,357 | — 47,819 264, 422 1.79 63.9 
BSS — —— s! 695 0 155, 119 98, 650 171, 482 1.74 63.6 
1891... cocos 8 | 694 0 61, 428 38, 825 51,482 1.33 63 
1895. webu ctacedeacces 8: 695 0 155, 088 99, 469 131, 188 1.32 64 
1896 REN 7 666 0 183, U56 118, 155 164, 266 1.39 64.5 
tarios 7! 668 0 230, 395 153, 517 197, 139 1.28 66 
1898............ ee. 6 | 665 0 215,208 | — 137,265 195, 836 1.43 63, 8 
1999 O EN 6| 450 50 198,110 , 130,965 234,597 ' — 1.79 66.1 
bonsai 7 568 0 212,196 | — 134,828 283, 592 | 2.10 63.5 
191 ................ s! 636 0 134,913 | 86, 242 157,648 | 1.828 63.9 
C7 ie ee eter a| em 0| 308,289, 198,725! 489,037 ' 2.46 64.5 
1908 aoaaa nanoen] AEG 650 0 200,577 | ud Nu Mes Bus Mss 544, 865 | 8. 275 63.8 


a Ineludes ovens And production and value of coke in Elk County since 1901. 


Connellsville district.—This district, which produces more coke 
than any other one-region in the world, is located in the two counties 
of Fayette and Westmoreland, a short distance east of the city of 
Pittsburg, which is now the leading iron manufacturing city in the 
world. This district produces from 40 to 50 per cent of the total coke 
output of the United States, and something over 60 per cent of the 
total output of Pennsylvania. 

The Connellsville coal is an ideal fuel for coking in beehive ovens, 
and all but 50 of the 22,824 ovens built in this district up to the close 
of 1903 were of the beehive type. Connellsville coke made in beehive 
ovens is considered by some ironmasters to be without an equal in the 
world as a blast furnace fuel. The production of the district in 1903 
amounted to 9,099,100 short tons, as compared with 10,418,366 short 
tons in 1902, showing a decrease for the district in 1903 of 1,319,266 
short tons. The value decreased from $23,785,433 to $20,706,722, a 
loss of $3,078,711. The number of establishments in the district 
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increased from 97 in 1902 to 101 in 1903, and the number of ovens 
from 21,659 to 22,824. There were 330 new ovens building at the 
close of the year, 110 of which are of the Semet-Solvay type of by- 
product ovens. 

The following are the statistics of the manufacture of coke in the 
Connellsville region from 1880 to 1903: 


Statistics of the manufacture of coke in the Connellsville region, Pennsylvania, 1880-1903. 


Estab- |. NA | Coke ¡Total value bue of! Yield of 
Year. lish- Build. | Con] used. | Moa” | of coke at | piedad coal in 
ments. | Built ing. ovens. per ton ke. 
Short tona. | Short tona. Per cent 
88D. Lose ON 67| 7,211; 731 | 83,367,856 , 2,205,946 | $3,948,643 | $1.79 65.5 
A 70 | 8,208 654 | 4,018,782 | 2,639,002 , 4,301,573 1.63 65.7 
1882........- cene 72 | 9,283 | 592| 4,628,736 | 3,043,394 | 4,473,789 1.47 65.8 
E 1 0o o eco delpees 74 | 10,176 101 | 5,355,380 | 3,552,402 | 4,049,738 1.14 66.3 
as 76 | 10,543 | 200 | 4,829,054 | 3,192,105 | 3,007,078 | 1.13 66.1 
Lo REP RENT 68 | 10,471 48 ` 4,683,831 | 3,096,012 | 3,776,288| 1.22 | 66.1 
IS ERES 36 | 11,324 | 1,895 | 6,305,460 | 4,180,521 | 5,701,086 1.36 66.3 
E A 73 | 11,923 98 | 6,182,846 | 4,146,989 | 7,437,669 1.79 7 
iii 38 | 12,818 | 1,320 | 7,191,708 | 4,955,553 | 5,884,081 1.19 69 
1889 .ccd2 eo ea evite: 29 | 14,458 | 430 | 8,832,371 | 5,930,428 | 7,974,633 1.34 67 
1890.......- eese 28 | 15,865 30 | 9,748,449 | 6,464,156 | 11,537,370 | 1.94 66.3 
S NETUS 33 | 17,551 O | 7,083,705 | 4,760,665 | 8,903,454 1.87 67 
E An 81 | 17,309 0 $a, 6,329,452 | 11,598, 407 1.88 67.4 
1893:: ccs erasa nd 28 | 17,504 5 | 7,095, 491 | 4,805,623 | 7,141,081 1. 49 67.7 
A 29 | 17,829 O | 7,656,169 | 5,192,080 | 5,405,691 1.04 67.8 
1895. ecce eror n 29 | 18,028 80 * 12,174,597 | 8,181,179 , 10,122, 458 1. 237 67.2 
1806 ARA 88 (318,347 O | 8,107,536 | 5,462,490 | 10,018,946 | — 1.834 | 67.4 
E 86 |a18, 467 92 , 10,243,690 | 6,860,826 | 10,662, 428 1. 55 | 67 
e. 222 Ie cea 88 (18,927 | 20 | 12,454,969 | 8,315,850 | 12, 626, 292 1.518 | 66.8 
1899... O 86 (019,294 | 792 14,974,018 | 10, 390, 335 | 17,075,411 |] 164 | 69. 4 
A 98 (320,981 “686 | 14,946,659 | 10,020,907 | 22,383,432 ' 2.28 67 
E EREA 96 «21,086 | — 243 | 15, 266,722 | 10,235,943 | 19,172,697 1.873 67 
1009. 2:1252e dentes 97 (121,659 874 | 15,638,701 | 10,418,366 | 23,785,433 | 2.283 67. 05 
1909: ico 101 b22,8M | 330 | 18,493,631 | 9,099,100 | 20,706,722 | 2.275 67.4 


a Includes 50 Semet-Solvay by-product ovens. 
b Includes 80 Semet-Solvay by-product ovens. 
e Includes 30 Semet-Solvay by-product ovens. 
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The following table, compiled by the Connellsville Courier, of Con- 
nellsville, Pa., shows the shipments of coke from the Connellsville 
region in 1902 and 1903, by months, in cars and tons, with the aver- 


age number of cars shipped each working day in the month: 


Shipments of coke from the Connellsville region in 1902 and 1903, by months. 


| 1902. 1903. 
ants | Cara Mond Tons. Cars ae Tons 

January........ "Um ' 51,986 |  1,925| 1,173,860 | 47,620 | 1,764 | 1,434,272 
February ...........cececeecceccecees 42,458 | 1,769 | 971,048 | 41,783 1,741 958, 981 
A eese ee | 50,986 | 1,988] 1,133,978 | 53,634 2,059 | 1,274, 863 
ADA A Oe ene eee i 68,4111 2,054 | 1,219,928 | 56,554 | 2,137 | 1,346,053 
A caste E ELE 57,623 | 2,130 | 1,800,648 | 53,929, — 2,074 | 1,288,550 
LOT CONCRA IM RP AMEN NM ^ 55,294 | — 2,127 | 1,234,596 | 56,730 | — 2,182| 1,379 257 
O nin rcp A LED | 66,858; — 2,106 | 1,271,045 | 55,285 | — 2,048 | 1,827 239 
PUT RM ee eee oe 54,889 | 2,111 | 1,238,260 | 61,234) — 1,9/0 | 1,211,828 
September ............ sese 54,659 | 2,102 | 1,246,095 | 51,257 | 1,970 | 1,239,265 
October .......0..00.cecececeeeeceeee 52,917 | 1,960 | 1,230,860 | 42,722| 1,582] 1,041,966 
November ........-..2.2ceceseeeeeeee ' 46,200 | 1,850, 1,079,037 | 27,348 | 1,0% 629, 768 
Decem Der ci 47, 567 1,762 | 1,089, 385 21, 736 805 513, 187 

Total zu Lucii tester. 624, 198 558,738 | 1,782 | 13,345,230 
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The monthly shipments of coke from this region in the years 1897 
to 1903, as reported by the Courier, are given in the following table: 


Monthly shipments of coke from the Connellsville region in the years 1897-1908. 


[Short tons.] 

Month 1897. 1898. | 1899. | 1900. | 1901. 1902. 1908. 
January ........- 485,624 | 727,799 | — 779,792 | 1,001,882 | — 989,967 | 1,178,800 | 1,134,272 
February ........ 466,206 | — 607,287 | 699,474 | — 910,729 | — 939,756 | — 971,048 958, 961 
March ........... 521,484 | 744,987 | 839,763 | 1,044,588 | 1,150,734 | 1,133,978 | 1,274,863 
April wesesedeces 493,027 | 701,317 | 831,964 | 982,551 | 1,070,708 | 1,219,998 | 1,346,063 
Mars 501,857 | 690,751 |  BO,023 | 93,186 1,084,458 | 1,300,648 | 1,288,500 
June............- 500,483 | 636,877 | — 97,123 — 872316 1,075,000 | 1,234,696 | 1,979,257 
Tiana | 588,867 | 646,005 | 883,735 1 — 732,981 | 1,046,996 | 1,271,045 | 1,327,239 
August ,......... 862,708 | 662,880 | — 589,078 | 698,065: 1,099,417 | 1,288,260 | 1,211,8% 
September. ...... ^ 625,902 | 641,422 | — 813,190 73,836 ^ 1,011,439 | 1,246,095 | 1,239,265 
October ......... ^ 781,498 | 731,602 | — 874,357 | 734,748 + 1,128,183 | 1,230,860 | 1,041,966 
November....... | 700,952 | 844,907 | 935,608 | — 751,443 | 1,070,204 | 1,079,037 629, 768 
December ....... | 786,049 | 771,275 | — 941,657 | — 829,409 | — 943,687 | 1,089,885 513,187 

Total ...... 6,915,052 | 8,460,112 | 10,129,764 | 10,166,234 | 12, 609, 949 | 14,138,740 | 13,345,230 


These shipments from the Connellsville district, as reported by the 
Courier, include not only what is designated in this report as the Con- 
nellsville district proper, but also the greater part of the production 
of Upper and Lower Connellsville districts. 
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The total shipments, in cars, for the last sixteen years were as 
follows: 
Total and daily average shipments, in cars, 1888-19083. 


: Daily 


: 

Year. average. i Year. average. Total cars. 
ar A S EEEE EE $ed din aa 
REN. cL DID ees 905 | 282,441 |; C €—Á 920 289, 137 
VARS. ENERO RU 1,046 326, 220 || 1897 ada 1,181 367, 383 
A AATA 1147! 855,070 | 1898 ÓN 1,415 441, 249 
E ON 1,66 | 523, 203 
o Cocco AE 1,106 + — 347,012 1900.............-- sss sz- 1,619 504, 410 
E s NSE 874, — 270,990  1901.............. eee eee eee 1,857 581, 051 
M nd 900.1. E AAA y L986) 624,198 
A 1,410 | 441,243 | 1903 ....2..ceceeeeeeeeeceeee! 1,782 | 568,788 


| | | 


The following table shows the prices prevailing for Connellsville 
furnace and foundry coke during the years 1900, 1901, 1902, and 1903. 
The abnormally high prices reported for both grades of coke in 1902 
and 1903 were for coke sold for prompt delivery. 


Furnace. 
Month. 1902. = 1903. 
1900. 10) Contract For prompt | Six months’ Prompt 
| | price. delivery. contracts. delivery. 
January.........- ($2.75 to $8. 50 | $1.75 | $2.25 182.50 to $3. 50 83.75 to $4.00 | $6.00 to $7. 00 
February ........ | 2.75 to 3.50 | 1.75 2.25 | 2.50to 3.00 | 3.50to 4.00 | 4.50to 5.50 
March ........... |! 8.2»to 4.25 $1.75to 2.00 2.25 | 2.50to 3.00 | 3.50to 4.00 | 5.00to 5.50 
April... | 3.25to 4.25 2.00 /82.25 to. 2.50 | 2.50to 3.00 | 3.75to 4.00 | 4.50to 5.00 
MAY cooncoccnonens | 3.00to 3.25 2.00 | 2.25to 2.50 |.............. 3.00to 3.50 | 3.50to 4.00 
JUDne.n 2m 2j | 2.50to 3.00 | 1.75to 2.00 | 2.25to 2.50 | 2.50to 3.50 | 2.75to 3.00 | 2.75to 3.50 
July. 2.00to 2.50 1.75to 2.00 2.25 | 8.00 to. 4.00 2.50 2. 50 
August........... | 2.00 ' 1.75to 2.00 2.25 | 3.50to 4.00 | 2.25to 2.50 | 2.00to 2.50 
September.. .... | 2.00 , 1.75to d 3.00 | 4.00to 5.00 | 2.25to 2.50 | 2.00to 2.50 
October .......... 2.00 : 1.75to 2.00 | 3.60to 4.00 | 8.00t012.00 | 2.00to 2.10 | 1.75to 2.10 
November , ..... 2.00 | 1.85to 2.00 | 3.50to 4.00 | 7.00to 8.00 ccce 1.65to 2.00 
December........ 1.76to 2.00 | 2.10to 2.25 | 3.75to 4.00 | 7.00 to 8.00 |.............. 1.65to 1.75 
| Foundry. 
Month = v "c rS m yup he X ER 
1900. 1901. 1902.a 1903.a 1903.5 

January .............. | $3.00t0$84.00 | $2.00to82.25 | £2.75to83.00 | $1.75 to $5.00 $6.00 to $7. 50 
February ............. 3.00to 4.00 2.25 | 2.75to 3.00 (v) 6.00to 7.00 

March ......ucoieee 3.75 to 4.50 2.50 2.75 to 3.00 (e) 6.00to 7.00 

April «odios | 8.25to 4.60 2.50| 2.75to 3.00 5.00 | — 5.50to 6.00 

May eoi cns er ESSERE 3.00to 3.50 2.90 2.75to 3.00 4. 00 4.00to 5.50 

FUNG ool eii urs .. 8.00to 3.25 2.25 to 2.50 2.75to 3.00 3.25to 4.00 8.50to 4.00 

JULY zessfkzeetexueikum ' 2.75to 3.00 2.25to 2.50 2.75to 3.00 3.00to 3.25 3.00to 3.50 

August ............... 2.75 2.25t0 2.50 2.75to 3.00 3. 00 3. 00 

September............ 2.25to 2.50 2.25to 2.50 4.00 to 4.50 2.75to 3.00 2.75to 3.00 

October .............. 2.25to 2.5 2.25to 2.50 4.50to 5.00 2.75to 3.00 2.75to 3.00 

November............ 2.25to 2.50 2.25to 2.50 4.90to 6.00 |................ 2.50to 2.65 

December ............ 2.25to 2.50 2.35to 2.50 4.50to 5.00 |................ 2.15to 2.50 

a Contract prices. b Prompt delivery. ¢ No contract prices quoted. 
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As shown above, the reaction from the abnormally high prices in 
the latter part of 1902 and the first four months of 1903 was sharp 
and decided. Stimulated by the almost frantic demands for coke 
which were created by the strike in the anthracite fields of Pennsyl- 
vania, production was pushed to the utmost, many plants being put 
in blast that had been idle for several years. New ovens were fired 
as soon as they were completed, each producer doing his utmost to 
get the greatest benefit possible out of the prevailing high prices. 
The results were only what might have reasonably been expected. 
By the early summer of 1903 production had caught up with the 
demand, and having caught up it made the slight step to oversupply, 
with the usual slump in prices. Quotations fell off rapidly and con- 
tinuously from May until December, when the lowest figures in four 
years were reached for both furnace and foundry cokes in the Con- 
nellsville district. An attempt at combination and maintaining of 
prices was made by a number of independent operators in the Con- 
nellsville region during October and November, but any benefit to the 
trade in general was not apparent. 

Greensburg district.—This district continues to grow in importance, 
production having increased steadily since 1894. The developments 
in the last five years have been particularly noticeable. Production 
in 1903 amounted to 451,385 short tons, an increase of 9,444 tons over 
1902. The number of establishments increased from 7 to 8, and the 
total number of ovens from 1,240 to 1,332. No new ovens under con- 
struction were reported for this district at the close of 1903. 


Statistics of the manufacture of coke in the Greensburg district, Pennsylvania, 1889-1908. 


, peto: rene P Coke TOR value Tae of Yield of 
FeaT menta, Bure, | Build: | C8! s09: | produced. | veh," | ovens | Coke” 
Short tons. | Short tons. Per cent. 
e MN 2 50 16 32, 070 20, 459 $21,523 | $1.05 63.8 
1800 cara 2 58 0 44, 000 30, 261 44, 290 1. 46 68.7 
1.0) REFERENCES 2 58 0 38, 188 22, 441 36, 627 1.63 59 
IO elas ui 2 58 0 15, 005 9, 037 13, 173 1.46 | 60. 2 
o cs 3 88 0 z 18, 393 26, 303 1.43 | 61 
E S eror nil oes 3 118 0 27,290 15, 872 18, 413 1.16 | 58.2 
1895. D er Lu tee 3 118 0 31,300 ! 20, 309 22. 340 1.10 65 
E bec zasc tores 3 178 0 36, 963 | 24, 642 30, 928 1.255 | 66 
Mts 3 178 0 81,927 | 52, 495 | 65, 619 1.25 64 
e A eSecs 3 218 0 112,487 64, 295 96, 443 1.50 | 57 
Lo RC 4 307 240 173,811 110, 594 247, 421 2.24 63.6 
A cb dell acéuas 5 680 280 331, 305 | 196, 709 442, 704 2.25 59. 4 
190155 ae eee reds 6 991 0 406, 957 257, 785 464, 692 1.80 | 63.3 
| 17 See ee eee 7 | 1,240 193 725,744 441,941 | 1,228,576 2.78 | 60.9 
1008 A 8 


1, 332 0 813, 216 | 451,385 | 1,477,134 3.27 , 65.5 
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Trwin dastrict. —This district includes the ovens situated near the 
town of Irwin, Westmoreland County, and also those located in what 
may be termed the Irwin basin on the Youghiogheny River. The dis- 
trict is not an important one, and it does not appear as if much were 
to be expected of it in the near future. Production in 1903 was 
slightly less than in the preceding year, the number of establishments 
and of ovens remaining the same. 


Statistica of the manufacture of coke in the Irwin district, Pennsylvania, 1889-1908. 


| Ovens. i Value of 

Estab- ES l'otal value à Yield of 

* ~ a i ’ ( oke Mw coke at : i 

Year. lish bh Coal used, of coke at - coal in 

34.11 Build- produced. ovens : 
ments. | Built. ovens. | $ coke. 
ing. | per ton. 

S/ ! tons Sh tons Per ci nt. 

t. PEE TI TI TT l 696 0 73,91 13, 448 $351, 304 | $1.44 65 

| 

MEN eere 2a» A 1 661 0 270, 476 72, 329 256, 458 | 1.49 63. 7 

1591 { 6906 0 323. 099 197, 082 266, 061 l ) 61 
"o EEE I ESAME l 669 Ü 28, 193 202, 809 254, 029 1.40 61,8 

E AA TET LIT ) 725 Ü 238, 832 150, 463 175, 609 1.30 63 

DU aio 5 725 0 176,318 110, 995 119, 764 1.08 63 
DD ca cora dr atadopa 5 725 0 166, 124 103, 872 105, 609 1. 017 62.5 

E FEAS ARA 5 696 () 279, 104 175, 916 275, 518 1. 566 63 
odiado dd G () 07,704 126, 6X 189, 869 1.39 65.8 

1898 ) GM () 2 S68 Q3 17 0430. 58 1, 3058 M 
dics ep PPESBERC ) 697 ) 23, 457 133, 08 197,694 1,48 9.6 
oo osibcwdccchossc 5 697 () 03. 647 61,630 153, 743 2.49 65.8 


1901 6 750 () 30, 699 19, 977 


(o APA IE 6 691 0 217,404 139, 299 329, 410 2.36 64. ] 


o EA 6 69] 0 207, 067 133, 290 994, 434 


Lower Connellsville district. —Although only four years old, this 
district holds second place among the coke-producing districts of 
Pennsylvania, and in 1903 contributed 35 per cent of the coke produc- 
tion of the State outside of Connellsville. This district, which was 
originally known as the ** Klondike," is an extension to the southwest 
of the Connellsville basin and includes the developments in and around 
the city of Uniontown. Although production in the Connellsville dis- 
trict proper fell off over 1,300,000 tons in 1903, the output of the 
Lower Connellsville district increased 433,478 short tons, or nearly 23 
per cent, over 1902. "The number of establishments increased 50 per 
cent, from 21 to 31, and the number of ovens built from 4,253 to 5,595. 
There were 586 new ovens in course of construction at the close of 
1903. 
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The record of the district for the four years during which it has 
been in existence is shown in the following table: 


Statistics of the manufacture of coke in the Lower Connellsville district in 1900, 1501, 1902, 


and 1903. 
Ovens, | 
Estab- ELM Coke [Total value Value of | Yield of 
Year. lish- ; Coal used. diri of coke at coal in 
ments, | Built, | Build- | produced. | ° veng ovens ke 
i ing. : : per ton. 

| Short tona. | short tona. | Per cent. 
1900... 2s i Ra 12 2, 033 1,112 579, 928 385, 909 $792, 886 $2.05 66.5 
190]. idad 17 | 3,251 30 | 1,666,826 | 1,116,379 | 1,991,699 1.784 66. 9 
El | 21 4,233 | 705 | 2,826, 242 1,899,111 4,701, 668 2.475 67.2 


A UE KE | 31 | 5,595 | 586 ¡ 3,457,796 | 2,332,589 | 5,523, 604 2. 368 67.4 


Lebanon Valley and Schuylkill districts. —The plant of 237 Otto-Hoff- 
man ovens at Lebanon, mention of which was made in the report for 
1902, was put in blast late in 1903, producnig 40,767 tons of coke. The 
plant can not be considered, however, as having been in full operation. 
At the close of 1903 there were 90 Semet-Solvay ovens in course of con- 
struction at the same place, and 40 more of the same type which were 
begun in 1902 at Chester were still unfinished at the end of the year. 

Pittsburg district. —AÀ large portion of the coke made in the Pitts- 
burg district is from slack coal obtained from the mines along the 
slack-water navigation of the Monongahela River and brought to 
Pittsburg in barges. Some of the run-of-mine coal is also brought 
from the fourth pool of the Monongahela River at Pittsburg. The 
production of 120 Otto-Hoffman ovens located at Glassport and of 
25 Semet-Solvay ovens located at Sharon, in Mercer County, are 
included in this district. The production of the district decreased 
from 953,863 tons in 1902 to 877,640 tons in 1903, while the value 
increased from $1,924,942 to $2,632,827. There was a reduction of 
1 in the number of establishments and an increase of 25 in the number 
of ovens. There were 359 new ovens under construction at the close 
of the year. Of these new ovens, 159 were of the Otto-Hoffman 
by-product recovery type. 


A E eee 
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Statistics of the manufacture of coke in the Pitsburg district, Pennsylvania, 1880-1903. 


Estab- |__ OVENS. T Total value Value of | Yield of 
Year. ' lish- 4. 'Build- Coal used. produced. of coke at pene coal in 
, ments. | Built. ing. ovens. per ton. coke. 
Short tons. | Short tons. Per cent. 
os 21 534 0 194, 393 105,974 | $251,500 | $2.40 55 
[NND | 21 538 | 0 178, 509 96, 310 206, 965 2.15 54 
1880. cer o dede BED! 557 | 0 114, 956 64,779 134, 378 2.07 56.3 
A recolo 20 542 0 119, 310 66, 820 126, 020 1.89 56 
ES 20 535 0 97,367 53, 857 99, 911 1.87 55 
de 17 416 4 91,101 46, 930 72, 509 1.55 51.5 
a | 18 730 | 0 225,874 | — 138,646 221,617 1.88 60. 6 
AAA 20 880 235 866, 181 177,097 315, 516 1.78 48. 4 
1888......... ee eese 22 980 | 0 428, 899 264, 156 350, 818 1.33 62 
e SC scenic Muse 17 600 21 233, 571 141, 324 283, 402 2.00 60.5 
1890..........-- esee 14 541 | 0 149, 230 93, 984 171, 465 1.82 63 
o NR | 13 590 | 11 154, 054 94, 160 201, 458 2.14 61 
1 ee Cic R de Oeaie 15 725 261 292,357 | — 176,365 376, 613 2.14 60. 3 
MB ccoo ol — R85 ol 357,400! 916,268 | 438,801] — 2.08 60.5 
E ree ooi | 9| 779, 1| 871,569}  2)0,100|  351,8255| 1.55 61 
1806 RR ER l 9 973 0 452, 845 232, 529 547, 294 2.35 51.8 
1800. oc La sas aw | 11 | 1,264] @120 583, 984 368, 070 941,076 2.56 63 
1807: s ote ceo bodas | 9 61,233, 200 832, 505 548, 981 861, 326 1.57 66 
PROS PNE 10/c1,100: 168 | 836,948 | 552,742 | 899,537 1.677 66 
E OCC cae es | 10 |c1,312 505 954, 028 614,467 | 1,189,117 1.81 67.6 
OL dia d8 |c1,641 0 862, 610 570,678 | 1,418, 382 2.48 66.1 
1: 1) E eee e10 |c1,651 | 227 | 1,266,917 813,478 | 1,690,614 2.078 64.2 
19929 ........... ee h10 |cl,61l | £232 | 1,488,973 93,863 | 1,921,912 2.018 | 61.1 
19039 ..........-ees- h9 | 41,686 | 4359 | 1, 404, 660 2, 632, 827 3.00 62.5 
t 


877,610 


a Otto-Hoffman by-product ovens. 

b Includes 120 Otto-Hotfman ovens. 

c Includes 120 Otto-Hoffman and 25 Semet-Solvay ovens. 

dIncludes one establishment in Mercer County. 

eIncludes two establishments in Mercer County and one in Allegheny Valley district. 
f Includes 212 Schniewind ovens. 

gIncludes ovens and production in Allegheny Valley district. 

h Includes two establishments in Mercer County and two in Allegheny Valley district. 
1 Includes 173 Otto-Hoffinun and 25 Semet-Solvuy ovens. 

J Includes 159 Otto-IHotlinan ovens. 


Reynoldsville- Walston district. —This district, in Jefferson and Clear- 
field counties, includes all of the ovens of the Rochester and Pittsburg 
Railroad, as well as those of the low-grade division of the Allegheny 
Valley Railway, and those connected with the mines of the New York, 
Erie and Western Railway. The production in 1903 amounted to 
810,359 short tons, valued at $2,688,472, as compared with 689,890 
short tons, valued at $1,422,143, in 1902. 

M R 1903——38 
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The following are the statistics of the manufacture of coke in the 
Reynoldsville-Walston district for the years 1880 to 1903: 


Statistics of the manufacture of coke in the Reynoldsville- Walston district, Pennsylvania, 


1880-1903. 

Estab- DCUM SURE otal value| Value of | Yield of 

Year. lish- Build. | Coal used. | “ue PFO | of cokeat | ens | coal in 

ments. | Built. ing. Ovens. per ton coke. 

| Short tons. | Short tons. Per cent. 

INR 3 117 0 45, 055 28, 090 $46,859 | $1.65 62 

1881......... eese 4| 1% 2 99, 489 44,260 80,785 | 1.85 44 

OB cnc | 5| 177 0 87, 314 44,709 80,339 1.80 51 

TB | 6 229 0 76, 580 87, 044 65, 584 1.77 48 

MA cesse | | gan o| 159,151 78,646 | 113,155! 14 49 

1885... 00.0000000. | 8| 600|  143| 183,806! 114,409 | 153,795 | 1.85 62 
ON 9| 788 | 500| 271,087 | 161,828| 217,834) 1.35 59.7 
e pM E ! an] L492| 134 |  5075,820|  316,107| 592,728 1.88 62.8 
OB cnn | 9| 1,636 | 100| 404,346 | 253,662. 320,203; 1.26 62.7 
AN 8 | 1,747 O| 514,461 | 313,011 | 436,857 1.40 60.8 

1 occ 8 | 1,737 O| 652,966 406,184 | 771,996. 1.90 62 

Mco | 7| 1,747 O| 769,100! 470,479 | 744,098 | 1.68 61 
ON : 8| 1,744 0| 683,599 |  425,2500| 743,227 | 1.75 62.2 
180 sen e CaL ae | 8| 1,755 0| 562,083 | 339,314 | 586,212 1.78 60.4 
MA esses | 8| 1,755 O| 336,554}  2075,238| 297,596 | 1.44 61.6 
a tota 8 | 1,637 0 504, 092 296, 820 357, 266 1.20 58. 9 
19964 no 7| 1,852 34 | 770,104 | 445,998 | — 673,625 | 1.51 57.9 
18974 o 6 | 1,980 o| 810,88 | 491,267 | 759,609 | 1.55 60.6 
189084 o 5 | 1,942 0| 1,022,196 | 600,084 | 846,121 | 1.41 58. 7 
18990 o 6| 1,779 0| 1,581,164 | 972,933 | 1,793,807 | 1.84 61.5 

MO ccoo 7| 2,010 0| 1,115,923 | 625,553 | 1,347,869 | 2.15 56 
A 7| 2,010 O | 1,059,107 | — 589,577 | 1,171,878 | 1.988 55.7 
MO co 7| 2,029. O | 1,251,765 | 689,890 | 1,422,143| 2.06 55.1 
ÓN 7 O | 1,420,709 | 810,359 | 2,688,472 | 3.82 57. 4 


2, 003 | 
a Includes coal used, coke produced, and ity value in New York; also in Massachusetts for 1899. 


Upper Connellsville district.—This district includes that portion of 
the Connellsville trough or basin which lies north of a point a short 
distance south of the town of Latrobe, Westmoreland County. The 
coal of this vicinity differs somewhat from that of the basin proper, so 
that in addition to its geographic position there is another reason for 
separating the production from that of the Connellsville district. The 
production of this district in 1903 amounted to 784,132 short tons, as 
compared with 936,854 short tons in 1902. Owing to the high prices 
for coke in the early part of 1903, the value decreased much less in 
proportion, from $2,193,332 to $2,133,513.. 
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Statistics of the manufacture of coke in the Upper Connellsville district, Pennsylvania, 


1880-1903. 
| Esap.| Ovens (RS otal value | Value of! yield of 
Year. | lish- Builg.| Coal used. | “Gucag. | of coke at erdum coal in 
| ments. | Built ing Ovens. per ton coke. 
Ner cun nod TN C RM Cae 
Short tons. | Short tona. Per cent 
1880... 8 757 0 319, 927 229,483 | $397,945 | $1.73 72 
INS] eee 10| 986 O| 588,924 343,728 | — 548,362 1.60 58 
cetro 11 | 1,118 0| 650,174 375,918 | 536,508 1. 48 58 
1883..........- sese | nj 1,18 0 668, R82 389, 053 422,174 1.08 58 
es 11 | 1,118 0! 496,891 294, 477 811, 665 1. 06 59 
PRG Gin oso 11 | 1,168 40 | 555,735 | 319,297 846, 168 1. 08 57 
188 cc 12 | 1,337 29 | 691,331 442,968 | 572,073 1.29 64.1 
A A 16 | 1,442 87 717,274 470,233 | 840,144 1.79 65.6 
MC A RUE 16| 1,977 0!  657,966| 441,966 | 617,189 1.9 67 
IC SR ENEERER 13| 1,568 80|  635,220| 417,263 | 609,828 1. 46 65.6 
1890... ............. 14| 1,569 28 $89, 277 577,246 | 1,008,102 1.75 64. 9 
1891......... eee © M| 1,72 O | 1,000,184 | 649,816 | 1,111,056 | 1.71 65 
BD 1. o eee ' 14 | 1,843 0 706,171 451,975 | 691,323 1.53 64 
1 ee 14 | 1,843 o| 499,809 | 320,793 447, 090 1.39 64 
18945. ene ee 14 | 1,843 0| 279,971 176, 799 212, 595 1.20 63 
1895................. 14| 1,849 80| 819,285 |  208,158| 251,892 1.21 65 
1800: 5:5 rosome tee 14 | 1,863 0| 617,601 406,112 | — 570,687 1.405 65.7 
oy Re a S |. HM| 1,863 0 556, 941 845, 372 444, 709 1.29 62 
nr NER ERES | 13 | 1,832 0 638, 277 403, 045 698, 609 1.34 63 
A 13 | 1,861 68 | 933,792 | 609,898 986, 298 1.62 65.8 
o 14 | 1,999 0| 1,042,170 690, 449 | 1,878,629 1. 996 66.2 
cateo 16 | 2,082 100 852, 448 569,511 | 1,033, 991 1.815 66.8 
race 17 | 2,1132 | 405 | 1,413,476 936,854 | 2,193, 332 2.34 66.3 
1908 ÓN 18 | 2,506 280 | 1,180,947 784,132 | 2,133,513 | 2.72 66.4 
TENNESSEE. 


Tennessee ranks sixth among all the coke-producing States and third 
among those classed as southern States. The product is for the most 
part consumed in the iron furnaces at Chattanooga and vicinity and 
other points in the eastern part of the State. There was a slight 
decrease in production in 1903 as compared with 1902, the output 
declining from 560,006 short tons to 546,875 short tons. The produc- 
tion last year was, however, larger than in any preceding year except 
1902, while the value exceeded all previous records. The average 
price obtained for all coke sold in 1903 was $3.12, against $2.85 in 
1909. "The total value increased from $1,597,041 to $1,706,722. 

There was a gain of 1 in the number of establishments and of 170 
in the number of ovens completed. The new plant added to the list 
in 1903 was that of the Bon Air Coal and Iron Company, at Bon Air. 
These ovens (200 in number) did not, however, begin operations until 
after the close of the year. In addition to this new plant, 104 new 
ovens were under construction at other establishments, making a total 
of 304 ovens building at the close of 1902. 
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The following are the statistics of the manufacture of coke in Ten- 
nessee for the years 1880 to 1903. 


Statistics of the manufacture of coke in Tennessee, 1880-1903. 


Extab- : ONERE | end Tua Value of Yield of 
Year. lish- | | gujjq. Coal used. need”. of coke at pubs coal in 
ments. Built. ing. Ovens. per ton. coke. 
Short tons. | Short tons. Per cent. 
dis 6 656 68 217,656 130,609 | $316,607 | $2.42 60 
LC DNE era NE 6 724 84 241, 611 143, 853 312, 585 2.38 60 
TBS MARRE 8 861 14 313,537 187, 695 472,505 2.52 60 
cines 11 992 10 330, 961 203, 691 459, 126 2.25 62 
o. NE anaana a]3| 1,105 175 348, 205 219,723 | 428,870 1.95 63 
1885.. Lese c ve exec: 12 | 1,387 36 412,538 218, 842 308, 459 1.82 53 
1886......... FIN 121 1455 | 1236 621, 669 368, 139 687, 865 | 1.87 59 
JURE ees eco ill 11 | 1,560; t5 GAS, 857 306, 979 870, 900 2.19 61 
aa 1 | 1,634 84 630, 099 385, 693 490, 491 1.27 61 
E 12' 1,639 40 | 626,016 | 359,710 | 731,496! 2.03 57 
E ERES 11 | 1, 664 292 600, 387 348, 728 684,116 | — 1.96 58 
E eee ee ere 11; 1,995 0 623,177 364, 318 701, 803 1.93 5s 
MA o 11: 1,941 0 600, 126 354, 096 721,106 1 — 2.05 59 
IRIB tossed 11 1,942 0 419,511 265, 777 491,523 1.55 61 
To ERN 1 | 1, 560 0 516, 802 292, 6146 480, 124 1.64 56.6 
D ONE 12' 1,903 0 684,655 396, 790 754,926 | — 1.90 67.9 
eso 15 1,861 100 600, 379 3:39, 202 624,011 1.84 56.5 
180722625 testeur: 15, 1,948 0 667, 996 368, 769 667,656 | 181 55 
THOR MRNA, 15 | 1,949 40 722,356 394,545 642,920! — 1.63 51.6 
TROD C oo D aset erat 14 2,040 62 779, 995 135, 308 850,656 ' 1.95 55,8 
sucia ide 1! 2,107 340 854, 789 475,432 | 1,269,555 |} — 2.67 55.6 
Os l4 2,135 258 739, 246 404,017 952,782 2.358 51.6 
1992... cesses 15 2,7269] 116 | 1,025,564) 560,006 | 1,597,011 | 2.85 54.6 
1903. eod D 16 2,439 304 | 1,001,356 516,875 | 1,706,722 3.12 54.6 


aOne establishment made coke in pits. 


The character of the coul used in the manufacture of coke in Ten- 
nessee since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Tennessee, 1590-1908. 


[Short tons.] 


| Run of mine. Slack. 

Year. green ue : ——— | Total. 

i Unwasned, | Washed. | Unwashed. | Washed. 
A eco Ui cia 255, 359 | 0 273, ODS 72,000 600, 387 
A fate NFORCE 184, 556 | 0 377, 914 60, 707 623, 177 
1o oce exe Ee Aue divx n ae | 176,453 | — 15,000 367,827 40, 846 600, 126 
UA A NN M | 179,126 0 137, 483 132, 902 449,511 
Lo NER Vee e EE e E 160,990. 61,541 149, 958 138, 013 516, 802 
A 96, 744 59, 281 255, 906 212, 721 654, 655 
A E AA j 0| 205319 219,231 | 174,829 600, 379 
dolo 36, 485 | 400, 166 119, 755 111, 590 667, 996 
DULL ee eee AA 37,217 | 306,909 122, 756 255, 414 722, 356 
A I AN 140,804 ' — 267,105 31, 805 340,236 | 779,995 
GO ete a ERE eae ee 150, 697 319, 448 24,122 330, 522 854, 789 
OO RIEN RERO RD 224,723 — 282,129 34, 088 198, 306 739, 246 
¡tee i ate dele ae cect 287, 061 334, 109 47,161 357,530 | 1,025,864 


A a naeh ood a daas 157, 717 , 404, 949 74, 560 364, 130 1, 001, 356 


——— —— eee ——— —À — — 
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UTAH. 


As there is but one establishment in the State of Utah engaged in the 
manufacture of coke, the statistics of production have been included 
with those of Colorado. The coals of this State are practically iden- 
tical in character with those of western Colorado. 


VIRGINIA. 


The rapid development of the coking coal fields of southwest Vir- 
ginia during the last few years has made that Commonwealth prom- 
inent among the coke-producing States. Until 1895 there were only 
two coke-making establishments in the State, and the production had 
not reached as high as 200,000 tons in any one year. In 1901 the num- 
ber of establishments had increased to 7, the total number of ovens had 
increased from 832 (in 1896) to 2,775, and the production exceeded 
900,000 short tons. During 1902 construction and development work 
was pushed rapidly, the number of establishments was doubled, and 
at the close of the year there were 2,974 ovens built and 1,208 were 
building, while the production increased to 1,124,572 short tons. In 
1903, 2 more were added to the number of plants, making a total of 
16; the number of completed ovens was increased to 4,251, with a 
further increase in the production to 1,176,439. The value of the 
product in 1903 was $2,724,047, as compared with $2,322,228 in 1902, 
a gain of $401,819, or 17 per cent as compared with an increase of 4.6 
per cent in quantity. 

Practically all of the new work in the last two or three years has 
been carried on in Wise County, on the Clinch Valley branch of the 
Norfolk and Western Railroad. The coke made in this district is the 
only coke made in Virginia from coal mined exclusively in the State. 
There are two plants in Virginia, one at Lowmoor and one at Coving- 
ton, the coal for which is drawn from mines in the New River district 
of West Virginia. The coal for the ovens at Pocahontas, in Tazewell 
County, is obtained from mines whose workings extend across the 
State boundary line into West Virginia. The openings to the mines, 
however, and the coke ovens are in Tazewell County, Va., and it is 
customary to credit the coal as well as the coke to Virginia. 

One of the new establishments added to the list in 1904 did not pro- 
duce any coke in 1903, none of the ovens, 200 in number, having been 
put in blast before January 1, 1904. 
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The following are the statistics of the manufacture of coke in Vir- 
ginia from 1883 to 1903: 


Statistics of the manufacture of coke in Virginia, 1883-1908. 


Estab- NE GST Coke Total value Meis " Yield of 
Year. lish- Build. | Coal used. | “ay ear of coke at pa Me coal in 
ments.| Built. ing. ovens. per ton. coke. 
| Short tona. | Short tons. Per cent. 

TASS oslo cc eee anes | 1 200 0 39, 000 25, 340 $14, 345 $1.75 65 
jr; — ees es | 1 200 0 99, 000 63, 600 111,300 1.75 61.3 
Ii i 1 200 0 81, 899 49,139 85, 993 1.7 60 
IBSD A eee ee 2 350 100 200, 018 122, 352 305, 880 2.50 61.2 
EBAY eia we obe 2 350 300 235, 841 166, 947 417, 308 2.50 70.8 
IRR. l4 dw stee ies 2 550 0 230,529 140, 199 260, 000 1.74 64.7 
N80 A sh cava ween 2 550 250 238, 793 146, 528 325, 861 2.22 61 
1800 dit ra 2 550 250 251, 683 165, 817 278,724 1.68 66 
189L i eee das cnet 2 550 250 285, 113 167,516 265, 107 1.58 58. 8 
1893: usse Dee Daas 2 594 206 226,517 147, 912 322, 436 2.18 65. 3 
A ete eee 2 594 206 194, 059 125,092 282, 898 2.26 61. 5 
js: m 2 736 100 230, 524 180, 091 295, 747 1.64 64.2 
IM 0662 waren 5 832 350 410, 737 244, 738 322, 564 1.32 59.6 
1806 AA 7 | 1,138 101 451, 964 268, 081 404,573 1. 509 58. 9 
A 6| 1,453 110 974, 542 354, 067 495, 864 1. 40 61.6 
jb. DT 6 ¡a1,564 0 852, 972 531, 161 699, 781 1.317 |- 62 
SEs ouo DE ee, 6 |a1,588 429 994, 635 618,707 | 1,071,284 1.78 62.2 
1900................. 7 |a2,331 300 | 1,083,827 685, 156 | 1,464, 556 2. 137 63.2 
190152585 6d aa 7 (42,715 O | 1,400,231 907,130 | 1,483,670 1. 635 61.7 
AA 14 |a42,974 | 1,208 | 1,716,110 | 1,124,572 | 2,322, 228 2.065 65. 5 
1909 529 2 assent ees 16 | a4, 251 142 | 1,860,225 | 1,176,439 | 2,724,047 2.315 63.2 


aIncludes 56 Newton-Chambers by-product ovens. 


The character of the coal used in the manufacture of coke in Vir- 
ginia since 1890 is shown in the following table: 


Character of coal used in the manufacture of coke in Virginia, 1890-1908. 


[Short tons. ] 
Run of mine. Slack. 
Year. SSS oe op ee ee otal: 
Unwashed. | Washed. | Unwashed. | Washed. 

E sete esti niced ostia tes 98, 215 0 153, 468 0 251, 683 
A ee 107, 498 0 177, 615 0 2*5, 113 
I Bat P oi aries pars see Aaa aah a tice teak 106, 010 0 120, 507 0 226, 517 
A cce RON PER IE ERE RES 107, 498 0 86, 561 0 194, 059 
18941. 2 A tte ad 103, 874 0 176, 650 0 280, 524 
TIS A et ot ee E ae eect Hi weeks 114, 802 0 295, 935 0 410, 737 
E A A ute 70, 756 0 370, 624 13, 584 451, 961 
D "PEE 286, 158 0 227, 363 61, 021 574, 542 
Io PET NEU TEUER 405, 399 0 237, 474 210, 099 852,972 
T8 LL coup ou c tu iE M ea he es 612, 267 0 225, 118 157, 250 994, 635 
TOO cs los dane vec bte ev rust ud 620, 207 0 463, 620 0| 1,083,827 
A E E 869, 203 0 9531, 028 0 1, 400, 221 
190) Go ved e n xe ERE Reste 1, 018, 145 0 697, 962 0 1,716, 110 
Do Tc 857,332 0 1, 002, 893 0| 1,860,225 


Le 
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WASHINGTON. 


Washington is the only one of the Pacific coast States producing 
coal of a quality suitable for the manufacture of coke. The operations 
are not of special importance, particularly when they are compared 
with the output of other coke-producing States, but they are of interest 
as establishing the fact that it is possible to produce a metallurgical 
coke from the Washington coals. There were 6 establishments in the 
State at the close of 1903, an increase of 1 over 1902. Three of the 6 
plants were idle, however, throughout the whole of 1903. These 3 
idle plants included altogether 71 ovens. The 3 plants which made 
coke included 185 ovens. Production in the State increased from 
40,305 short tons in 1902 to 45,623 tons in 1903, while the value 
increased from $199,195 to $214,776. The largest production obtained 
in the State was in 1901, when the output amounted to 49,197 short 
tons, valued at $239,028. 

There were no new ovens building at the close of 1903. 

The coke industry in Washington began in 1884, since which time 
the statistical record has been as follows: 


Statistics of the manufacture of coke in Washington, 1884-1908. 


Estab- „i NOES c Coal Total value vee A Yield of 
Year. lish- Builg. | Coal used. | Mucsi. | of coke at | yeng | coal in 
ments. | Built Ovens. per ton. coke 
Short tons. | Short tons. Per cent 
») n — 1 0 0 700 400 $1, 900 $4.75 57.5 
1885... ceo anse 1 2 0 544 311 1,477 4.75 57 
TSS evs Soe Sate 1 11 21 1, 400 825 4,125 5. 00 58.9 
IBST arraian ewes 1 30 0 22, 500 14, 625 102, 375 7.00 65 
Diss NONO NE 1 30 100 0 0 0 0 0 
BOBS on ede ol codes 1 30 0 6, 983 3, 841 30, 728 8. 00 55 
INUU A enters 2 80 80 | 9, 120 b, 837 46, 696 8. 00 64 
1891,52. 2e E ES 2 80 0 10, 000 6, 000 42, 000 7.00 60 
1892: eset lei 3 84 80 12, 372 7,177 50, 446 7. 08 58 
1898. A bx EYES 3 84 0 11,374 6, 731 84, 207 5. 08 59 
o ro o E Ee 3 84 0 8, 563 b, 245 18, 249 3. 48 | 61.2 
1896................. 3 110 0 22, 973 15, 129 64, 632 4.27 | 65. 9 
IBNO0.—.u e nues 3 120 0 38, 685 26, 919 104, 894 4.04 | 67 
1807... rase 3 120 0 39, 124 26, 189 115, 754 4. 42 67 
1898. 2 2: e xus 2 90 0 48, 559 80, 197 128, 933 4.27 62.2 
js B —Á 2 90 0 50, 813 80, 372 151, 216 4. 98 59.8 
1900... ls 2 90 0 54,810 83, 387 160, 165 4.797 61.5 
TO see as 4 148 100 78, 393 49,197 239, 028 4. 858 62.7 
1902. usted 5 231 0 68, 546 40, 305 199, 196 4. 94 58.8 
1908... oss ras 6 256 0 73,119 45, 623 214, 776 4.71 62.4 
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WEST VIRGINIA. 


By an increase of nearly 200,000 tons in the production of coke in 
1903, as compared with the preceding year, West Virginia regained 
second place among the coke-producing States. Strikes among the 
coal miners in the New and Kanawha river districts during 1902 
retarded somewhat the coke-oven operations, and although produc- 
tion increased over 1901 the increase was les» than it would have been 
except for the labor troubles and allowed Alabama to displace West 
Virginia as second in coke-producing importance. The return to 
more peaceful conditions in 1903 is exhibited in an increase from 
2,516,505 short tons in 1902 to 2,707,818 short tons, a gain of 191,313 
tons, or 7.6 per cent. The value of the product increased from 
$5,833,226 to $7,115,842, a gain of $1,282,616, or 22 percent. The 
number of establishments increased from 120 to 136, and the total 
number of completed ovens from 12,656 to 15,613. Of the total num- 
ber of establishments there were 13, having 712 ovens, that were idle 
throughout the year, and 5, with a total of 957 ovens partly completed, 
but none of which had been put in blast before the close of the year. 

The following table exhibits the statistics of coke production in 
West Virginia since 1880: 


Statistics of the manufacture of coke in West Virginia, 1880-1908. 


——M ——— ———— M — 


Ovens. Value of | Yield of 


| 
Extab- Total value: 


XE lish- ed Coke pro- atdabe coke at $ : 
B mento. | Bui, | Bulla | Foni used: | queed, | PTT ovens | TRU 
Short tons. | Short tons. Per cent, 
E lus Gos batik 18 631 40 230, 758 138,755 | $318,797 | $2.30 60 
881. ON 19 689 0 304, 823 187, 126 429,571 2.30 61 
tasa 22 878 0 366, 653 230, 398 620, 437 2.26 63 
TONS MERECE 24 962 9 411,159 257, 519 563, 490 2.19 63 
1884...... EOM RP 27 | 1,005 127 385, 588 223, 472 425, 952 1.91 62 
ec ne 27 978 63 415, 533 260, 571 485, 588 1.86 63 
160 26 Ls 29 | 1,100 317 425, 002 261, 158 513, 843 1.94 62 
jc APR 39 | 2,080 742 698, 327 442, 031 976, 732 2.21 63.3 
I WORDEN 51 | 2.704 318 854, 531 525, 927 896, 797 1.71 61.5 
ot eee 53 | 3,438 631 | 1,001,372 607.880 | 1,074,177 1.76 60 
dió das 55 | 4,060 334 | 1,395,206 833.377 | 1,524, 746 1.53 60 
NN 55 | 4,621 555 | 1,716,976 ' 1,009,051 | 1,815,043 1. 83 58. 8 
E cia si etes 72 | 5,543 978 | 1,709,193 | 1,034,750 | 1,821,965 1. 76 60.5 
I T 75 7,354 132 | 1,745,757 | 1,062,076 | 1,716,907 1.62 60. 3 
LOT ee re 78 | 7,858 60 | 1,976,128 | 1,193,933 | 1,639,687 1.373 60. 4 
A 78 7,834 55 | 2,087,816 | 1,285,206 | 1,724,239 | LA 61.6 
o DR ER 84 8,351 28 | 2,687, 105 | 1,649,755 | 2,259, 999 1.37 61.4 
WI deca S 84 | 8,404 38 | 2,413,283 | 1,472,666 | 1,933,508 1.31 61 
E ORSO 87 .« 8,659 161] 3,115.398 , 1,925,071 | 2,432,657 1.26 61.2 
tato 87 48,846 | 0619 | 3,802,825 | 2,278,577 | 3,480,408 1.53 60 
LO ccoo 106 (c10,249 | 1,306 | 3,508,840 | 2,358,499 | 4, 746,633 2.01 60. 9 
E sae eene) 112 (11,544 | 1,254 | 3,734,076 | 2,253, 700 | 4, 110,011 1.80 61.1 
AN 120 [12,656 | 2,341 | 4,078,579 |. 2,516,505 | 5,883,226 2.318 61.7 
T^ ce feist oe ce Ache 136 | 15,613 | 2,687 | 4,317, 160 © 2,707,818 | 7,115,842 2. 628 62.3 


a Includes 60 Semet-Solvay ovensat Wheeling. 


| 


o Includes 60 Semet-Solvay ovens building at Wheeling. 


¢ Includes 120 Semet-Solvay ovens at Whecling. 
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As shown in the following table, by far the larger part (73 per cent 
in 1903) of the coal used in coke making in West Virginia is slack, and 
of this slack coal 90 per cent is unwashed: 


Character of coal used in the manufacture of coke in West Virginia since 1890. 


[Short tons.] 


Run of mine. Slack. 
Year. ee SS rr LTO. 
Unwashed. | Washed. | Unwashed. | Washed. 
IM as eats 824, 817 0 930, 989 139, 430 1, 395, 266 
A eee n EE du dat 216, 259 0 1, 116, 060 324, 657 1, 716, 976 
RR ORDEN 298, 521 115, 397 1,108,353 186,609 | 1,709,183 
ISI o x cae Ot eu eL Dru T eA: 324, 932 15, 240 1, 176, 656 225, 929 1,745, 757 
SOE. coe vore QUEE Eee E edu 162, 270 14, 901 1,607, 735 191,222 1, 976, 128 
T -———————— €—— cena 405, 725 24, 054 1, 476, 003 182,034 | 2,087,816 
IN TORNA 407, 378 33,096 | 2,079,237 167,393 | 2,687,104 
A EE ERE 373, 205 28,145 1, 800, 528 211,405 | 2,413,253 
C MENT 713, 815 0! 2,137,983} 293,600 | 3,145,398 
D 3 at ou AS 1, 336, 239 0 2, 215,255 251,331 | 8,802,825 
TOO oc ot Se aan ads 509, 960 8, 000 3, 140, 064 210, 816 3, 868, 840 
js —————Á——— Jan 733, 786 0 2, 705,392 294, 898 3, 734, 076 
A REUS 1,262, 393 0 2,517,223 298,963 | 4,078,579 


¡A dA ERREUR CU 1,149,761 3, 000 2, 890, 310 304, 089 4, 347, 160 


PRODUCTION BY DISTRICTR. 


Jt has been customary in the preceding reports of this series to con- 
sider the coke production by districts, into which the State has been 
divided. These districts are known, respectively, as the Upper 
Monongahela, the Upper Potomac, the Kanawha, the New River, 
and the Flat Top. The first two are in the northern part of the State, 
and are named from the fact that they are drained by the headwaters 
of the Monongahela and Potomac rivers. The other three districts 
are in the southern portion of the State. The New River and Kanawha 
districts are practically one, separation being made at a point where 
the New and Gauley rivers combine to form the Kanawha. The Flat 
Top region is also drained by the upper portion of the New River, and 
includes the ovens in West Virginia which belong to the Pocahontas 
coal field. The Flat Top district is by far the most important, and 
bears the same relation to the production in West Virginia that the 
Connellsville district bears to that of Pennsylvania. Since 1900 the 
statistics of production of the Flat Top district have included the new 
operations along Tug River, lying west of and contiguous to the Flat 
Top district. The output from this district averages something over 
50 per cent of the total coke product of the State, although its propor- 
tion in 1902 and 1903 was somewhat less than this figure. Some new 
ovens constructed in Tygarts Valley in 1902 have been added to the 
Upper Potomac district. The production of coke in 1903 increased in 
the Flat Top, the Kanawha, and the New River regions, and decreased 
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in the Upper Monongahela and the Upper Potomac (including Tygarts 
Valley) districts. 

In the following tables are exhibited the statistics of coke produc- 
tion in West Virginia, by districts, during the last two years: 


Production of coke in West Virginia in 1902, by districts. 


Exap.| OVE: coke pro. [Total value} Value of | Yield of 
District. lish- Build. | Coal used. | “Gu ad of coke ovens | “val in 
ments.| Built. ing. at ovens. per ton, coke. 
Short tons. | Short tons. Per cent, 
Flat Topa .......... 44 | 6,940 | 1,741 | 1,781,136 | 1,109,203 | $2,189,607 $1. 974 62.3 
Kanawha .......... 11 872 60 232, 145 130, 642 354,759 2.715 56. 3 
New River.......... 27 | 2,156 176 521, 973 317, 086 981,753 3. 096 60. 8 
Upper Monongahela 31 |b1,698 75 916, 322 517, 497 | 1,617,389 2.95 59.7 
Upper Potomac and 
Tygarts Valley ...|: 7 990 290 627, 003 412,077 689, 718 1.67 65. 8 
Total ......... 120 | 12,656 | 2,341 | 4,078,579 | 2,516,505 | 5,833,226 2.318 61.7 
a Includes Tug River district. b Includes 120 Semet-Solvay ovens. 


Production of coke in West Virginia in 1903, by districts. 


Ovens. Value of 
Estab- Total value i Yield of 
District. lish- Builg. | Coe! used. eee: of coke pan coal in 
ments. | Built. ing. at ovens per ton coke. 
Short tona. | Short tons. Per cent. 
Flat Topa .......... 51 | 8,994 | 1,929, 2,094,127 | 1,814,758 | $3,126,512 $2. 38 62.8 
Kanawha .......... 13 967 321 296, 552 179, 988 567, 308 3.15 60. 7 
New River.......... 28 | 2,243 500 619, 230 368,844 | 1,129,701 3. 06 59.5 
Upper Monongahela 37 |b2,319 337 724, 916 437,522 | 1,315,336 3.01 60. 3 
Upper Potomacand | 
Tygarts Valley ... 7| 1,090 200 | 612, 336 406, 706 976, 985 2. 40 66. 4 
Total ..... mum 136 | 15,613 | 2,687 | 4,947,160 | 2,707,818 | 7,115,842 2.628 62. 3 
a Includes Tug River district. b Includes 120 Semet-Solvay ovens. 


Flat Top district. —Until the close of 1902 this district was, next 
to the Connellsville district of Pennsylvania, the most important 
coke-producing region of the United States, but the largely increased 
production of the Lower Connellsville district in 1902 placed that 
district in advance of West Virginia’s chief producer. Like the coal 
of the Connellsville region, that of the Flat Top district produces a 
coke which makes an ideal fuel for blast-furnace purposes. Chem- 
ically it is superior to the Connellsville, as it is low in mineral con- 
tents or ash, and it is regarded by some ironmasters as equal in 
physical properties to the Connellsville coke. The production of the 
district, including that of the ovens along Tug River, in 1903 was the 
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largest in its history. The statistics of production of this district 
since its beginning in 1886 are as follows: 


Statistics of the manufacture of coke in the Flat Top district of West Virginia, 1886-1908. 


| 
Total value 


of coke at 
OVens. 


] 
Value of 
coke at 
ovens 
per ton. 


Yield of |. 
coal in 
coke. 


—— |.—— | a M | 


Estab- | Ovens 

Se ments, | Built eee 
rca ida 2 10 38 
e r ART EN 5| 348! 642 
E ol | 13 32 200 
O o E us 16 | 1,433, 431 
O a cues | 17) 1,584 | 252 
1801. eer ; 19 | 1,889 358 
e NER | 30 | 2,848 933 
ins (0 3 | 4,349 80 
18M ors t ! — 36! 4,648 18 
Teo sen eh ete, | 36 | 4,618 18 
TBO E E 36 | 4,648 18 
1607 ts tal eC cd 36 | 4,648 18 
Icon cres rales 36 | 4,667 27 
Ir dad 35 | 4,623 | 214 
19000 aoaaa 38 | 5,290! 666 
load dota 42 | 6,049 | 918 
1902. cocos 44 | 6,40 | 1,741 
os 51 | 8,994 | 1,329 


a Includes establishments in the Tug River district since 1900. 


Short tons. 
1,075 

76, 274 
164, 818 
357,533 
566, 118 
537, 847 
595, 734 
746, 051 
1, 229, 136 
858, 913 
1, 400, 369 
1, 172, 206 
1, 701, 404 
1, 861,570 
1,952, 274 
1, 899, 366 
1, 781,136 
2,094, 127 


Short tons. 
658 
51,071 
103, 917 
240, 386 
325,576 
312, 421 
353, 696 
451, 50: 
746,762 
524, 252 
852, 120 
720, 988 
1,057, 626 
1, 138, 389 
1, 208, 838 
1, 160, $56 
1, 109, 203 
1,314,758 


183, 938 
405, 635 
671, 239 
545, 367 
596,911 
713,261 
989, 876 
656, 494 
1, 100, 312 
868, 484 
1, 216, 059 
1, 453, 601 
2, 290, 947 
1, 893, 581 
2, 189, 607 
3, 126, 512 


New River district.—This district includes the ovens along the 
Chesapeake and Ohio Railroad and the New River from Quinnimont 


on the east to Nuttallburg on the west. 


The coal in this district is 


similar in many respects to that of the Flat Top region, and the coke 


product is much praised as a blast-furnace fuel. 


The production in 


1903, while not as large as in 1901, shows an increase of over 50,000 
tons as compared with 1902, 
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" The statistics of the manufacture of coke in the New River district 
from 1880 to 1903 are as follows: 


Statistics of the manufacture of coke in the New River district, West Virginia, 1880-1908. 


Ovens. 


: Build- 
Built. ing. 


of coke at 
ovens. 


Total value 


Value of 


coke at 


Yield of 
in 


E Pr AS i, cerns | — ——| ————— 


Estab- | 
Year. lish- 
ments. 
TORO EE eoetioxe 6 468 
o AN 6 499 
1882......... eene cene 6 518 
o eee 6 546 
^L; HAERES 8 547 
D. NM 8 519 
1886........ eese 8 513 
' YR 1 518 
E A 12 743 
188 ooo 12 773 
e ee ee 12 773 
E e ERR 13 787 
AN 14 965 
1803. ro dessert ek 13 947 
1894...............e. 14 | 1,089 
[PR 14 978 
1896................. 17| 1,259 
ERE 17| 1,225 
ee eee 18 | 1,299 
1899................- 2| 1,444 
1900 o enses 27 | 1,72 
A 28 | 2,128 
ass 27 | 2,156 
1908 tos EEST 28 | 2,243 


Short tona. | Short tons. 


159, 032 
219, 446 
233, 361 
264,171 
219, 839 
244, 769 
203, 621 
253, 373 
834, 695 
268, 185 
275, 458 
309, 073 
315, 511 
281, 600 
222, 900 
385, 899 
425, 219 
439, 103 
519, 987 
503, 160 
568, 856 
657, 003 
521,973 
619, 230 


98, 427 
136, 423 
148, 373 
167, 795 
135, 335 
156, 007 
127, 006 
159, 836 
199, 831 
157, 186 
174, 295 
198, 711 
196, 359 
178, 049 
140, 842 
244,815 
269, 372 
268, 263 
817, 998 
281, 134 
341, 527 
399, 373 
317, 086 
968, 814 


443, 072 
419, 151 
484, 001 
533, 996 
750, 637 
823, 060 
981, 753 
1,129, 701 


GM MED A o ee ne Eee 


3 
22222832 


60. 8 
60. 8 
59.5 


Kanawha district.—The Kanawha district includes all the ovens 
along the banks of the Kanawha River from its formation by the 
junction of the New and Gauley rivers to the western limits of the 
coal fields. The production in this district decreased each year from 
1899 to 1902, but increased decidedly in 1903, almost reaching the 


record of 1899. 


New construction work was quite active in the 


district in 1903, as shown by the increase in the number of completed 
ovens and the comparatively large number building. 


a 


E IP 
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The statistics of the manufacture of coke in the Kanawha district 
from 1880 to 1903 are as follows: 


Statistica of the manufacture of coke in the Kanawha district, West Virginia, 1880-1903. 


Estab- | _ Oveni | Coke pro- (Total value vane al Yield of 
Y ear. lish- | Build- Coal used. duced: of cokeat| Ovens oal in 
ments. | Built. | | Ovens. per ton. coke. 
Short tons. | Short tons. Per cent. 

18890... oe See ia 4 18 0 6, 789 4, 300 £9, 890 $2. 30 63.3 
Ia lk wag 4 18 0 11,516 6, 900 16, 905 2.45 60 
NORD MU da 5 13$ 0 40, 782 26, 170 62, 808 2.40 61 
IO is 5 147 0 58, 735 37,970 88, 090 2.32 64.6 
2 A 6 177 15 60, 281 39, 000 76, 070 1.95 64.6 
IBRD. rra 7 181 63 65, 348 37,551 63, 082 1. 68 57 
TSG A e e ce$s 7 302 170 89, 410 54, 329 117,649 2.17 60. 7 
ISS lia 7 548 0 153, 784 96,721 201, 118 2.08 63 
jo: A 9 572 8 141, 641 84, 062 146, 837 1.75 59 
E oe ectewce ieee 6 474 0 109, 466 63, 678 117, 340 1. 84 58 
189057720553 Sete 6 474 0 182, 340 104, 076 196, 583 1.89 57 
FSO) A 6 474 0 241, 427 14,715 276, 420 2.05 56 
1892 — — 6 506 0 242,627 140, 641 284, 174 2.02 58 
1898 nee 6 506 0 215, 108 122, 241 237, 308 1.94 56.8 
1894. o ER 6| 506 OÍ 176,746; 104,160 | 181,586; 1.74 58. 9 
TBD AAA 6 506 0 267, 520 161, 729 270, 879 1. 64 61.6 
)s acc 7 576 10 259, 715 157,741 263, 210 1. 67 60.7 
Is te 7 576 20 199, 312 117,819 187, 359 1.59 59.1 
ISOS, ED $ 622 100 225, 240 135, 867 208, 919 1.538 60 
TS A 8 653 88 323, 506 190, 337 364, 148 1.91 98.8 
1900... 222052 ions 11 847 80 291,277 165, 339 412, 636 2. 495 56.7 
1901/5. zr sec 11 877 50 281, 787 161, 736 314, 473 1. 909 58.4 
1902 o wc UE li 872 60 232, 145 130, 612 354, 759 2.715 56.3 
IO cisma cias 13 967 321 296, 552 179, 988 567, 308 3.15 60.7 


Upper Monongahela district.—This district embraces coke ovens in 
the counties of Harrison, Marion, and Taylor, and derives its name 
from the fact that the region is drained by the headwaters of the 
Monongahela River. It includes the well-known mining regions in 
the vicinity of Clarksburg and Fairmont, which are among the most 
important in the State. The production for the district in 1903 
decreased 100,000 tons, or 20 per cent, as compared with 1902; but 
there was a considerable amount of new construction work carried on, 
which will probably be shown in an increased production for 1904. 
The number of establishments increased from 31 in 1902 to 37 in 1903, 
and the number of ovens built increased from 1,698 to 2,319. There 
were 337 new ovens under construction at the end of the year. There 
were 341 ovens included in the ovens built which produced no coke in 
1903. 
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The statistics of coke production in the Upper Monongahela district 
since 1880 are shown in the following table: 


Statistica of the manufacture of coke in the Upper Monongahela district, West Virginia, 


1880-1903. 
TO |. LOT EDA Cou Total value, Value of | Yield of 
Year. lish- Build- Coal used. dd of coke at UE coal in 
ments. | Built. ing. ovens. per ton. coke 
Short tons. | Short tons. Per cent, 

Ira 8 145 0 64, 937 36, 028 $68, 930 $1.91 55 
Io e 9 172 0 73, 863 43, 803 78,014 1.78 59 
a ose neh 11 222 0 92, 510 55, 855 105, 214 1. 88 60 
TRS ER 13 269 0 88, 253 51, 754 90, 848 1.7 59 
POS A 13 281 100 78, 468 49,139 74,894 1.52 63 
TR Lu od 12 278 0 105, 416 67,013 97, 505 1. 45 63.5 
IRSO. Joe tte owes ee 12 275 104 131, 896 2,165 113, 100 1. 38 62.3 
jt, A er | 15 616 0 211, 330 132,192 268, 990 2. 08 62.5 
TASS A der 17 567 110 213, 377 138, 097 175, 840 1.27 64.7 
E A 17 674 200 210, 083 128, 685 171,511 1.3 62.5 
1890 A ad ys ess 18 | 1,061 50 276, 367 167, 459 260, 574 1. 56 60 
A eden 15 | 1,081 56 517,615 291, 605 462, 677 1.58 56 
EA 19 1,129 45 441, 266 265, 363 390, 296 1.47 60. 1 
WROD cr cra 19 1, 158 42 379,506 , 225, 676 295, 123 3.31 59 
1591.5. hed ELEC 20 1,221 42 280, 748 158,623 179,525 1.18 56.5 
IUD I od cce oce 20! 1,200 37 392, 207 240, 657 265, 293 1.10 61.3 
PROG Sune ra dl | 22, 1,886 0 331, 526 206, 429 211,272 1.023 62.3 
recta la ive | 22 | 1,363 0 289, 678 175, 165 180, 802 1.03 60.5 
TRGB iia E Soe 23 |a 1,449 30 819, 590 183, 430 194, 277 1. 06 57 
| Pt! tae nas ee te eave usCR 19 |; a1, 458 b 60 607, 796 362,872 596, 305 1. 64 59.7 
1900 o 24 ¡1,0563 0 584, 265 355, 861 817, 340 2. 297 60. 9 
O HN 25 | c 1,685 0 497,215 317, 470 657, 232 2.07 63.8 
1909... 55 4233 wes ds 31 | ce 1,698 79 916, 322 547,497 | 1,617,389 2.95 59.7 
EA 37 | 2,319 337 724,915 437,522 | 1,315,336 3.01 60. 3 


a Includes 60 Semet-Solvay ovens at Wheeling. 
b All Semet-Solvay ovens at Wheeling. 
¢ Includes 120 Semet-Solvay ovens at Wheeling. 

Upper Potomac district.—The Upper Potomac district includes the 
ovens along the line of the West Virginia Central and Pittsburg Rail- 
road in the region drained by the upper waters of the Potomac River. 
The statistics for 1902 and 1903 include also the operations of some 
new ovens in the Tygarts Valley just across the Ohio-Potomac divide, 
but practically continuous with the Upper Potomac district. The 
production for the district in 1903 was slightly less than that of the 
preceding year, amounting to 406,706 short tons, against 412,077 short 
tons in 1902. The value, however, increased from $689, 718 to $976,985, 
a gain of $287,267, or 42 per cent. One hundred new ovens were 
added to the district in 1903, the number of establishments remaining 
the same as in 1902. 
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The statistics of the manufacture of coke in the Upper Potomac 
district (including that of Tygarts Valley in 1902 and 1903) from 1887 
to 1903 are shown in the following table: 


Statistics of the manufacture of coke in the Upper Potomac and Tygarts Valley district, of 
West Virginia, 1887-1908. 


Estadal. oe exe Total value] Value of! Yield of 
Year. lish- Buila- | Coal used. da of coke at pier coal in 
! ments. | Built. ing. ovens. per ton coke. 
Short tons. | Short tona. Per cent. 

IBN I v cheeses ces 1 20 50 3, 565 2,211 $4, 422 $2. 00 62 
joo MD 1 23 0 9,176 5,835 8, 752 1. 50 61 
isc ds 2 84 0 26,105 17, 945 28, 559 1. 58 69 
Mad 2 178 28 91, 983 61,971 118, 503 1.91 65 
e A ULP EVER 2 390 39 111,014 76,599 133, 549 1.75 69 
1800. ee tas werent 3 395 0 114,045 78,691 121, 208 1.54 69 
Is 3 394 0 123, 492 84, 607 116, 250 1.36 68.5 
TRO A ete ee | 2 394 0 66, 598 43, 516 43, 546 1.00 65. 4 
IRUDL dvd ees | 2 442 0 153, 187 110, 753 126, 595 1.14 60. 5 
IRUD Lis eed acere ues 2 482 0 270, 275 164, 093 242, 133 1.476 60. 7 
IBOTO Lue Ceci x E EE 2 592 0 312, 984 190, 401 278, 012 1.46 60. 8 
IBUS eho BR as 2 622 0 379,227 230, 150 329, 371 1. 43 60. 7 
TRO A TAS 3 | 673 90 506, 793 305, 845 532, 358 1.74 60. 3 
1900 ts bs 6. 827 0 472,168 286, 934 475,073 1. 655 60.8 
Odia 6 805 25 398, 705 241, 265 421, 665 1. 75 60.5 
TOU Loi Lo ee cobs lee 7 | 900 290 627, 003 412,077 689, 718 1.67 65.7 
T90 doce EUS tee othe, 7| 1,090 200 612, 336 406, 706 976, 985 2. 40 66. 4 


OTHER STATES. 


In the following table are presented the statistics of production in 
1900, 1901, 1902, and 1903 of those States in which there are but one 
or two establishments. These States are Illinois, Indiana, Maryland, 
Massachusetts, Michigan, New Jersey, New York, Wisconsin, and 
Wyoming. 

Of the several States included in this statement, five of them— 
Maryland, Michigan, New Jersey, New York, and Wisconsin—pro- 
duced coke made from coal mined in other States, while one—Mas- 
sachusetts—obtains its coa! supply partly from Nova Scotia and partly 
from West Virginia. All of the ovens in Maryland, Massachusetts, 
New Jersey, New York, and Michigan are by-product retort ovens. 
The statistics of production for Illinois, Wisconsin, and Wyoming for 
years previous to 1900 may be found by reference to preceding vol- 
umes of Mineral Resources. 
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Statistics of coke production in 1900, 1901, 1902, and 1903 in States having only one or 
two establishments. 


Estab- usd Cok Total value Mou of! yield of 
Year. lish- | puig. | Coal used. | "Quedd., | of coke at) “Sy Md coal in 
ments. | Built. ing. ovens, per ton. | coke. 
Short tona. | Short tons, Per cent. 
1900... etwas see's 10 a 832 b 594 708, 295 506, 730 | $1, 454, 029 $2.87 11.5 
A tems 11 c 862 d 609 793, 187 564, 191 | 1,607,476 2.849 71 
1902 neee tetas us 11 e 898 f 742 852, 977 998,869 | 2,063,894 3. 446 10.2 
1903. adi 17 ¡91,308 h760 | 1,306, 707 932,428 | 3, 228, 064 3.46 71.3 


a Includes 30 Semet-Solvay and 400 Otto-Hoffman ovens. 

6 Includes 30 Semet-Solvay and 564 Otto-Hoffman ovens. 

¢ Includes 60 Semet-Solvay and 400 Otto-Hoffman ovens, 

d Includes 30 Semet-Solvay, 561 Otto-Hoffman, and 15 Schniewind ovens. 
e Includes 90 Semet-Solvay, 400 Otto-Hoffman, and 15 Schniewind ovens, 
J Includes 70 Semet-Solvay and 564 Otto-Hoffman ovens. 

g Includes 100 Semet-Solvay, 700 Otto-Hofíman, and 15 Schniewind ovens, 
h Includes 2990 Semet-Solvay and 470 Otto-Hotfman ovens. 


GAS, COKE, TAR, AND AMMONIA.’ 


By Epwarb W. PARKER. 


INTRODUCTION. 


Ten years prior to the period covered by this report, orin 1893, the 
first plant of by-product coke ovens in the United States was com- 
pleted at Syracuse, N. Y. This plant, although largely of an experi- 


mental character and composed of only 12 Semet-Solvay ovens, was ' 


successful from the beginning, and laid the foundation for the develop- 
ment of what has since become an important branch of the coke-making 
industry of this country. The rapid growth of the manufacture of 
coke in by-product ovens is demonstrated by the fact that in 1903 there 
were 1,956 of this type of oven in operation, with 1,335 more in pro- 
cess of construction at the close of the year. The quantity of coke 
produced in by-product ovens during 1903 was 1,882,394 short tons, 
or 7.4 per cent of the total coke product of the United States. 

In the development of this industry the profitable disposition of by- 
products obtained is an essential factor. A study of the conditions 
upon which this depends has created a demand for information, not 


only as to the total quantity and value of coke produced, but also the. 


quantity and value of the gas, tar, and ammonia produced at gas houses 
and at by-product recovery coking plants. In order to meet this 
demand the United States Geological Survey, in making its annual 
canvass of the coal-mining and coke-making industries for the last two 
years, has extended its inquiries to cover all plants producing gas and 
coke from coal with the recovery of the tar and ammonia. The com- 
pleteness of the returns in both years has been particularly gratifying. 
A similar investigation was made for this office in 1898 by Dr. William 
B. Phillips, at which time reports were received from 433 companies 
manufacturing gas from coal. The statistics for 1902 include reports 
from 533 companies, including those operating retort-oven coking 
plants, while in 1903 reports were received from 528 companies, a 
decrease of 5 as compared with 1902. In 1902 the 533 companies from 

aThe writer desires to express his acknowledgment of the services rendered in the preparation of 
this report by Miss Belle Hill, of Pittsburg, Pa., who has compiled the accompanying tables from the 


reports received from the producers, 
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which reports were received used a total of 5,008,761 short tons of 
bituminous coal. This included coal carbonized in 1,663 by-product 
coke ovens. In 1903, including the operations of 1,956 by-product 
coke ovens, the total amount of coal carbonized was 5,843,538 short tons. 
In 1898, including the quantity of coal consumed in 520 by-product 
ovens, the total quantity of coal carbonized was 2,444,995 short tons. 
The production of gas by the 533 companies in 1902 was 30,764,625,332 
cubic feet. Of this quantity 29,079,073,555 cubic feet were sold, leav- 
ing 1,685,551,777 cubic feet lost or unaccounted for. In 1903 the 
528 companies produced 33,483,430,989 cubic feet of gas, of which 
2,433,969,478 cubic feet were lost or unaccounted for and 31,049,461,511 
cubic feet were sold. 

The total quantity of coke produced at gas works and retort coke 
ovens in 1902 was 3,373,294 short tons, of which 1,399,119 short tons 
were produced in by-product coke ovens, leaving 1,974,175 short tons 
as the output from gas works. In 1903 the total production of coke 
‘amounted to 3,941,282 short tons, of which 1,882,394 short tons were 
obtained from by-product coke ovens, and 2,058,888 short tons pro- 
duced at gas works. The production of tar in 1902 amounted to 
58,099,508 gallons, and in 1903 it was 62,964,393 gallons. The pro- 
duction of ammonia, reduced to its equivalent in sulphate, amounted, 
in 1903, to 79,747,217 pounds, as compared with 69,115,667 pounds of 
ammonia, reduced to its equivalent in sulphate, in 1902. 


PRODUCTION OF GAS. 


The following tables show the quantity and value of gas made from 
coal by 533 companies in 1902 and 528 companies in 1903, distributed 
over 44 States and Territories. It will be observed that prices for 
artificial gas are low in those States where natural gas is used largely 
and which are in addition well supplied with coal, as in Illinois, 
Indiana, Kentucky, Ohio, Pennsylvania, and West Virginia, and also 
in Massachusetts, where a large portion of the coal gas made is a 
by-product from coke making in retort ovens. 
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GAS, COKE, TAR, AND AMMONIA. 615 


. Of the total quantity of gas produced in the United States in 1902, 
1,685,551,777 cubic feet, or 5.48 per cent, were lost by leakage or acci- 
dent. The marketed product was 29,079,073,555 cubic feet, of which 
23,401,818,526 cubic feet, or 80.45 per cent, were sold for illuminating 
purposes, and 5,677,755,029 cubic feet, or 19.55 per cent, were sold for 
fuel. The total value of all gas sold was $29,342,881, an average of 
$1.009 per 1,000 cubic feet. In 1903 the amount of gas lost by leakage 
or accident amounted to 2,433,969,478 cubic feet. The total quantity 
sold was 31,049,461,511 cubic feet, of which 22,953,792,437 cubic feet, 
or 73.9 per cent, were sold for illuminating purposes, and 8,095,669,074 
cubic feet, or 26.1 per cent, were sold for fuel purposes. The average 
price per 1,000 cubic feet for all gas sold in 1903 was 97 cents. While 
there are some exceptions to the general rule, the gas sold for illumi- 
nating purposes brings as a usual thing a higher price than that sold 
for fuel purposes. 

The following tables show the total quantity of gas produced in each 
State, less the amount wasted or lost, and the amount and percentage 
of illuminating and fuel gas sold in 1902 and 1903. It will be observed 
that the percentage of illuminating gas decreased from 80.45 in 1902 
to 75 per cent in 1903, while the percentage of fuel gas increased from 
19.55 to 25 per cent. 
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Quantity of illuminating and fuel gas sold in 1902, by States. 


State. 


GCOTR UL Sacs oes ces cnet aca we 
o Oe alee ee: 
Indiana LL vene toC 


Kentueky cosido ias 
Louisiana and Mississippi ........ 
A Do Ee P E e 


DIE cei ic Bee RO Di Pag nda depu c 


MiCGhiganl iilo la leedewaku xA ke ha 
Minnesota and Nebraska......... 
Missouri ii 


Montana, New Mexico, and 
A mere ws 


New Hampshire and Vermont ...! 


New Jersey 55426550 nia esu pu ku 


New York .................... ees | 


MINE AA m 


Pennsylvania .................... 
Rhode Island..............L.LLL.. 


NATRII dates 
Washington ..................esu. 
West Virginia ................eee. 
Wisconsin ........ 0... ee eee eee eee 


| 
Total sales. | 
| 


Cubic feet. 


197, 824, 900 

74, 009, 000 
2577, 889, 020 
393, 064, 052 
695, 655, 300 
135, 402, 600 
352, 386, 460 


1, 326, 793, 560 


761, 832, 320 
339, 435, 134 
204, 470, 230 
072, 841, 241 

50, 025, 490 
178, 921, 850 


447, 274, 990 


4, 107, 824, 432 
1, 282, 048, 200 


607, 301, 433 


1,570, 671, 600 


51, 544, 983 
166, 292, 600 


1,008, 459, 025 
4, 972, 235, 850 


33, 469, 500 
131, 690, 300 


61, 922, 000 


3, 963, 503, 878 


74,271, 600 


2, 195, 115, 696 


472, 649, 000 
630, 157, 200 
127, 489, 900 
322, 578, 286 
213, 995, 450 
145, 538, 950 


1,046, 227, 635 


BS 


Illuminating. 

Quantity. l'er- 

centage. 
Cubic feet. 

114, 774, 600 58.02 
47, 510, 900 64.19 
191, 757, 704 74.35 
191,826, 185 48. 82 
513, 439, 040 73.81 
89, 549, 125 64.70 
213, 621,415 60. 62 
811, 890, 246 61.18 
472, 638, 499 62.04 
199, 169, 992 58. 68 
107,851, 995 52.74 
399, 342, 665 67.96 
31, 738, 196 63. 44 
122,111,895 | — 68.25 
437, 685, 490 97. 85 
3, 550, 912, 770 94. 47 
673, 0&0, 905 52. 50 
497, 434, 600 81. 91 
989, 609, 300 63. 00 
34, 256, 200 t6. 45 
163, 642, 600 ys. 40 
922, 116, 025 91. 44 
4, 002, 635, 000 92. 56 
25, 736, 700 76. 59 
103, 755, 600 78.78 
32, 431, 160 52.37 
3, 469, 403, 995 87.53 
71, 272, 034 95. 95 
2, 063, 627, 623 93. 87 
320, 649, 000 67.84 

432, 383, 540 81.5 
79,547, 831 62. 39 
291, 187, 286 90. 27 
165, 791, 385 77.48 
143, 126, 950 98. 55 
493, 479,715 45. 60 


| 


Fuel. 


Quantity. 


Cubic feet. 
83, 050, 300 
26, 498, 100 
66, 131,316 

201, 237, 867 
182, 216, 260 
48, 853, 375 
138, 765, 035 
614, 903, 314 
259, 193, 821 
140, 265, 142 
96, 618, 235 
173, 498, 576 
18, 287, 294 
96, 809, 955 


9, 589, 500 
226, 911, 662 
608, 967, 235 
109, 866, 833 
581, 062, 300 


17, 288, 783 
2, 650, 000 
86, 313, 000 
369, 600, 850 
7, 732, 800 
27, 934, 700 


29, 490, 840 
494, 099, 853 
2, 999, 566 
134, 788, 073 
152, 000, 000 
97, 773, 360 
47, 942, 069 
31, 391, 000 
48, 164, 065 
2,112,000 
652, 747, 920 


Per- 


centage. 
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Quantity of illuminating and fuel gas sold in 1903, by States. 


Fuel. 


Quantity. 


39, 077, 600 
15, 472, 286 
256, 806, 000 
150, 381, 950 
43, 904, 660 
179, 079, 300 
622, 825, 727 
266, 300, 400 
170, 213, 300 
115, 259, 150 
194, 608, 000 
9,775, 000 
39, 262, 233 


12, 078, 816 
621, 427, 765 
900, 796, 370 
198, 256, 800 
656, 459, 390 


25, 474, 390 
15, 671, 100 
47, 048, 700 
230, 768, 864 
663, 992, 445 
12, 732, 990 
29, 368, 800 


24, 343, 000 


1, 194, 632, 994 


24, 404, 200 
138, 527, 177 
180, 058, 000 
191, 274, 426 

56, 095, 100 

61, 438, 826 
116, 553, 775 

10, 188, 700 
610, 828, 840 
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Percent- 


age. 


——— [————M— 1————————— pF———Ó—— 


Ilunünating. 
MASON Quantity. Ex 
Cubic feet. Cubic feet. 

Alabama coon Yd ELDER ees ove 192, 796, 000 122, 409, 000 64 
AP RANSSS id oa | 94, 349, 800 55, 272, 200 59 
California es | 41, 897, 000 26, 424, 714 64 
Colorado iaa nds 461, 564, 100 204, 758, 100 45 
Connectioit. sra i 52,574, 910 392, 192, 960 73 
Dela Wi. 22 dt l 111, 368, 500 70, 463, 840 39 
GOO. rea ie ERIS ERES 35«, 740, 650 209, 661, 350 54 
Min a ss 1,488, 745, 325 865, 919, 598 58 
TOA oii coeua end ws 783, 838, 930 517, 538, 530 66 
IOWA 22 ada 369, 148, 140 198, 934, $10 54 
Ransis a pede cee 225, 020, 500 109, 761, 350 48 
Kentucky ninia 598, 083, 674 403, 475, 674 67 
Louisiana and Mississippi ........ 28, 500, 000 18, 725, 000 66 
MIME D 161, 156, 573 121, 894, 340 76 
Maryland and District of Colum- 

Dike donna 483, 912, 539 471, 838, 723 98 
Massachusetts .................... 4, 625, 694,735 | 4,104, 266, 970 89 
MIChIgAl uere E oce 2,050, 748, 600 | 1,149, 952, 230 56 
Minüesold ce creo 4 A (Ue Eus 560, 144, 000 361, 887, 200 65 
MISSOUTIL i ore e EET iian. 1, 554,113, 184 897, 653, 794 58 
Montana, New Mexico, und Ne- 

VIT croci sex Axes ieu ue res 56, 705, 400 81, 231, 010 55 
AO AAA esci 44, 696, 800 29, 125, 700 65 
New Hampshire and Vermont... 200, 777, 500 153, 728, 800 7i 
New Jersey di sper RE EC. 1,076, 387, 369 845, 618, 505 79 
New XYOFRk o. due e AE URS. 5, 152, 439,059 | 4,488, 146,614 87 
North Carolina ................... 51,672, 800 38, 939, 810 76 
South Carolina ................... 95, 876, 900 66, 508, 100 69 
North Dakota, Utah, and Wyo- 

MINE edu esc cent 51, 498, 000 27, 155, 000 53 
AAA A ees 4, 204, 558, 946 | 8,009, 925, 952 72 
OTERON ¿isa ionieni pora 50, 072, 400 25, 668, 200 54 
Pennsylvania .................... 2, 185, 690, 479 | 2,047, 163, 302 91 
Rhode Island..................... 537, 234, 200 357, 176, 200 67 
Tennessee ............ lecce rre | 627, 263, 212 335, 988, 786 64 
A sea ved ar aa eis 131, 610, 100 76, 515, 000 58 
Vitinia cine os ca EE eR eS 339, 296, 086 277,857, 260 82 
Washington ...................... 277, 979, 700 161, 425, 925 58 
West Virginia .................... 143, 968, 000 133, 779, 300 93 
Wisconsin ..............00.200000 "1,156, 337,400 | — 545,508, 560 48 

Tolali en icq | 31, 049, 461,511 | 22, 953, 792, 437 75 


i 


In the following tables the States are arranged according to rank in 
the quantity of gas produced from coal in 1902 and 1908. New York 
stands first, with a production of 5,516,347,012 cubic feet in 1903; 
Massachusetts second, with 4,847,936,380 cubic feet; Ohio third, with 
4,599,937,460 cubic feet; Pennsylvania, doubtless because of the large 
amount of natural gas produced in that State, ranks fourth in the 
production of artificial gas, with 2,332,091,700 cubic feet, or but 
little more than half of that of Ohio, and only slightly greater than 
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Michigan, which stands fifth, with 2,125,030,500 cubic feet. Missouri 
and Illinois, which in 1902 outranked Michigan, took sixth and seventh 
places, respectively, in 1903, the former producing 1,808,736,720 cubic 


feet and the latter 1,625,661,468 cubic feet. 


The only other States 


which produced as much as 1,000,000,000 cubic feet a year were Wis- 


consin and New Jersey. 


Rank of States in gas production and the quantity sold and unaccounted for in 1902, by 


State. 


Canon o.n.e. econ. on ones»! 


S ONGO MA C pm m 
Iz] 
la} 
= 


e 
2 
& 
3 


060.000 P0P0.0.0 000... e. e. nc. .n e. 


Connecticut..................... 
Kent Vi suis 
Minnesota and Nebraska ....... 


ceo co oo ncoennr...co.no.n. no 


EEE 
E >? 
48 
> 
Eg 
& a 
> 
B 
2 
Ie] 
: 
Ss 


umbia sidra ra] WARS 


[e 
o 
x 
m wo 
R, 
o 
2 
p 
Z 
e 


ea. ..o.on.n.o..e...nc.n. oso. 


TOWA A odin send 


New Hampshire and Vermont.. 
South Carolina.................. 
West Virginia................... 


Montana, New Mexico, and Ne- 
vada A EDAX 


Louisiana and Mississippl....... 
North Carolina.................. 


SBR Y BBRESSRBNSERERRESSEN 


States. 


Total produc- 
tion. 


4, 284, 388, 007 
4, 278, 015, 260 
2, 296, 310, 816 


1, 109, 000, 000 
1, 042, 672, 627 
775, 515, 720 
699, 338, 400 
660, 124, 980 
644, 866, 000 
587, 807, 800 


502, 483, 200 
496, 295, 000 
431, 235, 200 
878, 511, 850 
361, 328, 023 
860, 076, 200 
270, 421, 820 
237, 231, 800 
233, 982, 873 
220, 362, 030 
194, 271, 530 
177, 475, 700 
147, 705, 000 
145, 538, 950 
142, 415, 600 
138, 402, 500 

76, 820, 600 

74, 606, 400 


63, 412, 900 


58, 140, 500 
50, 025, 490 
40, 220, 900 


30, 764, 625, 332 


Gas sold, 


Quantity. 


Cubic fect. 
4, 972, 235, 850 
4,107, 824, 432 
8, 963, 503, 878 
2, 198, 415, 696 
1, 570, 671, 600 
1, 326, 793, 560 
1, 282, 048, 200 
1, 046, 227, 635 
1, 008, 459, 025 


761, 832, 820 
695, 655, 300 
572, 841,241 
607, 301, 433 
580, 167, 200 


447, 274, 990 
472, 649, 000 
393, 064, 052 
352, 386, 450 
322, 578, 286 
339, 435, 134 
257, 889, 020 
197, 824, 900 
213, 955, 450 
204, 470, 230 
178, 921, 850 
166, 292, 600 
131, 690, 300 
145, 538, 950 
127, 489, 900 
138, 402, 500 

74,009, COO 

74,271,600 


61, 922, 000 


51, 544, 963 
50, 025, 490 
33, 469, 500 


29, 079, 073, 555 


= 


|Gas unaccounted for. 


Quantity. 


Cubic feet. 


213, 303, 406 
176, 563, 575 
314,511, 372 
97, 896, 120 
164, 663, 940 
70, 769, 910 
40, 136, 200 
62, 772, 365 
34, 213, 602 
13, 683, 400 
3, 683, 100 
87, 283, 739 
37, 564, 567 
7, 650, 100 


55, 208, 210 
23, 646, 000 
38, 171, 148 
21, 125, 400 
38, 749, 787 
20, 641, 066 
12, 532, 800 
39, 406, 400 
20, 027, 423 
15, 891, 800 
15, 849, 680 
11, 183, 100 
16, 014, 700 


2, 811, 600 
334, 800 


1, 490, 900 


6, 596, 517 


6, 751, 400 


Per 
cent. 


.oeoocoennocrocsrna [o .o..n..no 


eo o.oneoano cnc op eo t- 


ecc2.099200€772|9 00999 


^4 


94. 52 


1, 685,551, 777 
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Rank of States in gas production and the quantity sold and unaccounted for in 1908, by 


Gas sold. 


Quantity. 


Cubic feet. 
5, 152, 439, 059 
4,625, 694, 735 
4, 204, 558, 916 
2, 185, 690, 479 
2, 050, 748, 600 
1,554,113, 184 
1, 488, 745, 325 
1, 156, 337, 400 
1, 076, 387, 369 


States. 

State, Total produc 
Cubic feet. 
New YOrk 25 eec ec es 5,516,347,012 
Massachusetts .................. 4, 847. 936, 380 
AAA pig e E CENE UA ESSE 4, 599, 937, 460 
Pennsylvania................... 2, 332, 091, 700 
Allechiguii nicas ds 2, 125, 030, 500 
RIETS DITO g abs 1,808, 736, 770 
IIHBDOIS Dusan cie 1, 625, 661, 468 
Wisconsin... ore rer 1, 253, 804, 700 
New Jersey ................. eens 1,115, 839, 705 
Mdiana MA $38, 885, 270 
KentuekY. socios 661, 578, 820 
Tennessee.............. ecce eee 627,992, 512 
Minnesota Li. ea ke ey td len 622, $66, 085 
Connecticut. ... seses socusrrocss 575, 000, 600 
Rhode Island ................... 572, 312, 000 
Colorado. iacissa s epe RS 501, 889, 600 
Maryland and District of Co- 

A o eure e cS 491, 166, 360 
ilg —————————— 415, 761, 100 
o AA sy iienaa 399, 926, 480 
ICON Aaa 389, 856, 600 
Washington..................... 297,275, 627 
KANHA. opel A 241, 165, 280 
AlBDHB. risas 225, 590, 900 
New Hampshire and Vermont.. 214, 237, 200 
West Virginia........ as 177, 444, 000 
A A 176, 318, 610 
TOCAN ia a 139, 400, 000 
Delaware iuris cosas cae, 124, 368, 5 
South Carolina.................. 115, 420, 000 
ATEONSAS < | dct fee vee se cee’ 97, 368, 900 
Montana, New Mexico, and 

NOUcHUIB casas 62, 723, 400 
North Dakota, Utah, and Wyo- 

WING coves oie Ge beds ee Reque ce 62, 053, 200 
North Carolina ................. 56, 702, 000 
A ese ue D 51, 226, 800 
Nebraska sic ie. ita 50, 118, 500 
ao AAA 41, 897, 000 
Louisiana and Mississippi....... 2%, 500, 000 


783, 838, 930 
598, 083, 674 
527,263, 212 
560, 144, 000 
542, 574, 910 
537, 234, 200 
461, 564, 100 


483, 912, 539 
369, 148, 140 
388, 740, 650 
277, 979, 700 
225, 020, 500 
192, 796, 000 
200, 777, 500 
143, 968, 000 
161, 156, 573 
131, 610, 100 
114, 368, 500 

95, 876, 900 

94, 349, 800 


56, 705, 400 


51, 498, 000 
51, 672, 800 
50, 072, 400 
44, 696, 800 
41, 897, 000 
28, 500, 000 


Gas unaccounted for. 
fet | quantity. | Lor 
Cubic feet. 
93 363, 907, 953 7 
95 | 222,241, 615 5 
91 | 395,378, 514 9 
93 | 146,401,221 7 
92 74, 281, 900 8 
86] 254, 623, 536 14 
91 136, 916, 143 9 
2 97, 467, 300 8 
96 39, 452, 336 4 
93 55, 046, 340 7 
90 63, 495, 146 10 
84 100, 729, 300 16 
90 62, 722, 085 10 
91 32, 425, 690 6 
94 85, 077, 800 6 
92 40, 325, 500 8 
98 7,253, 821 2 
88 46, 612, 960 12 
85 60, 630, 394 15 
99 1, 115, 950 1 
93 19, 295, 927 7 
93 16, 144, 780 7 
85 32, 794, 900 15 
93 13, 459, 700 7 
81 33, 476, 000 19 
92 14, 162, 037 8 
94 7,789, 900 6 
92 10, 000, 000 8 
83 19, M3, 100 17 
97 8, 019, 100 8 
90 6, 018, 000 10 
83 10, 555, 200 17 
91 b, 029, 200 9 
97 1, 154, 400 3 
89 5, 421, 700 1 
A oy nne eu 
LOO sick vest vele cette 


——À rs | ei | ce a ME € EE REM pi 


92 | 2, 433, 969, 478 


33, 443, 430, 989 | 31,049, 461, 511 
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PRODUCTION OF COKE. 


The total quantity of coke produced at gas works and in retort 
ovens in 1903 was 3,941,282 short tons, of which 1,882,394 short tons 
were the output of retort ovens and 2,058,888 short tons were the 
product of gas houses and generally classed as gas-house coke. In 
1902 the total production of coke in gas works and retort ovens 
amounted to 3,373,294 short tons, of which 1,974,175 short tons were 
made in gas works as a by-product, and 1,399,119 short tons were the 
primary product of retort coke ovens. 

The total quantity of coal carbonized at the gas houses and by- 
product coke works of the United States in 1902 was 5,008,761 short 
tons, of which 1,935,348 short tons, or 38.6 per cent, were coked in 
by-product coke ovens, and 3,073,413 short tons, or 61.4 per cent, 
were used in gas works. In 1903 the total quantity of coal carbonized 
was 5,843,538 short tons, of which 2,605,453 short tons, or 44.6 per 
cent, were used in by-product ovens, and 3,238,085 short tons, or 55.4 
per cent, consumed in gas works. 

Many gas companies are engaged gelso in the electric-light business, 
and coke produced at the gas works, as well as a considerable amount 
of tar, is used for firing in the electric-light plants. Other coal-gas 
producers are also producers of water gas, and the coke from the coal 
benches is used for firing the water-gas plant. Some coke is also used 
in the carbonization of coal at some of the gas works, It will be noted, 
therefore, that not all of the coke produced at gas works in the United 
States is sold, a considerable quantity of it being consumed at the 
works where it is produced. The total production is given as nearly 
as possible in these reports, the quantity consumed being arrived at as 
accurately 1s possible, and the value placed upon it is the same as that 
received for the coke sold. 
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The following tables give the production of coke at gas works and 
in by-product ovens in 1902 and 1903, by States, arranged according 
to their rank in producing importance: 


Rank of States in production of coke in gas works and by-product ovens in 1902. 


Yield per ; 
Rank. State. Quantity. | ton NE a ao 
coal. : . 


( A  0OoÓ0c__— A M ——— M —— n ———— | ————— | ——— |—M— 


Short tona. | Per cent. 


1| Massachusetts ...............-.ceee eser err 575, 901 69.5 $3. 49 $2, 009, 859 
2 | Pennsylvania ass esa | 502, 743 68.4 2. 939 1,477,774 
Sd NOW YOTE AA See un RR RR RARE 406, 629 67.5 8. 04 1, 224, 810 
A pe b atas euo etu eu is 339, 815 66. 09 2. 59 879, 677 
5A ALARMA 309, 726 69.8 3.24 1, 004, 140 
AA AA woes oe tnt eles. | 174,093 74.4 2. 86 498, 208 
TIME ara ion | 148,488 67.4 4.18 620, 609 
AR A o oso A pex oa rated | 121, 630 61.8 3.24 391, 440 
EM mr m | 94, 831 62.1 4. 02 381, 071 
10 | WISCODNIIE cur eee cRO cM EEIRT UU Ee ed ea S ETE 80, 120 69.0 3. 898 313, 504 
11 | New Jersey... e eee A ui ea ES 75, 418 61.8 4. 09 308, 801 
LA Mee eee me e bin Ein 60, 722 66.2 3. 68 223, 778 
13 [-COonneeticlb 1. eve cue oc eles RES Vieh a ac adiac Roca 50, 360 62.9 4. 54 224, 614 
141 KentüekY a 46, 567 67.7 2.64 122,818 
15 | Minnesota and NebraskA.....ooooooomooorommomoo 41, 153 65.5 4. 38 181, 568 
16 | Maryland and District of Columbia .............. 37,279 71.3 3. 00 111,867 

17I Viinin deser x ed edd Bee S Re US 36, 718 541.8 2.76 101,5 
18 | Tennit ai | 36, 189 63.1 3.61 130.762 
19 | Rhode Isla. as ir od 30,587 60.7 4.19 128, 285 
20 COlORIdO dadas 30, 053 69.9 3, 22 96, 949 
211 MOOT A CIA DEI 25,691 60. 6 3.15 80, 997 
TO eie sonas NA | 25, 158 64.7 5.00 125,770 
239; Washington a ed 17, 958 66.3 4.03 72,326 
24 | CRlifomia A ARA ax | 17, 182 60.4 8.33 143, 130 
Di | S URN ERI RD RR T 16, 000 59.0 3. 24 51, 893 
26 | New Hampshire and Vermont ................... 9,796 04.5 4.95 48, 523 
27 | MAME urere nice eru cS 9, 272 57.4 5. 05 46, 827 
28 | South Carolina ............... ccena 9, 193 62.8 4. 80 44, 129 
o e 9,162 60.0 5. 30 48, 581 
30 | Dela WAT ses entana LOI Xe uA Nds 9, 046 66.9 3. 06 27,690 
JI 1 COTODOI usse y oiu AA 5, 974 65.1 1.22 25, 197 
32 «ATRAS an 5,552 61. 48 3.877 21,526 
33 | Louisiana and Mississippi .......oooooooo.oooooo.o... 4,125 59. 9 3. 12 12, 585 
34 | North Dakota, Utah, and Wyoming.............. 8, 680 57.0 5.87 21,600 
35 | Montana, New Mexico, and Nevada ............. 3, 430 51.5 5.61 19, 230 
36 | North CBrolitiB. oco o uen e n as 2, 390 48. 4 4.87 11,638 
TOO 26. eines UR LEID es ee 3,373, 291 67.3 8.336 | 11,251,164 


| 
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Rank of States in production of coke in gas works and by-product ovens in 1908. 


ber of Yield 
Rank State estab- Quantity. Tor s coal in 
ments 
Short tons. Per cent. 

1 | Massachusetts ................ sre eee eee 45 599, 320 | $2,123, 771 $3.54 69.5 
2 | Pennsylvania ...................- eere 81 573,865 | 1,712,994 2.98 70.1 
3 New YORK risa DEREN nda 56 422,342 | 1,587,314 3.76 66. 2 
4 | Alabama ica 11 402,867 | 1,218,166 3. 02 69.9 
Dl OO tar eee ey. 48 359,108 | 1,076, 487 2. 997 65.7 
GEMA es 37 238,172 | 1,043,388 4.38 67.9 
7 | Maryland and District of Columbia...... 9 216, 833 694, 873 3.20 72.4 
8 | New Jersey iii ces Wr Ve 15 163, 623 467, 380 3. 04 68.1 
9 | West Virginia asia, I rr mes 6 152, 497 443, 998 2.91 73.0 
10-1 MISSOUTL 0 roses evas dte EC E AS ES 21 125, 338 431, 579 8. 44 62.9 
TE TIM O18: ss 45 111,881 469, 927 4.20 62.1 
12 | Wisconsini ic cies EIL IR RARI lasek. 16 RO, RAG 341, 498 3. 80 69. 2 
ISSUE HH 80 56, 933 223, 720 3. 93 59.4 
14 | Kentucky ouis docs va uie AE 11 51,174 156, 924 3.07 67.1 
I0 | Tennessee car oa 8 43, 067, 148, 823 2.46 60. 6 
16 | MInNesOUl E 5 42, 020 208, 424 4.84 65.3 
17 | Connecticut. om ii 9 35, 855 165, 231 4. 608 58.8 
I8:| MITEIEHR is tad 14 33, 766 111, 467 3. 30 60.6 
19 | Colorado 65003 ii 5 32, 336 116, 697 3.61 7.2 
20 | Rhode Island ............................ 8 31, 757 151, 435 4.76 58.3 
JE NOW occus li Ree ERE dig a RU REED 16 28, 186 154, 181 5.47 61.5 
E A ene ere ee 9 25, R78 74,973 | 2,897 55.9 
23 | Washington o Gebet 7 19, 432 65, 035 3. 347 61.8 
21 | (RANSHS AA teed a es asd 11 17, 524 67, 522 3. 85 62.6 
25 | New Hampshire and Vermont ........... 7 12, 774 64, 790 5.07 57.4 
26 | MBING@ e oor cus II exeo dam c 7 10, 16« 47, 661 4. 687 56.7 
27 | UIS CT ERI TRES 8 8, 755 50, 112 ^. 72 55.9 
28 | South Carolina ........................... 3 8,711 46, 247 5.31 70.7 
29 | Del WBro. eese oce tees ole dd odin ook 8 8,710 28, 443 3. 26 63.4 
30 | ArKAISRHLI..uL e cedo eS RAD COOLE VE QU 5 6, 326 22,277 8.52 59.9 
81 | Montana, New Mexico, and Nevada ..... 5 4, 586 25, 639 5.59 65. 5 
A dl edad eérs OL onte. 4 3, 804 18, R96 4. 85 2.6 
83 | North Carolina.................. eee 6 3, 329 16, 849 5. 06 52.6 
is O Cc —-———— — À— 3 3, 307 17. 550 5.30 59. 3 
35 | North Dakota, Utah, and Wyoming...... 3 3, 035 17, 720 5. S3 45.6 
86 | Louisiana and Mississippi................ 3 2, 208 8, 453 3. 83 61.6 
37 Calo is | 3 1, 818 18,701 | 10.29 64.7 
A maxcorss 528 | 3,941, 282 | 13, 634, 095 3. 46 | 67.4 


PRODUCTION OF COAL TAR. 


The total quantity of coal tar produced in 1903 was 62,964,393 gal- 
lons, valued at $2,199,969, or 3.49 cents per gallon, against 53,099,508 
gallons in 1902, valued at $1,871,243, an average of 3.524 cents per 
gallon. In 1903 the yield of tar per ton of coal was 10.77 gallons, and 
in 1902 it was 10.6. The price in 1903 ranged from 1.62 cents per 
gallon in Maryland and the District of Columbia, with an average of 
10.46 cents in Montana, New Mexico, and Nevada. In 1902 the lowest 
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price reported was from Alabama, 2.7 cents per gallon, and the highest 
price reported was from Oregon, at 10 cents per gallon. The largest 
production of tar in both 1902 and 1903 was in Massachusetts, with 
New York second, Ohio third, Pennsylvania fourth, and Alabama fifth, 
in both years. 

The following tables give the production of coal tar in 1902 and 1903 
by States arranged according to their producing importance: 


Rank of States in coal-tar production in 1902. 


Yield per, Value 
Rank. State. Quantity. | ton of per Total 
gallon 


ii eS mee |= ee | ——————— | ———————— 


1 | Massachusetts ...... 0... cee ccc cece een 7, 985, 640 9. 64 8. 00 $239, 954 
Dil New YOUR cesar da ES EXE ES 7,076, 743 11.76 2.89 204, 312 
8-l'OBlo A ere repre use E REESE Seed 6, 422, 820 12. 49 8.90 251, 016 
4 | Pennsylvania .............................--. eee 6, 268, 805 8. 58 8.04 190, 527 
b | Alabama voices dotes xlrru rcr ds 8, 816, 275 8.6 2.70 108, 114 
6 | Missouri a oe ES Me peo er Rte as 2, 459, 658 18.1 4.36 107, 314 
7 | West Virginia ..... pactó eri pp REOR SEU) 2, 860, 962 10 8. 80 77, 985 
8 MICH Wan oie terea o tE duca 2, 321, 867 10.5 8. 24 75, 290 
9 | WISCONSIN ou iiss cade ocho E E EROR EE RR RE E EE a1, 928, 083 16. 56 8. 47 66, 896 
A ca tero E opa Re EUR ea od nete tase 1,852, 781 12.1 4.50 84, 003 
11 | New Jersey ..ooocoooocccconconcconcccnonccncnranns 1,351,126 11.6 8.87 45, 514 
12 | India da vernos 982, 046 10.7 8. 77 37,040 
13 [Kentucky sia olas 826, 046 12 4. 01 83, 161 
14 [Connection 762, 578 9.5 4.70 86, 239 
15 | Tennessee ..........osossoesosscsossossesosssseeso> 717,174 12.5 8.875 27,791 
16 , Minnesota and Nebraska......................... 709, 231 11.2 8. 68 26, 088 
17 | Colorado Lan 576, 192 13. 4 5. 00 28, 900 
18 | Maryland and District of Columbia.............. 569, 483 10.9 8.18 18,141 
19 | Rhode Island 2c ceive ccc eviews er rre rn 550, 800 10.9 8. 60 19, 970 
AAA A aa 461, 318 6.88 4. 40 20, 498 
OI TOWER in eM ER S MM LEER UC seat 445, 522 11. 46 4.56 20, 327 
02: | Georgike recie a ido YER Rode S 378, 127 8.9 8. 90 14, 738 
VASE KANSAS m" ————ÓÀ 801, 761 11.1 4. 60 18, 9^8 
24 | California EE ican ee aes 261, 766 9.2 6. 00 15, 803 
25 | Washington: sucia 255, 963 9.4 7.70 19, 676 
206 | Dela Wate <A 221, 917 16. 4 5. 50 12,179 
LA A dee PEE 218, 943 14, 35 9.50 20, 842 
28 | New Hampshire and Vermont.................... 217, 995 12,12 5. 40 11, 829 
29 | Males seirian e 209, 630 12.9 4. 66 9,781 
80 | South Carolina ........................... eese ee 189, 659 9.5 8. 60 5, 027 
31 | (ATKONGNSceccatocedeccuriei estat nbaten< URS RR EARN 115, 505 12. 79 6. 40 7, 400 
32 OPTERON. cd 99, 312 10. 83 10. 00 9, 931 
33 | North Dakota, Utah, and Wyoming.............. 68, 950 10. 68 6.70 4,623 
84 | Louisiana and Mississippi........................ 66, 500 9. 66 5.10 8, 420 
35 | Montana, New Mexico, and Nevada.............. 57, 790 9.1 9. 80 5, 689 
86 | North Carolina .........................- ee eee eee 41, 200 8. 34 5. 50 2,272 
TOA caes 53, 099, 508 10.6 8.524 1,871, 243 


aIncludes some tar made in water-gas manufacture. 
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Rank of States in coal-tar production in 1908. 


Yield per 
ton of 
coal. 


—————— nn A |. a mem 


«€ oo -10 7 4 C t n 


NS o — 
oO Og» d No O 


SSRLBKREBBRNSERERRBRRSSEN 


Massachusetts. ...... 0... ccc cece cee ee eee 
Now YOINK..... Sepe ook ORIS ENE T woke 


Penas vivan... ranas 


Alabama 


Michigan 


p.POCSLALOO rr «e... . no... nn... cn. 0.000... 


Conor corso. ...0X .LKAÍEOCC€2.2.00<0n. Lo... nc. n.oo 


eo. ..5....-: 060004000 ooo ooo 


NOW Jersey ici taa 
West VitginiB..... oer RR dues 


Illinois.. 


COLA o nooo... p$X 005. .£.00 00000. .00..%<00.0.0..02. 


.re e. eo. cOn nn neon..n.o. ne. neo... rn... .£.00989:.0000:0:.-:. 


Kentucky A A Sous eevee 
TeOMMESBCE. 2... ccc ec eee cee eee 


600060000000. ..n.oe. eo. con... nno. n.e.n <<... ..- 


+6OoO .. o. nnncoen.LnKCTa. ceo nce.n.ano.on...n nono. » 


e€"*"090000€»7062002*4*€99799992*99*»*2*»-2v 


*-*-o96e0090494^009000929992*9c99992a-*c9-- 


6000600 950009490995 000€-«292a920a4n99«-* 


e"-""0o099*9042*9»^5604000090€664699^29€9^*2-« 


PO... n..n.o. co o.eo rn nono nn. e... .60. 6.0. .... 


North Dakota, Utah, and Wyoming....... 


Nebraska 


Louisiana and Mississippi................. 
COMO Ol iran 


Num- 
ber of 
estab- | Quantity. 
lish- 
Gallons. 
45 | 8,798, 963 
56 | 7,109, 647 
48 | 6,790, 239 
81 | 6,596, 973 
11 | 4,960,713 
9 | 4,633,251 
87 | 3,601,866 
21 | 2,606, 062 
16 | a2, 389, 863 
15 | 2,151, 405 
6 | 2,083, 681 
45 | 2,060, 620 
80 | 1,094, 445 
11 892, 280 
8 851, 812 
3 746, 178 
5 739, 538 
9 626, 399 
5 612, 184 
14 606, 994 
16 516, 187 
9 427, 631 
7 347, 342 
11 812, 024 
7 257, 196 
7 239, 287 
8 154, 629 
3 147, 812 
3 132, 821 
5 117, 476 
3 77,000 
3 62, 974 
6 58, 172 
4 55, 877 
5 42, 212 
8 34, 000 
8 28, 400 
528 | 62, 964, 393 


Tota] Value 
value ga jon: 
Cents. 
$299, 709 3.4 
216, 736 3. 06 
249, 233 3. 66 
228, 268 3. 46 
123, 381 2. 49 
76, 028 1.62 
125, 506 3. 48 
117, 967 4.5 
89, 031 3.7 
70, 260 3.26 
64, 457 3. 09 
95, 115 4.6 
49, 629 4.5 
39, 495 4.4 
35, 853 4.2 
46, 979 6.3 
25, 954 3.5 
30, 653 4,89 
30, 506 4, 98 
25, 293 4.16 
23, 317 4.5 
18, 314 4.3 
23, 200 6. 68 
13, 752 4.4 
14, 238 5.5 
12, 872 5.38 
13, 373 8.6 
5, 959 4.03 
6, 429 4.8 
5, 562 4.7 
4,770 6.2 
2, 680 4.25 
3, 682 6.3 
f, 040 9.02 
4,416 10. 46 
1,720 5. 06 
1, 589 5.6 
2, 199, 969 3. 19 


a Includes some tar made in water-gas manufacture. 
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PRODUCTION OF AMMONIA. 


Of the total number of companies manufacturing coke and gas, either 
in retort ovens or at gas works, only about 20 per cent reported the 
recovery of ammonia either in the form of ammoniacal liquor or sul- 
phate. From these the amount of ammonia liquor produced and sold 
in 1902 was 51,549,451 gallons, equivalent to 14,906,913 pounds of 
anhydrous ammonia (NH,), and equivalent also to 57,839,165 pounds 
of sulphate. The total quantity of sulphate produced and sold was 
11,276,502 pounds. The total quantity of ammonia sold, reduced to 
equivalent in sulphate, was 69,115,667 pounds. In 1903 the total 
quantity of ammonia liquor produced and sold was 64,396,662 gal- 
lons, which would be equivalent to 17,479,759 pounds of anhydrous 
ammonia or 67,821,465 pounds of sulphate. The total quantity of sul- 
phate of ammonia produced and sold in 1903 was 11,925,752 pounds. 
The total production in 1903, reduced to equivalent in sulphate, was 
79,747,217 pounds. In 1902 the value for all kinds sold was $1,377,607, 
and in 1903 $1,669,715. 

The returns showed that ammonia liquor is sold in several ways. 
Some companies reported the production in liquor ounces, selling at a 
certain price per 100 liquor ounces of a specified strength; others 
reported production in gallons, sales being mado at a certain price per 
pound for pure ammonia (NH,); others reported the production in 
gallons of ammonia liquor at so much per gallon, giving the strength 
of liquor. 

The strength of liquor was reported by some producers in ounces, 
by others in degrees Twaddell, and by others in percentage of anhy- 
drous ammonia (NH,). The figures have been reduced to a common 
basis, and the strength of liquor is given in the following table in 
ounces, Which is the most common form. The returns are grouped in 
this table according to the strength of ammonia liquor produced, and ` 
not by States. This has heen done to avoid the disclosure of the 


operations of any individual producers. 
M R 1903——40 
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The following tables show the production and value of ammonia- 
cal liquor at gas and by-product coke works in 1902 and 1903: 


Production and value of ammoniacal liquor at gas and by-product coke works of United 
States in 1902. 


| Strength of liquor. | 


Quantity of | Equivalent to an- 


| 

! ninmonia hydrousammonia |, Equiva- | Total | 

Coal used. liquor (NH). lent to sul- amonio 

O mU bun: liquor. 
sold. qe Totalin (ounces per 
gallon. pounds. gallon). 
Short lona. | Gallona. 

6, 002 36,839 | 3.00 1.04 2, 395 4.05 $111 
9, 038 74,100 | 4.91 1.72 40, 248 6.67 1,329 
-81,400 | — 600,000 | 5.00; 1.74 65, 250 6. 75 2,100 
46,890 1,792,800 | 521 1.81 202, 810 7.02; 10,936 

39,379 935,484 | 5.37 — 1.87 109, 685 7.26 4, 288 | 
11, 595 362,355 | 5.60, 1.95 44,162 7. 56 1,631 

150,848 | 6,394,500 | 5.78 , 2.01 803, 309 7.80 29, 415 
536,494. 17,917,503 | 6.00 | 2.09 | 2,340,472 8.10 | 119,75? 
55,910 | 1,578,890 | 6.20 2.16 213, 150 8.37 6, 931 

11, 937 319,749 | 7.00 | 2.435 48, 662 | 9.45 1,599 | 

233,069 | 8,263,801 | 7.48 | 2.60 | 1,342. 10.10 48,75 | 
31,313 857,895 | 7.57 | 2.63 141,016 10. 20 4, 289 
42, 827 186,062 | 8.00 | 2.78 32, 328 10. 80 2,232 
13, 104 881,257 | 8.50! 2.96 70, 692 11.47 4,975 
64,093 | 1,977,248 | 9.00 | 3.13 386, 637 12.15 16, 861 
75,957 | 1,198,525 | 10.00 | 3.48 260, 679 13.50 17, 629 
12, 006 60,766 | 10.10 | 3.51 13, 330 13. 63 498 
78,705 | 1,982,159 | 10.80 | 3.76 465, 377 14. 58 41, 326 
7,392 75,430 | 11.00 | 3.827 18, 042 14.85 1, 320 
7,240 131,442 | 12.00 | 4.17 34, 257 16.17 873 
104,680 | 1,218,639 | 16.00 | 5.57 421,238 21.60 21,206 
15, 000 15,254 | 18.00 | 6.26 5, 968 24.30 610 
11,652 | 134,000 | 20.00 | 6.96 58, 290 27.00 | 6, x10 
2, 923 24,615 | 38.00 | 13.22 20, 335 51.29 585 
23,685 98,850 | 40.00 | 13.92 85, 999 53. 99 1,533 
4, 896 8,000 | 42.00 | 14.61 7,305 56. 69 650 
19,577 36,679 | 48.00 , 16.70 3A, 284 61.7 2, 568 
13, 904 32,080 | 50.00 | 17.39 34, 867 67.47 2, 001 
32, 919 84,316 | 52.00 | 18.09 95, 330 70.19 6,970 
37, 044 100, 445 , 56.00 | 19.48 122,291 75. 58 10, 299 
3, 982 2, 458 | 58.00 | 20.18 3, 100 78.29 172 
5, 645 2,424 | 59.16 | 20.58 3,118 79. 86 231 
266, 927 646,714 | 60.00 | 20.87 843, 558 80. 99 76, 358 
166, 917 540,404 | 62.00 | 21.57 728, 532 83. 69 72, 400 
25, 399 54,736 | 62.64 | 21.79 74.544 84.51 3, 722 
139, 056 416,219 | 64.00 | 22.26 579, 065 86. 39 50, 150 
13, 596 24,666 | 65.60 | 22.82 35, 180 88. 55 3, 330 
200, 015 227,315 | 67.80 | 23.59 335, 147 91. 53 35, 405 
12, 666 1,080 | 68.16 | 23. 71 1,600 91.99 133 
183, 826 638,353 | 71.00 | 24. 70 986, 544 95. 84 94, 021 
9, 363 11,553 | 72.00 | 25.05 18, 087 97.19 638 
24, 138 40,195 | 80.00 | 27.83 69, 914 107. 98 4, 528 
212, 356 648,882 | 90.00 | 30.92 | 1,253,950 119.97 | 123,415 
433,146 | 1,087,726 | 100.00 | 34.79 | 2,393, 026 134.99 | 216, 363 
9,771 23,743 | 103.00 | 35. «i | — 53,109 | 139.03 2,187 
61,519,451 '........ DENM 11, 906, 813 eran 1,057, 922 


- 8,436, ud 
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Production and value of ammoniacal liquor at gas and by-product coke works of United 
States in 1908. 


| Strength of liquor. 
Guantity ot SUC | Toto 
o liquor p (NH y). OMA llent to sul- | Value a 
: 4. | made and In phate of | AMmonila 
sold. OUNCES. Ounces’ ammonia | liquor. 
| er Total in (ounces per 
| gallon pounds, | gallon). 
Short tous. | Gallons. | 
14,659 | 1,138,533 , 3,00 1.04 74, 005 4. 05 851 
13, 209 412,790 | 3.75 1.30 33, 539 5. 06 1, 238 
144,764 | 12,347,210 | 4.00 1.39 790, 474 5, 40 73, 846 
3, 042 | 48,945 | 4.5 1.57 4, 734 6. 07 284 
38, 535 817,361 | 5.00 1.74 88, 888 6.75 3, 474 
20, 255 799,123 | 5.126 | 1.78 88, 902 6. 92 3, 154 
167,329 | 7,218,822: 5.5 1.91 861,747 7.42 |* 31,763 
55,000 | 1,836,000: 5.81 | 2.02 231, 795 7.84 12, 390 
242,950 | 8,121,848 ! 6.00 | 2.09 1,060, 917 8.10 43, 454 
59, 158 | 1,810,944 | 6.3 2.19 247, 872 8.50 6, 902 
134,928 | 4,802,000 | 6.7 2.33 699, 291 9. 04 38, 896 
289,742 ! 11,165,177 | 6.97 | 2.42 | 1,688,733 9.41 65, 875 
80, 184 | 2,111,560 | 8.00 2.78 425, 106 10. 80 14, 993 
36, 856 967,705 | 8.14 2.83 171, 163 10. 99 5, 067 
35,569 | 1,211,898 | 9.00 3.13 243, 533 12.15 10, 671 
48, 267 601,309 | 10.06 3. 48 130, 786 13. 50 6, 472 
13, 924 67,560 | 11. 00 3. 827 16, 160 14. 85 836 
8, 759 ` 21,700 | 13.00 4.52 6, 130 17.55 490 
3, 400 26,773 | 14.43 9. 02 8, 400 19. 48 588 
40, 477 511,115 | 15.5 5.39 182, 288 20. 92 15, 494 
137,408 | 1,410,719 | 16. 00 5.57 491, 106 21. 60 23, 080 
19,318 88, 000 ¡ 18. 00 6.26 $4, 415 24. 30 1, 885 
3, 360 4,000 | 29.5 10. 26 2,565 39. 82 180 
9,769 14,768 | 30,00 | 10.44 9, 636 40. 50 266 
74,601 396, 954 | 32.00 | 11.13 276, 117 43. 19 23, 480 
2, 034 5,222 | 35.04 | 12.19 3, 979 47.30 251 
3, 446 9,689 | 35.52 | 12.36 7,485 47. 95 524 
15, 226 355,905 | 36.00 | 12.52 278, 496 48. 60 6, 962 
6, 607 5,920 | 36.54 | 12.71 4, 703 49. 32 188 
3, 006 27,301 | 38.00 | 13.22 22, 557 51.29 648 
10, 197 17,865 | 40.00 | 13.92 15,543 93. 99 992 
9, 000 50,122 ' 41.44 | 14. 42 50, 580 55. 93 3, 794 
5, 600 11,000 ; 42.00 | 14.61 10,044 56. 69 894 
15, 446 8,006 | 43.00 | 14.96 7, 542 58. 04 251 
31,253 46,260 , 44.96 | 15.64 45, 219 60. 69 2,826 
9, 957 20,223 | 45.00 | 15.66 19, 793 60. 74 1,314 
12, 361 15,362 | 48 00 | 16.7 16, 034 64. 79 962 
50, 108 133,098 | 49.36 | 17.17 142, 831 66. 63 12, 658 
3, 899 8,140 | 50.00 | 17.39 8, 847 67. 47 228 
22, 455 68,934 | 52.00 | 18. 09 71,938 70. 19 5, 789 
32, 165 71,000 | 54.00 | 18.79 83, 381 72.89 3, 938 
5, 600 20,000 | 55.00 | 19.13 23, 913 74.24 770 
61, 310 127,988 | 56.00 | 19. 48 155, 827 75. 58 12,112 
6, 083 8,777 | 59.2 20. 60 11, 301 79.91 791 
249, 648 766,823 | 60.00 | 20.87 1, 000, 227 80. 99 82, 006 
30, 000 60, 126 | 60.64 | 21.10 79, 291 81.86 | 5, 154 
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Production and value of ammoniacal liquor at gas and by-product coke works of United 
States in 1903—Continued. 


| Strength of liquor. 


‘Quantity of Equivalent to an- 


, ; ammonia hydrous ammonia | Equiva- TOM 
ren car- li d . "(NH 3). lient to sul- | Value of 
inized. phate of | ammonia 


E Tn 
m Sond ammonia | liquor. 


4,220,319 | 64,396,662 ........1........ 17,479,759 50. 5v Vt 1, 277, 743 


ic LONE OE Total in |(ounces oe 
| gallon. pounds. gallon). 
Short tons! Gallons. 

263,351 105,401 | 64.00 | 22.26 146, 639 86.39 | 61,173 
151, 489 | 376,190 | 65.00 | 22.61 531, 600 87.74 47, 848 
134, 996 515,160 | 66.00 | 22.96 680, 012 89. 09 70, 635 
114,795 289,279 | 67.48 | 23.48 424,517 91. 09 37, 230 
11, 741 63,688 | 68.00 | 23.66 94, 178 91.79 9, 418 
13, 093 10,363 | 68.16 | 23.71 15, 357 91.99 1, 280 
249, 326 291,555 | 69.52 ) 24.19 440, 795 93. 84 15,727 
46, 356 21,356 | 72.00 | 25,05 32, 130 97.19 1, 666 

1, 864 2,220 76.00 | 26.44 3, 669 102. 59 255 
22, 009 30,000 ' 80.00 | 27.83 : — 652,181 107. 98 4,051 
87, 531 286,965 82.00 | 28.53 473,377 110. 66 41,527 
33, 842 105,270 86.00 | 29.92 186, 225 116. 09 14, 965 
548,116 | 1,485,315 104.00 | 36.18 | 3,087,522 140.38 | 257,586 
186, 691 471,210 112.00 | 38.96 | 1,055,509 151.18 | 117,759 
73, 224 150,745 114.00 | 39.66 322, 215 153. 88 37, 942 
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In the following tables are shown the quantity of coal carbonized, 
the quantity of ammonia liquor produced, and its equivalent in anhy- 
drous ammonia, by States, and the total quantity of ammonia produced 
and sold as sulphate, in 1902 and 1903: 


Production of ammonia in 1902 and 1903, by States. 


State. 


Alabama and Georgia ....... 


Colorado, Oregon, and Wash- 
ington 


laha A hse ties ads Batt ones 
Delaware and New Jersey ... 
THIN O18 isc 


Kentucky and Tennessee. ... 
Maine and New Hampshire.. 


Maryland and District of 
Columbia .................. 


Massachusetts 
Michigan .................... 
Minnesota and Wisconsin.... 
Missouri 


cuan... ro... eno 


Pennsylvania ................ 
Virginia and West Virginia.. 


Amount of ammonia pro- 
duced and sold as sulphate, 
(pounds) 


Coal car- 
bonized. 


Short tona. 
452, 211 


a 64, 200 


57,627 
111,243 
71, 533 
49, 000 
112, 650 
22, 143 


48, 405 
753, 917 
126, 796 

b 134, 853 
162, 174 
513, 996 
427, 565 
710, 570 
258, 695 


4,077, 478 


1902. 


Equiva- 


Ammonia | lent toan- 


liquor pro- 


uced, 


Gallona, 
1, 125, 542 


a 1,195, 924 


1,169,227 
1, 285, 676 
179, 541 
192, 266 
2, 600, 691 
259, 802 


983, 323 
2, 181, 495 
2, 063, 926 
b 313, 020 
5, 553, 649 


| 11, 859, 944 


12, 407, 594 
7, 122, 014 
1, 052, 817 


51, 549, 451 


11, 276, 502 


hydrous 
ammonia 
(N Ha). 


Pounds, 
2, 436, 5^4 


a 209, 111 


161,711 | 


265, 094 
194, 252 
55, 150 
440, 006 
75, 193 


123, 210 
600, 413 
656, 758 
b 412, 038 
721, 942 
2, 484, 645 
1, 985, 382 
2,773, 632 
1,311,715 


14, 906, 806 


Coal car- 
bonized. 


Short tona. 
591, 239 


61,801 


69, 282 
210, 593 
93, 899 
47, 478 
131, 635 
23, 499 


296, 027 
744, 944 
287,229 
135, 564 
173, 384 
509, 370 
434, 572 
797,166 
219, 481 


4, 887, 163 


a Also includes production of California in 1902. 
b Also includes production of Iowa in 1902. 


1903. 


Equiva- 


Ammonia : lent toan- 


liquor pro- 


uced. 


Gallons. 
1,555, 834 


1, 003, 911 


2, 190, 692 
1, 383, 393 
231, 565 
50, 245 
2,726,717 
163, 989 


1, 169, 967 

2, 433, 688 

12, 796, 980 
407, 017 

6, 787, 901 

14, 514, 289 
13, 265, 377 


64, 396, 662 


12, 453, 554 


hydrous 


ammonia 


(NHy). 


Pounds. 
3, 182, 170 


211, 465 


367, 934 
688, 906 
239, 720 
61,534 
482, 652 
61, 584 


220, 031 
857, 9:2 
1, 286, 973 
513,022 
866, 9:2 
2, 755, 65 
2, 000, 442 
2, 574, 205 
1, 108, 472 


17,479,759 


Production of ammonia at gas and by-product coke works of the United States in 1902 and 


1908. 
1902. 1903. 
Coal carbonized at works which produced and sold ammonia liquor..nettons..| 3,436,312 4, 220, 319 
Coal carbonized at works which produced sulphate of ammonia....... do.. 641, 166 666, 844 
Total coal carbonized ........ 0... cece ccc cence cece sees eene do.... 4,077, 478 4, 887, 163 
Ammonia liquor produced and sold ................................. gallons.. 51,549,451 | 64,396, 662 
Equivalent to anhydrous ammonia (NHy;)....................... es pounds, .| 14, 906, 813 | 17,479,759 
Equivalent to sulphate of ammonia ........................00c wee e eee do.... 57,839,165 | 67,821,165 
‘Sulphate of ammonia produced and sold ............................ ee do. 11,276,502 | 11,925,752 
Value received for ammonia liquor.....................uuec e eeeeeee sese nene $1,057,922 | $1,277,743 
Value received for sulphate of ammonia ................... 0c cece cee cece e ee eee 319, 685 391, 972 
Total value received iii es UIOUEREE Rer UNES 1,377,607 1, 669, 715 
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AGGREGATE PRODUCTION AND VALUE. 


In the following tables are shown in condensed form the quantity 
and value of the coke, gas, tar, and ammonia produced at gas works 
and retort ovens of the United States in 1902 and 1903, hy States. 
The aggregate value of these products in 1902 was $43,842,895, and in 


1903 $47,819,555. 


Production of gas und by-products in the United States in 1902, by States. 


State. 
Alabama and Georgia .............. 
AIKHINUS uc Se Sie E ea eet 
California and Colorado............ 
Connecticut and Rhode Island..... i 
Delaware and New Jersey..........' 
PIN A cR PC 
TAS E A Oiled EE 
Towa and Wisconsin................ | 
A oot eee eects 
AA terse eek: 
Louisiana and Mississippi.......... 


Maine, New Hampshire, and Ver- | 
A la qp VU E | 


Maryland and District of Columbia. | 
Musa CHUCHA cia a 
NICOLAS 
Minnesota and Nebraska........... 
MANSOUID st A ed nek eee 
Montana, New Mexico, and Nevada. 
hil db] que P 


North Dakota, Utah, and Wyoming. 
OVO du Di ab e kou ber VERE ams 
Oregon and Washington ........... 
Pennsylvania sonic picas ees 
T'GHIICSSOQD iie moss pu ax es pads 
TEXAS pec 


Gus produced 
and used for 
illuminnting 
and fuel pur- 
poses, 


Cubic feet. 
5530, 211, 350 
74, 009, 000 
650, 953, 072 
1, 168, 304, 300 
1, 146,861, 525 
1, 326, 793, 560 
761, N32, 320 
1, 385, 662, 769 
201,470, 230 
572, S41, 241 
50, 025, 190 


345, 214, 450 

447, 274, 490 

4,107, 824, 432 
1, 22, 048, 200 | 
607, 3001, 433 ` 
1, 570, 671, 600 
51, 544, 983 
4, 972, 235, 850 
33, 469, 500 
131, 690, 300 
61, 922, 000 
3, 963, 503,878 
288, 227, 050 
2, 198,415, 696 
530, 157, 200 
127, 489, 900 
468, 117, 236 


29,079,073, 555 | 53,099,508 | 51,549, 451 | 3,373, 294 


G allons. | Short tona. 


By-products, 
we Ment 

Gallons. 

4, 194, 402 1,128,542 
115,505 l...a... 
NILUS, 1,177,641 

1,312,878 | 1,169,227 

1, 573, 043 1, 285,676 

1, 552, 731 179, 541 
982, (46 192, 266 

2,373, 555 242, 794 > 
BO TOL i12: nni 
826,046 | 1,889,650 

005 300. |o cix acer sce 
27,625 259, 802 
509, 4853 953, 323 

1,985,040 2,151,495 

2,321,867 2,063, 926 
709, 2:1 70,226 

2,459, 658 5, 009, 049 

01 200. sane 

7,076,743 — 11, N59, 944 

41;200. aid 
139;050 a Lec ce enis 
68, 950 | Mo TS 

6, 422, 820 | 12, 407, 594 
355,275 | 18, 280 

6, 268,805 | 7,122,014 
717,174 711,041 
SIN HS Madurese tax 

2,822,270 | 1,052,817 


Coke. 


835, 417 
5, 592 
17, 235 
80, 947 
84, 491 
94, 831 
00, 722 
105, 578 
16, 000 
46, 567 


4,125 


19, 068 
37,279 
575,901 
148, 185 
41,403 
121,630 
3, 130 
406, 629 
2,390 
9, 193 
3, 650 
339, 415 
23, 932 
5002, 743 
36, 189 
9, 162 
210, 841 


Gas unac- 
counted for. 


Cubic feet. 


60, 531, 800 

2,811, 600 
50, 703, 948 
27,329, 100 
34,213, 602 
70,769,910 
13, 683, 400 
S3, 413,431 
15, 891, 500 
87, 283, 759 


26, 032,780 
55, 208, 210 


176, 563,575 


40, 136, 200 
37,564,307 


164, 663, HO 


6,595, 517 


213,303, 406 


6,751, 400 
16, 014, 700 
1, 490, 900 


314,511,372 


20, 362, 223 
97,895, 120 

7,650, 100 
11,925, 700 


38, 749, 737 


1, 685, 551, 777 
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Production of gas and by-products in the United States in 1903, by States. 


State. 


nono... e... p cess 005029: 9.:-.:.:.. 


.. o. oeoonncansossononnanosos 


Colorado, Oregon, and Washington. 
Connecticut and Rhode Island..... 
Delaware und New Jersey.......... 
Illinois 


e.o.n..no o. ...... o. .o. . noe. enero n..o. e n..n.nas 


.. oca... ..o. o... po. .<%<.£..-<- 000000 .e.00020 


Kentucky and Tennessee 
Louisiana and Mississippi.......... 


Maine, New Hampshire, and Ver- 
A E e A 


Maryland and District of Columbia 
Massachusetts ...................... 
DIICUIBAD asso tic 
Minnesota and Wisconsin 


"2229 


9250609299 


e"20209854275922522í((22224929 


e... .e....0..0..b.0Á. ..one.n.on.o 


Texas 


ear... e... oe... e. ceo ee.n.... ne... ... o» 


roduced 
used for |— 


innipating 
and fuel pur- 
poses. 


Cubic feet. 

581, 536, 650 
94, 349, 800 
41, 897, 000 
789, 616, 200 
1,079, 809, 110 
1,190, 755, 869 
1, 488, 745, 325 


783, R38, 930 | 


369, 148, 140 
225, 020, 500 
1, 125, 946, 886 
28, 500, 000 


361, 934, 073 
483, 912, 539 
4, 625, 694, 735 


1, 716, 481, 400 ' 


1, 554,113, 184 
56, 705, 400 
44, 696, 800 

5, 152, 439, 059 
51, 672, 800 
95, 876, 900 
51, 498, 000 

4, 204, 558, 946 

2, 185, 690, 479 

131,610, 100 


2,050, 748, 600 | 


i 


By-products. 


Ammonia 
liquor. 


———————— ——Ó 


Gas unac- 
counted for. 


5, 388, 344 
117, 476 
28, 400 

1, 015, 403 
1,372,577 
2, 299, 217 
2, 060, 620 
1,094, 445 
516, 187 
312, 024 
1, 744, 092 
34, 000 


496, 483 | 


4, 633, 251 
8, 798, 963 
3, 601, 866 
3, 129, 401 


2, 606, 052 : 


42, 212 
62,974 
7,109, 647 
58, 472 
132, 821 
77,000 
6, 790, 239 
6,500, 973 
154, 629 


483, 264, 086 | 2, 690, 625 | 


| 31, 049, 461, 511 


| 
| 


62, 964, 393 393 


oe 


1, 003, 911 
2,190, 692 


c.n.....n..no. no... o 


163, 989 

1, 169, 967 

2, 433, 688 

12, 796, 980 
407, 017 

6, 787, 901 


cae eae 
14, 514, 289 


P 265, 377 


~I 


tod, 1 


E 


, 396, 662 


Short tons. 


428, 745 


55, 662 
67, 612 
162, 333 
111,881 
56, 933 
28, 186 
17,524 
94, 239 

2, 208 


22, 942 
216, 833 
599, 320 
238, 172 
131, 906 
125, 338 

4, 586 
8, 307 
422, 342 
3, 329 
8,711 
3, 038 
359, 108 
573, 865 


8,755 | 


186, 263 


3, 941, 282 


Cubic feet. 

33, 910, 850 
3, 019, 100 
60, 775, 827 
67, 503, 490 
49, 452, 336 
136, 916, 143 
55, 046, 340 
46, 612, 960 
16, 144, 780 
164, 224, 446 


27, 621, 737 

7, 253, 821 

222, 241, G45 
74,281,900 ` 

160, 189, 385 

' 254,623, 536 
6,018, 000 
5, 421, 700 
363, 907, 958 
5, 029, 200 
19, 543, 100 
10, 555, 200 
395, 378, 514 
146, 401, 221 
7, 789, 900 

| 94, 106, 394 


i 


2, 433, 969, 478 
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Value of gas and by-products produced in the United States in 1902, by States. 


Total value 
State. UU 
fuel gus. 
Alabama and Georgia ........ $674, 149 
AIkAnsas.l..il.4cc d e ron Re 126, 997 
California and Colorado...... 840, 059 
Connecticut and Rhode Is- 
jor PY 1, 356, 621 
Delaware and New Jersey....| 1,256,895 
TIMO cit n OR RD 1, 555, 396 
Indiana id ia 783, 434 
Iowa and Wisconsin.......... 1, 480, 647 
Kansas cessus sce RV Oc EET 2*1, 173 
Kentucky nuicinnmiciares pias 565, 879 
Louisiana and Mississippi.... 91, 278 
Maine, New Hampshire, and 
Vermont ra um res 466, 087 
Maryland and District of 
Columbia................... 4*4, 218 
Massachusetts ................ 2, 789, 352 
Michigan 2. RS 1, 290, 398 
Minnesota and Nebraska..... 793, 442 
MISOUI canos 1,534,122 
Montana, New Mexico, and 
NOVAGR ci. 6 cc ce reca tnn 99, 633 
New York .................... 5, 335, 131 
North Carolina............... | 56, MO 
South Carolina ............... | 198, 842 
North Dakota, Utah, and 
Wyoming................... 102, 756 
A cervus bec octies 8,157,174 
Oregon and Washington...... 483, 394 
Pennsylvania ................ 2, 191, 321 
Tennessee ................ es. 591,574 
e MOM 214, 479 | 
Virginia and West Virginia... 508,490 


29, 342, X81 | 1,871, 243 


Tar. 


t 


$117, 852 
7, 400 
44,703 


56, 209 
57, 698 
84, 003 
37, 040 
$7, 223 
13, 958 
33,161 

3, 420 


21,610 


18, 141 
239, 9^4 

75, 290 

26, 088 
107, 314 | 


251, 016 
29, 607 | 
190, 527 | 
27,791 | 
20, 842 

98, 478 | 


Value of by-products. 


Ammonia 
liquor 
and sul- 
phate of 
ammonia. 


$219, 468 


Oe csooso 


5, 924 
14,827 
15, 047 
11,772 
24, 046 


3,144 


4,799 
344, 149 


"22 


"c9 


131, 435 


1, 377, 007 


| Total value 


a of all 
Total. producta. 


Coke. | 


21,526 | 
240, 079 


439, 274 
51, 893 
122, $18 | 
12, 885 


111,867 , 
2, 009, 8&9 
620, 669 
181,568 
394, 440 


19, 230 
1, 234, 840 
11,638 
44,129 


21, 600 
879, 677 
97, 523 | 
1,477, 74 
130, 762 
48, 581 
599, 746 | 


11, 251, 164 


28, 926 
290, 670 


419, 062 | 
409, 011 | 
480, 121 
272, 590 
550, 543 


120, 104 | 


134, 807 
2, 593, 992 
154, 46» 
211, 235 
510, 132 


24,919 
1, 579, 157 
13, 910 
49, 156 


26, 223 
1, 228, 525 
127, 666 
1, 903, 259 
166, 478 
69, 423 
«29, 659 


14, 500, 014 


$1, 085, 137 | $1,422,457 | $2,096,606 


155, 923 
1, 130, 729 


1,775, 683 
1, 695, 906 
2,035, 517 
1, 056, 024 
2,031,190 
350, 024 
734, 247 
107, 583 


586, 191 


619, 026 
5, 383, 344 
2, 044, 863 
1, 007, 677 
2,074, 254 


124, 552 
6, 914, 288 
70, 850 
247, 998 


128, 979 
4, 385, 699 
611, 060 
4,094, 580 
758, 052 
283, 902 
1, 338, 149 


43, 842, 895 
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Value of gas and by-products produced in the United State in 1903, by States. 


Total value 
State. natiny and 
fuel gas. 
Alabama and Georgia ....... $682, 442 
ATKAanNSas.....oooocommcomnoooo. 158, 440 
California ........oooooo. ooo... 85, 405 
Colorado, Oregon, and Wash- 

ington ...........s00005..-0- 1, 059, 627 
Connecticut and Rhode Is- 

TADG c oido dota eeees 1,273, 965 
Delaware and New Jersey ... 1,288, 363 
Ilinois 226 sock oases crue 1, 692, 141 
Indiana 2. cosi inte 794, 439 
IOWR i: et eee cee ees 479, 164 
Kansas E 308, 601 
Kentucky and Tennessee ....| 1,125,610 
Louisiana and Mississippi .... 42, 531 
Maine, New Hampshire, and 

Vermont.s...oceccsa inicias 507, 317 
Maryland and District of 

Columbia................... 521, 063 
Massachusetts ................ 3,332, 877 
Michigan....... eroe e 1, 715, 220 
Minnesota and Wisconsin....| 1,848, 463 
Missouri............... eee 1, 493, 039 
Montana, New Mexico, and 

Nevada... cocer serian 98, 758 
Nebrüskn...2.. een 65, 660 
New York iia IDE | 5, 351, 987 
North Carolina............... 84, 434 
South Carolina ........... € 133, 320 
North Dakota, Utah, and 

NyOIBIDE.. e ee A cars 82, 041 
y A doo brad Es 3, 201, 269 
Pennsylvania ................ 2, 177, 943 
Texas Caos 205, 949 
Virginia and West Virginia .. 505, 708 


Tar. 


$141,698 
5, 562 
1,589 


58, 746 


71,632 
76,219 
95, 115 
49, 629 
23,317 
13,752 
75,348 

1,720 


27,110 


75,028 
299, 709 
125, b06 
114, 985 
117,967 


4, 416 
2, 680 
216, 736 
3, 682 


Value of by-produets. 


Ammonia 


liquor 
&nd sul- 
phate of 


ammonia. 


cs. .........o 


e... o .e.oes 


2, 504 


109, 895 
341, 318 
121,371 
31, 380 
43, 185 


120, 140 


Coke. 


22,277 


112, 451 


694, 873 
2,123, 771 
1, 043, 388 

544, 922 

431,579 


25, 639 
17, 550 
1,587, 314 
16, 849 
46, 247 


17,720 
1,076, 437 
1,712, 994 

50, 112 

555, 465 


Total. 


$1, 293, 139 | $1, 698, 857 


27, 839 
20, 290 


265, 690 


406, 839 
630, 701 
585, 201 
287, 065 
177, 498 

81, 274 
407, 123 

10, 173 


142, 065 


879, 796 
2, 764, 798 
1, 290, 265 

691, 287 

592, 731 


30, 055 
20, 230 
1, 950, 977 
20, 531 
$2, 676 


22, 490 
1, 422, 332 
2, 196, 156 
63, 485 
765, 355 


30,315,776 | 2,199, 969 | 1, 669, 715 | 13, 634, 095 | 17,503, 779 


IMPORTS OF COAL-TAR PRODUCTS. 


Total value 


of all 


products. 


$2, 381, 299 


186, 279 
105, 695 


1,325,317 


1, 680, 804 
1, 919, 064 
2,277, 342 
1, 081, 504 
656, 662 
389, 575 
1,532, 733 
52, 704 


649, 382 


1, 400, 859 
6,097,675 
3, 005, 485 
2, 539, 750 
2, 085, 770 


128, 813 
85, 890 
7,302, 964 
104, 965 
185, 996 


104, 531 
4, 623, 601 
4, 374, 099 

269, 434 
1, 271,063 


47,819, 555 


Comparatively little progress in the manufacture of chemical prod- 
ucts from coal tar has been made in this country. Although we are 
producing over 50,000,000 gallons of coal tar annually, the principal 
uses made thereof are in the manufacture of roofing paper, the creo- 
soting of lumber, and for the preparation of street-paving material, 
while at the same time we are importing millions of dollars” worth 


of chemieals obtained from coal tar as a raw material. 


The coal tar 


produced in this country in 1902 was worth at first hand $1,873,966. 
In the fiscal year ended June 30, 1902, the coal-tar products imported 
into the United States were worth, at points of shipment, $7,494,340. 
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The duty paid on these imports amounted to $1,594,799, making the 
total cost, exclusive of freight, other expenses, and jobbers’ profits, 
$9,089,139. The value of the coal tar produced in the calendar year 
1903 was $2,199,969. In the fiscal vear ended June 30, 1903, the value 
of these imports was $7,690,885, duty $1,692,445; total, $9,383,330. 
A conservative estimate would place the total value of these products 
in the wholesale markets of this country at $12,000,000 in both 1902 
and 1903. 

The following table shows the value of the coal-tar products imported 
into the United States and the duty paid thereon in each fiscal year 
since 1896, inclusive 


Coal-tar products imported into the United States during the fiscal years 1896-1904. 


Coal-tar colors or dyes, 
not specially pro- 
vided for. 


Salicylic acid. ors or dyes, nat- Aniline salts, 


ural and artificial. 


Fiscal year. 


Alizarine and col- EJ 


Value. Duty. Value. | Duty. Value, Duty. | Value. Duty. 
! 
1896........... $138, 013 Frec. | $994.395 Free. | $662,459 | Free. | $2,918,333 $729, 583 
a AAA 201, 950 Free. 1,023, 425 | Free. 812,884 | Free. | 3,163,182 790, 796 
E Ne 28,688 | $6,794 886,319 | Free. | 1,087,704 | Free. | 3,723,288 1, 098, 532 
18599........... 57,192 — 18,536 700,756 | Free. 743,130 | Free. | 3,900,099 1, 170, 030 
1900........... 89,175 24, 069 771,336 | Free. 537,812 | Free. | 4,792,103 1, 437, 631 
O dis 76, 786 22, 227 713,392 | Free. 589,535 | Free. | 4,034,171 1, 210, 251 
Mo oe ord 57,852 | 21,913 | 1,028,327 | Free. 631,467 | Free. | 4,911,668 1, 473, 500 
1000. see a ce: 19, 012 7,827 660, 464 | Free. 789,553 | Free. | 5,252,611 1,575,783 
1904........... 7,305 | 3, 276 6:6, 418 | Free. 686, 184 | Free. | 4,903,077 1, 470, 923 
ron tar, al] prepara- E 5 a nabo 
ons, not colors Motos RRONWIR Total. 
Fiscal year. or dyes. benzol, toluol, etc. 
| Value. | Duty. Value. | Duty. Value. Duty. 

O ——— —— | es ae ror PME $4, 713,200 | — $79,5 
A SEEN EE data TIN 5, 201, 471 790, 796 
A RCM | $134,416 ^ $26,883 | $225,037 | Free. | 6,088,482 | — 1,132,209 
A eed paie ats | 221.101 : 44, 220 | 393,602 | Free. | 6,015,910 1, 232, 786 
at ET" 274,946 51,959 , — 397,780 | Free. | 6,863,152 1,516, 689 
A AS 342, 116 ` 68,423 ' 883,559 | Free. | 6,139,559 1, 300, 901 
A dodi Le e. 496, 928 99, 386 | 368,098 | Free. | 7,491,340 | — 1,594,799 
TOS Ge e orte A dea oua 544, 176 | | 108, 835 425,069 | Free. | 7,690,885 1, 692, 445 

522, 242 | 104,448 | — 391,045 | Free. | 7,146,871 1,578,647 


PETROLEUM. 


By F. H. OLIPHANT. 


(The barrel used in this report, unless otherwise specified, Is the United States standard barrel, con- 
taining 42 Winchester gallons.) 


IMPORTANT FEATURES OF THE YEAR. 


The following are the most conspicuous features in the production, 
sale, and export of crude petroleum and its products in the United 
States for the year 1908: 

(1) The production was greater than that of any previous year. 

(2) The great increase was due to the remarkable output in Califor- 
nia, now larger than that of any other State, and to a less extent to 
the increased production in Indiana, Kansas, Kentucky, and Louisiana, 
and to the large production maintained by Texas. 

(3) The remarkably regular output of the Appalachian and ilis Lima- 
Indiana fields combined has continued for many years, but the large 
production of late in the newer fields of theSouth and West has caused 
a rapid shifting of the proportions or percentages of the whole output 
from the older to the newer fields, where a large quantity of the infe- 
rior grades of petroleum is consumed as fuel, especially in California, 
Texas, and Louisiana. 

(4) The general average price paid for crude petroleum was greater 
by 14.07 cents per barrel than the average price for 1902. The aver- 
ape price paid for Pennsylvania petroleum showed an increase of 35.25 
cents; and the average price in the Lima-Indiana field was about 27 
cents per barrel more in 1903 than in 1902. 

(5) Stocks held in tanks in both the Appalachian and the Lima- 
' Indiana fields were considerably decreased during the year. 

(6) There was a slight decline in the quantity of all grades of petro- 
leum exported during 1903, and a slight gain in the value of the same 
when compared with that of 1902. There was a decided decrease in 
the quantity of the illuminating petroleum exported, and a consider- 
able increase in both quantity and value of the lubricating petroleum 
exported during 1903 over the previous year. 

a Credit should be given tor much of the statistical information as to the United Staets in thís report 
to the Oil City Derrick, and to Miss Belle Hill, special agent U. S. Geological Survey, Pittsburg, Pa., 


for the careful compilation of most of the tables, Other special acknowledgments are made in tho 
body of the report. 
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(7) The demand for home consumption continued to increase during 
1903, the western demand being partly supplied by refineries in Texas, 
Kansas, and Colorado. 


INCREASE IN THE PRODUCTION OF THE UNITED STATES. 


The total production of crude petroleum in the United States in 
1903 was 100,461,337 barrels, being larger than that of any previous 
year and greater than that of 1902 by 11,694,421 barrels, a gain of 13.17 
per cent as compared with a gain of 27.92 per cent in 1902 over 1901. 
The greatest part of the increase during 1903 was from the State of 
California, which in 1903 produced 24.27 per cent, or nearly one-fourth, 
of the entire production. This State in 1902 produced 15.75 per cent 
of the whole production, 12.66 per cent in 1901, and only 6.79 per cent 
in 1900. The increase in California in 1903 was 10,398,204 barrels, 
or 74.36 per cent of the production of 1902. | 

Next to California the largest gain in production was in Indiana, 
which was 1,705,515 barrels, or 22.80 per cent of the production of 
1909. Kansas showed a remarkable gain in production of 600,465 
barrels, or 181 per cent; Kentucky and Louisiana showed gains of 
about 369,000 barrels each; Indian Territory gained 101,811 barrels, or 
211.4 per cent; and New York gained 43,248 barrels, or 3.86 per cent 
in 1903 as compared with 1902. 

On the other hand there was a slight decrease of 128,086 barrels, or 
0.708 per cent in Texas; and Ohio, Pennsylvania, and West Virginia, 
all showed decreased production, amounting to a total of 1,856,619 
barrels, or 3.98 per cent in 1903 as compared with 1902. The largest 
decrease in production in 19083 was in Pennsylvania, and amounted to 
708,724 barrels. 


PERCENTAGE OF PRODUCTION BY FIELDS. 


The following table reveals the fact that in the last six years there 
has been a very remarkable change in the percentage of the local pro- 
duction. The Appalachian and the Lima-Indiana fields, which for 
many years produced all but a very small percentage of the whole, in 
the year 1903 produced only 55.38 per cent of the total as compared 
with 93.99 per cent in 1898. The Appalachian and the Lima-Indianu 
fields have continued regularly for the last ten vears to produce about 
55,000,000 barrels per year. California has increased its production 
since 1900 in the most remarkable manner, so that during 1903 it pro- 
duced 127,921 more barrels of petroleum than did the States of Penn- 
sylvania and West Virginia combined. Texas has also been a very 
important factor in bringing about the readjustment of the percentages 
of production. The production in Texas in 1903 was only slightly 
less than in 1902, but the great increase in California caused Texas to 
show a much less percentage of the total in 1903 than in 1902; in 1902, 
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in fact, the Texas percentage of the total production was greater than 
that of California. All the other States, combined under the head of 
all other fields, show an increase in 1903 of nearly 1 per cent over 
1902, which in round numbers represents 1,000,000 barrels. 


Percentages of total crude petroleum produced in the several fields, 1898-1903. 


Field. 1898. | 1899, ' 1900. | 1901. | 1902. 


1903. 
Appalachian como ias 57.29 | 57.94 | 57.05 | 48.45 | 36.07: 31.41 
Calo MTM: SA S eee 4.08 4.63 6.79 | 12.66 | 15.75 24.27 
LiMA-IDAÍANA can 36.70 | 35.44 | 34.20 | 31.61 26.31; 23.97 
MAA e MDC E . 98 1.17 1.31 6.33 | 20,37 17.87 
A arose Sogl adve pees ose pais E eps . 95 .82 65 | 95 1.50 2, 48 


Total. celo bec Ine ded UR EN emis |. .| 100.00 | 100.00 100.08 106.00 | 100.00 | 100. 00 


The increased production in the States of Texas, Louisiana, and 
California of large quantities of an inferior grade of petroleum during 
the years 1902 and 1903 required for its consumption new markets 
aud new conditions of transportation that were unknown to the older 
fields, and also demanded that a large amount of capital be suddenly 
invested in tanks, pipe lines, tank cars, and tank vessels. The markets 
and transportation for this new production have been secured to a 
very large extent; most of the problems connected with its produc- 
tion and transportation have been solved, and during 1903 its con- 
sumption for fuel purposes and as an enricher of manufactured gas 
has heen very largely increased. 

A very considerable quantity of Texas petroleum has been refined 
with satisfactory results, although the percentage of the yield is much 
smaller than from the eastern petroleum. When the value of the 
petroleum produced in the Appalachian and the Lima-Indiana fields is 
considered in comparison with that of all the remaining fields, it is 
found that 82 per cent of the total value comes from the 55.38 per 
cent of the total production furnished by those fields, the remaining 
44.62 per cent+of the production receiving 18 per cent of the total 
value, so that 3.8 barrels of the southern and western petroleum is 
required to equal the value of 1 barrel of that preduced in the App 
lachian and the Lima-Indiana fields. 


INCREASE IN PRICE AND TOTAL VALUE. 


When the total value of the production in 1903, which was $94,604,050, 
is compared with $71,178,910, the value in 1902, the former shows a 
gain of $23,515,140, or 33 per cent. The production of Ohio was 
valued at $26,234,521 in 1903; West Virginia at $20,516,532; Pennsyl- 
vania at $18,170,881; Indiana at $10,474,127; Texas at $7,517,479; 
and California, which produced the largest number of barrels of crude 
petroleum, was Valued at only $7,399,349, 


638 MINERAL RESOURCES. 


The average price of all the petroleum produced and marketed dur- 
ing 1903 was 94.26 cents per barrel, as compared with 80.19 cents per 
barrel in 1902, an increase of 14.07 cents per barrel as compared with 
a decrease of 15.51 cents per barrel when the value received for the 
production of 1902 is compared with that of 1901. For the last two 
years the increasing quantity of cheaper petroleum produced has had 
its influence in reducing the average price per barrel of the entire 
production, notwithstanding that much higher prices was paid for 
eastern petroleum in 1903 than in 1902, 

The average price paid for Pennsylvania petroleum, which is about 
95 per cent of the entire production of the Appalachian field in 1903, 
was $1.59 per barrel, as compared with $1.234, the average price paid 
in 1902, This shows the remarkable gain of 35} cents per barrel in 
the price paid during 1903 over that of 1902, There was also a gain 
of about 27 cents per barrel in the price paid for the production in the 
Lima-Indiana field during 1903 over that of 1902. On the other hand, 
the average price of California petroleum decreased from 34.8 cents 
per barrel for the year 1902 to 30.3 cents for 1903, a decrease of 4.5 
cents per barrel, the lowest price at which any petroleum was mar- 
keted during 1903. The price of the Texas petroleum showed a large 
advance in the average price paid, as the production of 1903 averaged 
41.87 cents per barrel as compared with 22.1 cents for that of 1902, a 
gain of 19.77 cents, or 89 per cent. The highest price quoted during 
the year was $7 per barrel for the lubricating petroleum produced in 
Wyoming. 


INCREASE IN THE NUMBER OF WELLS DRILLED. 


The total number of wells drilled in the United States during the 
year 1903 was 18,880; of this number 4,650 were dry, leaving 14,230 as 
the number of productive wells, as compared with 11,326 productive 
wells in 1902. At an average cost of $1,400 per well, this total num- 
ber represents an investment in 1903 of $26,402,000. — 

The total number of wells drilled in the Appalachian and the Lima- 
Indiana fields during 1903 was 16,232. Of this number 2,889 were 
dry, leaving 13,343 productive wells. The proportion of productive 
wells to dry holes in these fields in 1903 was as 784 to 214, as compared 
with 80 to 20 in 1902, and with 78 to 22 in 1901. 


DECREASE IN EXPORTS. 


The exports of petroleum and its products during 1903 was slightly 
less than 1,000,000,000 gallons. Thequantity was 936,699,145 gallons, 
valued at $72,628,539, a decrease as compared with 1902 of 127,534,456 
gallons in quantity, but an increase in value of $4,031,396, chiefly the 
result of an increased quantity of lubricating petroleum exported in 
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1903 over any previous year. There was a decline in the quantity of 
illuminating petroleum exported, accompanied by a slight increase in 
the value. 

NEW POOLS DISCOVERED. 


. The only important pool discovered during 1903 was that known as 
the Batson Prairie, west of Saratoga, Hardin County, Tex. There 
were numerous extensions of territory in Kansas and Indian Territory, 
and a vast amount of territory well inside of limits defined during 
1902 was opened and tested. This field began this year to assume a 
much more important position as productive and profitable territory. 
The developments in Alaska have not yet sustained the predictions 
made last year. 


PRODUCTION AND VALUE. 
PRODUCTION BY STATES AND FIELDS. 


In the following table is given a statement of the total quantity and 
the total value of all crude petroleum produced in the United States 
in 1902 and 1903, by States and important districts: 


Total quantity and value of crude petroleum produced in the United States and the average 
price per barrel in 1902 and 1908. 


1902. 1903. 


State and district. Average | Average 
Quantity. Value. |priceper| Quantity. Value. | price per 
barrel. ; barrel. 
Barrels. Barrels. 
California sonic as 13, 984, 268 | $4,873,617 | $0.348 | 24,382,472 | $7, 399, 349 $0. 303 
Colorado asi ia 396, 901 484, 683 1.22 483, 925 431,723 .892 
SN oce e RE PEEPRT 200 1, 000 TEO A AAA eot ice ud 
Indiana ......................... 7,480,896 | 6,526,622 . 872 9, 186, 411 | 10, 474, 127 1.14 
Indian Territory ................ 
i . 888 138, s E 
Oklahoma Territory............. | 87,100 82, 940 38, 911 142, 402 1.025 
¿A oli e uA DE 331,749 792, 464 .88 932, 214 988, 220 1. 06 
ESCHIUCEY rs | 185,931 | 141,04 | .76 554,286 | 486,083 -877 
Tennessee....................... 
Louisiana ....................... 548, 617 188, 985 . 944 917,771 416, 228 . 1535 
MIOhIERD ng eere ee pr EVER 
57 1, 066 1.41 à 4, 4 
Missouri......................... l C and oy Hm 
New YOIEI 1. 22.0 22 gos vue 1,119,730 | 1,530,852 1.367 | 1,162,978 | 1,849,135 1.59 
Ohio: 
Eastern and southern ....... 5,136,366 | 6,471,821 1.26 5,585,858 | 8,881,514 1.59 
A odores eru 15,877,730 | 14, 284, 072 .899 14,893,853 | 17,351, 339 1. 165 
Mecca Belden ............... 135 1,466 | 10.86 575 1, 668 2.90 
Total iode eer E RE ERE 21,014, 231 | 20, 757, 359 .988 | 20,480,286 | 26,234,521 1.28 
¡=== qe SSS SO ee ora 
Pennsylvania: 
Franklin ......... dia 50, 555 199,432 | 3.945 48, 209 192, 836 4.00 
Pennsylvania ............... 12, 012, 125 | 15,064,861 1.254 11,305,692 | 17, 976, 050 1.59 
Smiths Ferry................ 1, 200 1, 800 1.50 1, 255 1, 995 1.59 


Total ............ eere 12,063,880 | 15,266,093 | 1.265 | 11,855,156 | 18,170, 881 1.60 


| ———————————— |———— [———————— 
————— a eee | ee [————— 
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Total quantity and value of crude petroleum produced in the United States and the average 
price per barrel in 1902 and 1903—Continued. 


1902. 1903. 
State and district. ! Average Average 
Quantity. Value. | price per! Quantity. Value. | price per 
barrel. | barrel. 
Barrels. Barrels. 
gpo CI 18,083,658 | 3,998,097 .221 17,955,572 | 7,517,479 . 4187 
West Virginia: | | 
West Virginia ............... 13, 498, 685 ' 17,006,469 | 1.26 | 12,893,079 | 20, 499, 996 1.59 
P CUM 
oa | 33,848 | 2.81 6, 316 16,536 | 2.62 
VOTADO ir 
TOUS ¿ato 13,513,345 17,040, 317 1.261 12, 899, 395 | 20, 516, 532 1.59 
Wyoming.........-..een eee 6,253 | 43,771 | 7.00 8, 960 62,720 | 7.00 
Grand total................ DRR, 766, 916 ' 71,178, 910 . 8019 [^9 161, 337 | 94, 694, 050 . 9426 
i 


Production of light oil in Petroleum included with West Virginia's production. 
af rodus «tion of light oil in Voleano included with West V irginia’ s production. 
bin addition to this quantity, 76,538 barrels were produced in Kentucky, valued at $41,353; 489 
barrels in Missouri, valued at 8842; and 431,359 barrels in Texas, valued at £176, 634, which were tanked 
and unsold by the produa ‘ing companies. The total quantity produced but not sold in 1902 was 
505,386 barrels, valued at $218,829; the total production in 1902, marketed and unmarketed, was there- 
fore 89,275,302 barrels, valued at $71, 397,739. 


The increase or decrease in the production by States, as well as the 
percentages of increase or decrease in 1903 compared with 1902, are 
shown in the following table: 


Total production of crude petroleum and percentage of increase or decrease, by States, in 
1903, as compared with 1902. 


Production. Percentage. 


1902. 1903. Increase.| Decrease. 


i O dc—————— | ————— —— 


Barrels. Barrels. Barrels. Barrels. 


California 2o ch ae ee as 13, 984,268 | 24,382,472 | 10,398,204 |............ 14.36 |: s sees 
Colorado ...... eese eere erae 396, 901 483, 925 87,024 Locos 21.93 |.......... 
IDO. 200: O A stn eats 200 coe owes 100. 00 
Indiana edes onto oriri omoi 7,480,896 | 9,186,411 | 1,705,515 |............ 22.80 |.........- 
O ROFOMO D usto. 37, 100 138,911 | 101,811 |............ 974.42 |.......... 
Oklahoma Territory............. | 

KANSAS ...0.0c0.ccccccecececcesee | 331,749 | — 932,214 | — 600,465 |............ 180. 99 |..... TRT 
KED (UOKI D M E | 185,331 554,286 | — 368,955 |............ 199.08 |........-. 
Tennessee...................-.-. 

Louisiana................. eee ree 548, 617 917, 771 369,154 |............ 67.29 |. ero inna 
Michigan 2 Leu ehe ERROR 

Missouri .......0.ccccccecececeeee | i TO Ads a ia ici 
New York... esee 1,119,730 | 1,162,978 43,248 |...... sess. 8.86 |.........- 
A S 21,014,231 | 20,480,286 ............ 533, 945 |. ......... 2.541 
Pennsylvania ................... 12,063,880 | 11,355,156 |............ 708,724 |.......... 5.875 
Texas ....eessssssss essersi. 18,083,658 | 17,955,572 |............ 128,086 |.......... .708 
West Virginia ......... Lese eee. | 13,513,245 | 12,899,395 |...........- 613,950 |.......... 4.543 
Wyoming ........... cesses | 6,253 8, 960 nri A BRE 40.29 |.........- 


TOU cicero iaa | 88, 766, 916 |100, 461,337 | 11,694, 421 |............ BI hentai 
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RANK OF STATES. 


The following tables show the order of production of the several 
States of the United States, the quantity and value produced by each, 
and their percentages of the whole in 1902 and 1903: 


Rank of petroleum-producing States and Territories, with quantity produced and percentage 
of each in 1902 and 19083. 


1902. | 1903. 
| poete ceno 
State. " Quantity, | Percent- State. * | Quantity. | Percent- 
3 | age. 3 | age. 
E HELD nM EE MIL D DIE ELEM 
Barrels, Barrels, ' 
Ohl0.2ii£e evel ue A 1 | 21,014, 231 23.67 | California ............. 1 | 24,382, 472 24.27. 
Texas do 2 18,083,658 20.37 | Ohio.................-. | 2; 20,480,286 20. 89 
California ............. 3 , 13,984,268 15.75 | Texas ors Re VE 8 17,955,572 17.87 
West Virginia ......... 4 | 13, 513, 345 15.23 | West Virginia ......... 4 | 12,899,395 ` 12. 84 
Pennsylvania ......... 5 | 12, 063, 880 13.59 || Pennsylvania ......... B| 11,355, 156 11.30 
Indiana ............... 6 | 7,480,596 8.42 | Indiana ............... 6 9, 186, 411 9.14 
New York ............- 7| 1,119,730 1.26 | New York ............. | 7! 1,162,978 1.16 
Louisiana ............- gl 548,617 62 | Kansas ..........0.000- | g 932, 214 | .98 
Colorado .............. 1 Qi 396, 901 . 15 | Louisiana ............. (9 917,771 . 92 
i 4 
D DI TII I : 7 9 e x " y A os 
Kansas | 10 | 331, 74 38 || Kentucky lio 554, 236 55 
Kentucky ............. " | EFR gy || Tennessee ooo ccoo 2.0 j 
Tennessee ............. | tà ; Colorado .............. 11 482, 925 .48 
Indi itory ...... i Tritory ...... 
an ICO m 37, 100 Indian Ti ali lio 135,911 
Oklahoma Territory.. J | Oklahoma Territory... | 
Wyoming.............. 13 ' 6, 253 05 Wyoming ............. | 13 8, 960 | 16 
Michigan.............. | T | pia l Michignn.............. Iri M 
Missouri ............... i T EU j i 
AA scenes 15 200 TIN OSs. aro ¡NAAA 
100. 00 


Total ua | 88, 766, 916 100. 00 Total ais i ...| 100, 461, 337 


The increased production in California during 1903, nearly one- 
fourth of the entire output of the country, has caused it to appear at 
the head of the list of producing States in the United States, passing 
Ohio and Texas from third place to first. Ohio has for many years 
held this distinction. Kansas has also changed places with Louisiana 
by a small margin. 

When the States are arranged according to the value of the petro- 
leum produced in the United States, and not, as in the first_of the 
preceding tables, according to quantity, there is a considerable read- 
justment for the year 1903. As in the arrangement for 1902 Ohio 
is first in the list and leads West Virginia by a large percentage. 
Next in line after West Virginia is Pennsylvania, third, followed by 
Indiana. Texas is fifth. California is sixth in the list of values, 
credited with only 7.81 per cent of the total value, though it produced 
24.27 per cent of the quantity. Louisiana is eleventh in the list of 
values and ninth in the list according to quantity. 
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Rank of petroleum-producing States and Territories, with value of production and percentage 


1902. 
^d 
State. 3 
Ohio. ...... HEUS 1 $20,757,359 
West Virginia ......... 2 | 
Pennsylvania ......... 3 
Indiana ............... 4 
California ............. 5 
Texas ....... lane | 6 
New York ............. | 7 
Colorado .............. 8 
Kansas................ | 9 
Louisiana ............. 10 
Kentucky ............. | 
+11 
Tennessee ............. ' 
Wyoming.............. | 12 
Indian Territory ...... lis 
Oklahoma............. 
Michigan.............. hs 
Missouri............... 
Illinois ................ | 15 
Total saudi ...| 71,178,910 


PRODUCTION 


of each, in 1902 and 1903. 


West Virginia 
Pennsylvania 


.. 0.0... 0- -.<<0 0. .OO +. 


Indian Territory 


BY FIELDS AND 


Value. 


. $26, 234, 521 
20, 516, 532 
18, 170, 881 
10, 474, 127 

7,517, 479 
7, 399, 349 
1, 849, 135 

988, 220 


e@aeeel rornnn. coco 


Percent- 
age. 


27.70 
21. 66 
19.18 
11.06 


7.81 


The production of petroleum in the principal fields of the United 


States from 1898 to 1903, inclusive, was as follows: 


Production of petroleum in the United Stats, 1898-1908, by fields and States. 


Field. | 1898. | 1899. 


[Barrels of 42 gallons.) 


AT | 
Appalachian ............ 31,717,425 | 33,068,356 | 36,295,433 
Lima-Indiana........... 20, 321, 323 


PAN AAA ech wees RA pee ta enn eee tebe eee 


Indian and Oklahoma 


ds A A eats ck te ha ies eee ie f 


-— € 


a In addition to this amount, 4,377 barrels of crude oil were 


1902 | 1903 
32,019,787 | 31,558,248 
23,358,626 | 24,080, 264 
13,984,268 | 24,882,472 

396, 901 483, 925 

331, 749 932, 214 
18,083,658 | 17,956,572 

648,617 917,771 

37, 100 138, 911 
6, 253 8, 960 
957 3, 000 
100, 461, 337 


69,389,194 | 88,766, 916 


roduced in Kentucky and Tennessee 


in 1897, 19,125 barrels in 1898, and 13,578 barrels in 1899, for which, as none was sold or used, no value 


could be given, 


b Includes 41,405 barrels of oil sold in Kentucky and Tennessee in 1900, but produced in previous 


years. 
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This table, showing the production by fields and States in the 
United States from 1898 to 1903, clearly illustrates the remarkable per- 
sistency with which the older fields continue to produce. The regu- 
larity of the combined production of the Appalachian and the Lima- 
Indiana fields is quite marked. Taking the nearest million barrels, 
the following is the result: 1898, 52 millions; 1899, 53 millions; 1900, 
58 millions; 1901, 55.5 milions: 1902, 55.4 millions, and 1903, 55.6 
millions. Nearly all the other fields and States show a surprisingly 
continuous growth since 1896. 


® 
COMBINED VALUES OF PETROLEUM AND NATURAL GAS IN 1903. 


Petroleum and natural gas combined rank next to pig iron and coal 
in the list of values of the crude mineral products of the United States 
in 1903, as is shown in the following table: 


Value of petroleum and of natural gas produced in 1903, their combined value and per- 
centage, and runk of combined value by States. 


Value of Value of pe- "—- 
State. crude petro- M LE o troleum and | P ea | Rank. 
leum. 888. | natural gas. | ge | 
Pennsylvania ....oooooooocooccccccococonos $18, 170,881 | $16,182,834 | $34,353,715 | — 26.32. 1 
A INNER PER A 26, 234, 521 4, 479, 040 80, 713, 561 | 23.53 . 2 
West Virginia ............................. 20, 516, 532 6, 882, 359 27, 398, 891 20.99 3 
Indiana A edu ree eee 10, 474, 127 6, 098, 364 16, 572, 491 12.70 4 
TOXIN. LLLI Lu I V on edict uec 7,917, 479 21, 391 7,538, 830 5.79 | 5 
Callforrilü ni in 7, 399, 349 104, 521 7,503, 870 | 5.77 6 
New York .................eeceeee eee ten 1, 849, 135 493, 686 2, 342, 821 | 1.79 | 7 
KANSAS od sis RD eere EE OR aa E 988, 220 1,123, 849 2, 112, 069 1.62 | 8 
ined o PUMP C RN 
Kentutky | 486, 083 390, 601 876, 684 65 9 
ps PEE | 
CONOTED A aii dada debes 431,723 14, 140 445, 863 . of 10 
Lovin cercar idas 416,228 |.........uuus. | 416, 228 .32 11 
Indian Territory........................... 
142, 402 1, 000 143, 402 .11 12 
Oklahoma Territory ....................... | 3 
Arkansas "cm 
| 62, 720 2, 460 65, 180 | 13 
WYOMING A rede e Bacca Des ns 
Missouri rr 
4, 650 7,070 11, 72 .07 14 
Michigan onec oe ss | * 
South Dakota..........s sse eene serre 10, 775 10, 775 15 
A A AAN 3,310 3, 310 16 
Total A raid tos oe Bucs aa 94, 69-4, USO 35, 815, 360 130, 509, 410 | 100. 00 


rn 5 .—— ————— 


PRODUCTION OF CRUDE PETROLEUM IN UNITED STATES FROM 
1859 TO 1903, INCLUSIVE. 


In the table following will be found a statement of the production 
of crude petroleum in the United States from the beginning of pro- 
duction, marked by the drilling of the Colonel Drake well in 1859, up 
to and including the production of 1903, the table being by years and 
States. 
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Production of crude petroleum in the United States, 1859-1908, by years and by States. 
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o Includes all production prior to 1876. 
^ Includes all petroleum produced in Kentucky and Tennessee prior to 1883. 


[Barrels of 42 gallons.) 
Year. B a Ohio West Vir- | California. ind Ten: Colorado. | Indiana. 
New York. ginia. nessee. 

1830. ove PATE ALS A Xr EN sesamin deltas TN TR tad 
E A tebe tot SOU; 000 A RR A A A A 
53 E EUER E E O CERES A ANUS 
1862......-. eee $: 060. 690" | uoce reos esas esas E A roc ee oes pnm 
1853: osos ceci PEGI: LUN RERO A A A E Genes ceetes aewest 
1864........ eee. 2-116 100] AAA osse A RR O chee D EIE 
le E Se nca 2-407 700. A A A, A E A A 
1866....... eese AA A O A. REM M cR 
E a PE TE BB IFO A AMS A AA A O 
1868 2 eas res PAG VIE A AAA A A A HORRORE 
1869.............. 4:219:000 A esas does A A Sposa MER sacteeseaes 
Lr RR Seana 5 OO TO A ——e A REN OAE EE 
T.a een ee ean AOT | ee A A AS AA IMS: 
1819. A BOO A A, AA PR A mE 
y A A A A A EEE PEE aoa 
Er eee ee ee A MA MS ac ye oe ain A eae sea RUNE 
E E 8,787,514 | 200,000 | 3,000,000 | 4175,000 |............]...- erre nnne 
1876; 5 eed aus ee 8, 968, 906 31, 763 120, 000 12 000 NORD. cC T 
Dry UEM 13, 135, 475 29, RRR 172, 000 13-000. AS O cU 
| A 15, 163, 462 38, 179 180, 000 e DTI. PES Mp 
JR. oue wee ace 19, 685, 176 29,112 180, 000 E O e Ded 
1880...........-.- 26,027, 631 38, 940 179, 000 IA O PT E ÓN 
TRB Ieee 27, 376, 509 33, 867 151, 000 90 RED or crac AO [b s a set 
e oes ec 30, 053, 500 39,761 | . 128,000 128,636 | 5160,933 ............]....... eee ee 
Lo MN RE 23, 125, 389 47,632 126, 000 142, 857 IN bd A A 
TSS ie hae uei. 23,772, 209 90, 081 90, 000 262, 000 € 148. A EPEE 
IRRD. cece ccc. 20, 776, 041 661, 520 91,000 325, 000 5:100. A de a an ous 
HRD linee Scat 25,798,000 | 1,782,970 102, 000 377,145 4. 726 A Seleucia’ deus 
E MESURER 22,356,193 | 5,022,632 145, 000 678, 572 4,791 76,296 |............ 
[n a aaannnnnonn 16, 483,668 ' 10,010, 868 119, 448 690, 333 5, 096 297,612 A 
E eee NEM 21,487, 435 | 12, 471, 466 544, 113 303, 220 5, 400 316, 476 83, 375 
e ao annannnnnn 28, 458, 208 | 16, 124, 656 492, 578 307, 360 6, 000 368, 842 68, 496 
y A 33,009,236 | 17,740,301 | 2,406,218 323, 600 9, 000 665, 482 136, 634 
18005. 56 5 eee 28,422,377 | 16,362,921 ¡ 3,810,086 385, 049 : 6,5 824, 000 698, 068 
ROS ricas 20,314,513 | 16,249,769 | 8,445, 412 470, 179 3, 000 594,390 | 2,335,293 
1804. 1 ce odas 19,019,990 | 16,792,151 | 8,577, 624 705, 969 1, 500 515,746 | 3,688,666 
RO os | 19,144,390 | 19,545,233 — 8,120,195 | 1,208, 482 1,500 | 438,232 | 4,386,132 
1896 de come iavn 20, 584,421 | 23,941,169 — 10,019, 770 | 1,252, 777 1,680 361,450 | 4,680,732 
1897.. 5225 o utes 19, 262, 066 | 21,560,515 | 13,090,045 | 1,903,411 322 384,934 | 4,122,356 
E M 15,913,464 | 18,738,708 | 13,615, 101 | 2, 257, 207 5, 568 444,383 | 3,730,907 
Jit RO REM 14,374,512 | 21, 142, 108 | 13,910,630 | 2,642,095 18, 280 390,278 | 3,848,182 
1900.......... Le. 14,559,127 | 22,362, 730 | 16,195,675 | 4,324, 484 62, 259 317,385 | 4,874,892 
1901.............. 13, 831,996 | 21,648,083 | 14,177,126 | 8,786, 330 137, 259 460,520 | 5, 757, 086 
1902. bie teo 13, 183, 610 | 21,014,231 | 13,513,345 | 13, 984, 268 185, 331 396,901 | 7,480,896 
1008: 5 ES 12, 518, 134 | 20,480,286 | 12,899,395 | 24, 382, 472 554, 286 483,925 | 9,186,411 

Total ...... 640, 919, 590 (80,251, 603 144, 600, 691 | 66,216,945 | 1,187,498 | 7,336,851 | 55, 022, 696 
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Production of crude petroleum in the United States, 1859-1908, by years and by States—Con. 


t 


Indian | Wyo- Louisi- United 


Year. | Dlinois. | Kansas.) Texas. | Missouri. T mingi ana. i «States 
| Oe , | 
o A mM A A AA csset Paks, ODORE Ere | 2, 000 
A A TER TEE po Tm 500, 000 
A, A tacto odisea dou a soc a s put Tome 2, 113,609 
INS. A EE D ONSE] NE | Sa EE. er wer a 3, 056, 690 
or E i eoe. AE EROR. ME AA am MADE | 92,611,309 
LU ARN A A eee ee O Dre TON ree Pri MERE 2,116, 109 
ABD eis castes RE A A. CA ME Serre TO 2,497,700 
E A ete O. AE A O A A 3, 597, 700 
A A ranas rc O A A peer err is: 3, 347, 300 
DGS A A A AE, pU ET CAE: AE 8, 646, 117 
11-77 A EPOR oM A A sensa oos A COET 4, 215,000 
A. LOS Mad URN CIEN A pe pn IR 5, 260, 745 
PST So QR AMES O IER ONE IA IO PARÓN ATE 5, 205, 234 
A E eer A A A EA O 6, 293, 194 
Yr A A O AE or Mur EMEN ROS 9, 893, 786 
e A A A A. RN. Or MR o 10, 926, 945 
P rH AN A A A A A A E b 12, 162, 514 
VITO oom RR E A POI AS 9, 132, 669 
A RA EC le PE ATE A teen A A 13, 350, 363 
n AN A A A E A A os 15, 396, 868 
A PU A A vr. mr com 19, 914, 146 
j|. MUR O A II RU ene A 26, 286, 123 
E A O A AN E O E AA 27, 661, 238 
1889. 5.0552: PME a NU rcv orem p Ur 30, 510, 830 
LCS A ned haan le data att MEM A A A PE 23, 449, 633 
|. A, A A A A T e T" 24, 218, 438 
OSs A ET. RS octane A A EA 21, 858, 785 
LL O, NE A A EA MONEO AA 28, 064, 841 
PBST A O A A A O AAA 28, 283, 483 
SS O O E PN NEM E NP 27, 612, 025 
1889...........- ' — 1,400 500 48 rA D REPTAS E TNEI: 357163, 513 
1890...........- | 900 | 1,200 54 rl ENSE A 45, 823, 572 
j|; AA | 675 1, 400 54 25 BO A A 54, 292, 655 
1892..........-. | 521 | arene e 45 10 Bo eee hue nd 50, 509, 657 
1893............ l 400 | 18,000 50 50 108 RR as 48, 431, 066 
1894. ........... | 300 | 40,000 60 8 130 | 2,369 .......... (— 49,344,516 
1895............ 200 | 44,430 50 10 37 3,455 1.......... 52, 892, 276 
1896. ........... 250 | 113,571 1, 450 43 170! 2,878 .......... c 60, 960, 361 
1897............ 500 | 81,098 65, 975 19 625 | 8,650 |.......... c 60, 475, 516 
|, A 360 | 71,980 646,070 101 ness 5,475 O c 55, 364, 233 
1899. ........... 360 | 69,700 669,013 b132 soos 5,560 Lc e 57, 070, 850 
1900. ........... 200 | 74,714 836,089 | 41,602 6, 472 5,450 Lees 63, 620, 529 
1901 ER 250 | 179,151 | 4,393,658 | «2,335 | 10,000 5,400 |.......... 69, 389, 194 
1992. ........... 200 | 331,749 | 18,083, 658 d757 | $37,100 6,953 | 548,617 | 88,766,916 
E A co EEE | 982,214 | 17,955,572 | 43,000 |/ 138, 911 8,960 | 917,771 | 100, 461,337 


Total .... 6,576 ¡1, 959, 707 42, 551, 796 | 8,299 | 193,565 49, 450 |1, 466, 388 | 1, 265, 751, 585 


a In addition to this quantity, it is estimated that for want of & market some 10,000,000 barrels ran 
to waste in and prior to 1862 in the Pennsylvania fields; also a large quantity in West Virginia 
and e 

b Includes all production prior to 1876 in Ohio, West Virginia, and California. 

? In addition to this quantity, 4,325 barrels of crude oil were produced in Kentucky and Tennessee 
in 1896, 4,377 barrels in 1897, 19,125 barrels in 1898, and 13,578 barrels in 1899, for which, ax none was 
sold or used, no value could be given. 

dIncfudes the production of Michigan. 

e Includes production of Michigan and small production in Oklahoma Territory. 

fIncludes-production of Oklahoma Territory. 
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The entire production of petroleum in the United States since it 
was first discovered in 1859 amounts to 1,265,751,585 barrels. If we 
allow 5.6 cubic feet for the cubical contents of each barrel, the num- 
ber of cubic feet would be 7,088,208,876, which would require a cube 
whose sides would be 1,921 feet in each direction; or the oil would fill 
a tank whose base is 1 square mile to a height of 254 feet. If we allow 
33 barrels to be the equivalent of 1 ton of average coal, this number 
of barrels represents 361,643,310 tons of coal. The total quantity of 
all the coal produced in the United States during 1902 was 301,590,439 
short tons. 

Of the grand total of all the crude petroleum produced since the 
beginning in 1903 Pennsylvania produced 50.6 per cent, Ohio 24 per 
cent, West Virginia 11.4 per cent, California 5.23 per cent, Indiana 
4.34 per cent, and Texas 3.36 per cent, leaving only 1 per cent to be 
supplied by the remainder of the States producing petroleum. 


DECREASE IN APPALACHIAN FIELD. 


This field embraces all the districts producing what is popularly 
known as ** Pennsylvania oil." It extends from Wellsville, in New 
York State, on the northeast, down through western Pennsylvania 
into West Virginia, includes a large portion of southeastern Ohio, 
and extends across the States of Kentucky and Tennessee into Ala- 
bama. The production in Kentucky is becoming more important 
each year. That of Tennessee has remained almost stationary for the 
last ten years, being confined to one locality near its northern border. 
Alabama has not yet produced any merchantable quantity of petroleum. 

The year 1903 showed in all the States which go to make up the 
Appalachian field a decrease in production of 460,879 barrels, or about 
1.44 per cent, the comparatively small increase in the production in 
New York, southeastern Ohio, and Kentucky and Tennessee not being 
sufficient to offset the larger decrease in Pennsylvania and West 
Virginia. 

The following table gives the production of the Appalachian States 
in 1902 and 1903, with the percentage of their increase or decrease. 
A part of the production in Ohio comes from another field, known as 
the Lima-Indiana field, but is not included in this table. 
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Production of petroleum in the Appalachian field in 1902 and 1908, by States, showing 
increase or decrease. 


Production. Percentage. 
State. ———————— — ——| Increase. | Decrease. rr ——— — 
1902. 1903. Increase. | Decrease. 
Barrels. Barrels. Barrels. Barrels. 
New Yorke cose tias 1,119,730 | 1, 162, 978 AD DAG A 5 3-88. osa Soaked 
Pennsylvania ............... 12,063,880 | 11,355,156 |............ TUR TOD APO 5.875 
West Virginia ............... 13, 513, 345 | 12, 899, 395 |............ 613,950 ios 4. 543 
Southeastern Ohio........... 5,136,501 | 5,586, 433 449,932 asussa 8,70 A 
Kentucky and Tennessec.... 185, 331 554, 286 368,955 |............ 199.08 ard on esas ee 


Total l2 eesoch Seupeden 32, 018, 787 | 31,558, 248 |............ 460, 539 | TRES | 1. 439 


INCREASE IN LIMA-INDIANA FIELD. 


This field embraces a portion of northwestern Ohio and central 
Indiana. The petroleum in this field comes from the Trenton lime- 
stone and carries a small percentage of sulphur. The petroleum from 
the Appalachian field is found almost entirely in sandstone, and is gen- 
erally known as ‘‘ white-sand oil;” it is free from sulphur, produces 
a larger percentage of illuminating oil, and is more easily refined. 
There was a decrease in 1902 and 1903 in the production in that por- 
tion of the Lima-Indiana field lying in Ohio, which was more than 
offset by the increased production in Indiana The increase in the 
Indiana portion during 1903 was 1,705,515, and the decrease in that 
portion of the field in Ohio was 983,877 barrels, a gain of 721,638 
barrels, or 3.09 per cent. 


Production of petroleum in the Lima-Indiana field in 1902 and 1908. 


Production, | Percentage. 
State. ——— —— ——— ———-| Increase. | Decrease. ————-_————- 
1902. 1903. Increase. | Decrease, 
Barrels. Barrels. Barrels, Barrels. | 
0) 5 eene 15,877,730 | 14,893,853 |............ 983, 877 | DDR 6. 196 


Indiana so vet e Rao 7,480,896 | 9,186,411 | 1,705,515 |............ 24 NU A 


Total ...ccccccceesceeee 23,358,626 | 24,080,264 | — 721,628 |............ | 3.00}, 
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WELLS AND STOCKS IN APPALACHIAN AND LIMA-INDIANA FIELDS. 


In the tables following are shown the number of wells completed 
and of dry holes in the Appalachian and Lima-Indiana fields for the 
years 1902 and 1903: 


Number of wells completed and of dry holes in the Appalachian and Lima- Indiana fields 


A in 1902 and 1903, by months. 
1902. 
Appalachian. Lima-Indiana. Total both fields. 
Month. : [s - ; 
Com o Com- Com- E 
pleted. | PTY- leted, | PTY- | pleted. | PTY: 

AP idoli. PS 582 169 436 58 1,018 227 
February cr 455 132 325 | 44 780 176 
MATA eat 2514 158 411 44 925 202 
April PPP 579 186 418 46 997 232 
| oum DS 648 161 | 547 60 1,196 221 
A A wane see 745 214 ' 656 81 1, 401 295 
hip) MEM PdL TER 685 166 614 55: 1,299 221 
Angust ar oo 56 a P bU 125 149 638 65 1,363 214 
September............- eese 730 194 650 78 1, 380 272 
October coca wo vo Ev ato Pr deni Re 713 176 627 81 1,340 260 
NOVGI DEF ica aio 729 209 648 64 1,377 273 
DecemboE isc oda 617 217 490 46 1,107 263 

Total .....0.--ceececcececececeeees 7,722 | 2,181 | 6, 460 | 725 | 14,182 2, 856 

1903. 

January ii ii dre tine 490 139 | 884 31 874 170 
hi0. 144 9 neni aeeoe a 513 159 432 39 945 198 
MAIO o uo IA IER ERE Deae EE ae ex 495 140 493 32 988 172 
APR LEA E 664 159 523 38 1,187 197 
May ai No | 715 178 710 62 1, 425 240 
UNG id sree Siw Kes wi vie vU RI VERE AS CHER | «39 227 $10 72 1, 649 299 
^in T 781 194 765 72 1,546 266 
AUGUE ciis cres an ee e x e vete 846 216 23 85 1, 669 301 
September. .......ooooooooocooncconocarmo.. 814 198 | 7 56 1,534 254 
October osu coda rias 815 223 70 73 1,565 296 
November.....................- eee ees 824 218 733 56 1,557 274 
December cias 678 163 | 615 59 1, 293 222 

Total ......0.cccceececeececececeees 8,474 | 2,214 | 7, 758 675 | 16,232 2, 889 


Of the entire number of wells drilled in both fields in 1908, 82 per 
cent were productive, as compared with 80 per cent in 1902, with 78.6 
per cent in 1901, and with 80.6 per cent in 1900, which indicates the 
remarkable character of the general result in securing paying wells. 
The total number of wells drilled and operated in these two fields dur- 
ing 1903 is estimated at 133,500. 
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Stocks of petroleum held 


Appalachian and Lima-Indiana fields. 


[Barrels of 42 gallons. ] 


1899. 1900. 
fei ee LA ESSE SER SSCN ME eS ee ees 
National Transit Co....------- —ÀÁ 7,615,626 | 8, 174,506 
Southwest Pennsylvania Pipe Line Co...| 1,960,443 1, 368, $92 
Eureka Pipe Line A 1, 593, 080 1, 101, 201 | 
Buckeye Pipe Line Co. (Macksburg oil).. 674,583 591, 899 | 
Cumberland Pipe Line A O do A uere 
Southern Pipe Line (COL cese eese sum | 396, 250 471,599 | 
Crescent Pipe Line Co........-- 70007 73, 633 103, SUS 
New York Transit Co.......---000007 | 756, 120 533, 030 
Tidewater Pipe Co ....--00000087 294, 265 334, 308 
Producers and Refiners' Oil Co.....------ 140, 966 148, 769 
Elk Oil Co......-- tá 597 595 
Emery Pipe Line Conicet 25, 102 20,252 
United States Pipe Line Co. ......-------- 33, 148 25, 857 
Other limes ....-----seeeereerr nT 287,372 300, 832 

KK E 
Total stocks Appalachian fleld..... 13, 451,191 13, 475, 543 
Total Lima-Indiana stocks.....---- 10,515, 927 14, 985, 928 
Total both fields a... -242222707107 23, 997,118 | 28, 464, 176 


This table shows that the stocks of oil held by v 
panies in iron tanks decreased 3,054,698 barrels in 


Appa 
rels. The stocks of the Lima oil 
barrels. 
years. Since 1900 there has 


been a decrease in 


5, 069, 782 
865, 177 
1, 465, 606 
476, 491 
125,574 
391, $92 
126, 052 
330, 666 
345, 613 
139, 868 
625 
22,470 
57,271 
215,072 


AA A 
9,635, 192 


17, 760, 306 


27,395,798 


lachian field revealed a decline in the net stocks of 886, 
suffered a reduction of 9,167,189 
Stocks at the close of 1903 were the smallest of the last five 
stocks in the eastern 


The Appalachian 


and Ohio-Indiana oil regions Of 8,471,124 barrels. 


stocks 
ered by 
products 


have been drawn upon very 
the above table, owing 
of the high grades of oils. 


production of the great Bradford field was at its zenith, 
ton rock districts of Ohio and Indiana were an un 
stock of surplus oil stored i1 


petroleum supply, the 
40,000,000 barrels. 


to the increas 
In the early eightie 


—— M 


known 
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by pipe lines at close of 1899, 1900, 1901, 1902, and 1903 in the 


1902. 1903. 
1,456,556 | 1,037,458 
605, 270 706, 769 
1,440,810 | 1, 09, 472 
606, 192 472, 150 
279,493 408,378 
226, 448 429, 547 
87, 822 154,177 
154, 804 7,504 
418, 504 ONT, 782 
283, 154 241, 987 
2,093 |.......----- 
25, 483 14,128 
82, 198 63, 847 
42, 497 31,516 
5,741,021 | 4,854,715 
17,306,426 | 15, 138, 037 
93,048,050 | 19,993, 352 


arious pipe-line com- 
1903. The whole 
909 bar- 


heavily within the five years cov- 
ing demand for the 
s, when the 
and the Tren- 
factor in the 
| iron tanks rose to 
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RELATIVE POSITION OF PETROLEUM-BEARING FORMA- 
TIONS IN THE APPALACHIAN AND LIMA-INDIANA 
FIELDS. 


The following table gives a close approximation to the relative posi- 
tion of all the known productive rock series of the Appalachian and 
the Lima-Indiana fields, referred to the Pittsburg coal. 

The intervals vary greatly in different localities and are only locally 
productive of petroleum and natural gas. The general section is com- 
piled from well records in the McDonald and the Bradford fields of 
western Pennsylvania and records of wells in western New York, and 
represents the consecutive arrangement and relative position of the 
strata. The composition of the individual strata which produce petro- 
leum varies from rather fine-grained sand to a pebble conglomerate sand, 
more or less coarse, of the Carboniferous and the Devonian periods, 
and to the sandy and crystalline limestones of the Silurian period. In 
southeastern Ohio there is one sandstone known to be productive of 
petroleum that is 100 feet above the Pittsburg coal, and is known as 
the Goose Run sand, 


Petroleum-produemg horizons. 


—À MÀ——— — — A —— ee —————— 


Approxi- 
f E Sis 7 i , T" mate depth 
Geological equivulent.; Petroleum-producing horizons, Locality where produetive. below Pitts- 
! burg coal. 
y Feet. 
Pittsburg coalcapping.......... Not productive................. 0 
Connellsville sand ............. West Virginia .................. 40 
Conemaugh or Barren 
measures XIV. Morgantown sand..............|..... (D oorr eani ao 80 
Crinoidal limestone............ Not productive................. 300 
" Hurry-up sand ".............. Southwestern Pennsylvania 325 
und West Virginia. 
Mahoning Dunkard or first |..... nre TTC NET 485 
Cow Kun sand. 
Second Dunkard sand.......... Southwestern Pennsylvania, 525 
Allegheny or lower southeastern Ohio, and West 
productive XIII. Virginia. 
Lower Freeport or second Cow |..... OO sciamus ada 630 
Run sand. 
Ferriferous limestone .......... Not productive................. 890 
Tionesta, Homewood, or John- | Southwestern Pennsylvania, 920 
son Run sand, southeastern Ohio, Kentucky, 
eastern Kentucky, and West 
Virginia. 
UpperConoquenessing orupper |..... A E tee 970 
salt sand, 
Pottsville XII......... 
Lower Conoquenessing or mid- |..... dO cesis die ki Pbi eu ew 1, 050 
dle salt sand. 
Lower salt sand Olean or Southwestern Pennsylvania, 1,130 
Sharon conglomerute or southeastern Ohio, West Vir- 
Maxon sand. ginia, Kansas, and Indian 
Territory. 
Mountain limestone............ Not productive................. 1,225 
Mauch Chunk XI ..... {Keener sand and sandy lime- | Southeastern Ohio and West 1,345 
stone. Virginia. 
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Petroleum-producing horizons—Continued. 


Geological equivalent. | Petroleum-producing horizons. 


| Big Injun or Sub-Olean sand.. 
Squaw sand 
Upper gas sand 


Berea or Butler County gas 
sand. 


an anne... 920. .«G090 


Devonian or Ohio shales 


First or Gantz sand (100-foot 
sand upper portion). 


Red Valley sand or 50-foot sand. 
(100-foot sand lower portion.) 


Second or 30-foot sand.......... 
Gray, Stray, or Bowlder sand 
Third or Gordon sand 


Upper Devonian VIII. 


Stray third sand 


Fourth sand.................... 


Fifth sand 
Bayard sand 
Elizabeth or sixth sand 


Se ee ee 
ee ee es 
er 
ero... 222259 
PO oso... 


Speechley sand 


Balltown, Cherry 
Garfield sand. 


Sheffield or Gusher City sand 
Deer Lick sand 
Bradford sand 


Elk sand or Waugh and Porter 
sand. 


Kane sand 
Corniferous limestone 


e... <<. ..<.oe.<o ee c.n.oo 


Grove, or 


e<..neonecarencaon..eo 


Lower Devonian VITI. 


-. o... .. e... n.. ..... . oo 


Clinton limestone 
Trenton limestone ............. 


Cambrian ............. Sands and shales 


Locality where productive. 


Southwestern Pennsylvania, 
southeastern Ohio, West Vir- 
ginia, and eastern Kentucky. 


Southwestern Pennsylvania ... 

Southwestern Pennsylvania, 
southeastern Ohio, West Vir- 
ginia, and Kentucky. 
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Approxi- 
mate depth 
below Pitts- 

burg coal. 


Feet. 
1,375 


1,465 
1,535 
1,730 


Not productive; produces gas..|............ 


Western Pennsylvania, south- 
western Ohio, and West Vir- 
ginia. 


Western Pennsylvania and 
West Virginia. 


Western Pennsylvania, south- 
eastern Ohio, and West Vir- 
ginia. 


Western Pennsylvania and 
West Virginia. 


Southwestern Pennsylvania 
and West Virginia. 
AS A t ERE eee 


Northern West Virginia and 
southwestern Pennsylvania. 


| 


Northwestern Pennsylvania... 


conoscan e. n.nne e. .eaoee.enn..e..n. noo. 
e... eo .e.n nono ooo 


Northeastern Pennsylvania 
and western New York. 


wee en eh ooooossnuaso on non.a. ocaso 
"^". pp. nn nen... e. e.on.... 
e-2a297"222200479*0^*92422299 


n.e.norslNdllencno=roocnonsoseann no. neca 


| Northeastern and central Ohio, 
western New York, and 
Ontario, Canada, 


Central Ohio and Kentucky ... 


Northwestern Ohio, Indiana, 
and Kentucky. 


Northwestern Newfoundland.. 


1, 885 


2,010 
2,070 
2,130 


2,145 
2,200 


2, 260 
2, 420 
2,590 
2,700 
2,816 
2, 905 
3, 020 
3, 150 


3,350 
3, 420 
3, 460 
3, 670 


3, 860 
5, 625 
6, 000 
8, 700 


9, 230 
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EXPORTS. 


The following tables are the official statement by the Bureau of Sta- 
tistics of the quantity and value of petroleum and its products (mineral 
oils) exported from ports and districts in the United States for the 
year ending December 31, 1903, as compared with the preceding year: 


MINERAL RESOURCES. 


Exports of mineral oils from the United States in 1902 and 1908. 


Port and kind, 


CRUDE. 


.. . o... 00.0... . . 01. ..0..e.000 000600000... 00.0..0.... 


ernro nen nn... non nono no... . o eno - 


Philadelphia 
Galveston 
Other district 


ee on”... oe .non. np nn ..o nn e. 


Conor con... ne. co ooo. non... naoo...n..n..n...... » 


Cono. no nonnnen.non.. o naves. o... ..n.o.n..nao.o.o 


NAPHTHA. 


Baltimore ................. mme TETTE EE 


Boston and Charlestown 


Oe ... o... oo nc. ro ..o e... .on.. oo 


Philadelphia 
Galveston 


dc. nnnoo.e.n..n nn ne. hti" t) 2) t 


POC .eon»mso no ..no..o o... .nt.n.o.on..n..n.na e. ._.« LO e..oo 


Ce aos ee ey 


Dela WTC A beeen a a oe 
New York 
Philadelphia 
Galveston 


Loro on... n.e.900.0.x0......o.. a ed 
€ € 9 9 ^ à» » e 9 e » 9 à * o * à * 6 € à «e * ^ 9 9» e 9 à oo aos 


LL ran nn... <<... .n. no. o... nen. .n.o...»... oo 


Total 


a... orosco o. e..n..nQ$ vos. n.oo. nn... .. 5... . o... .. 


LUBRICATING AND PARAFFIN, 


BHIUTDOf.. A A 
Boston and Charlestown 
NOW VOT eco dais dba 
Philadelphia 
Galveston 


aran nn. no cct ono... . 


..o eo o... nn... «ec... o. ......... <.. «.... 


LOS... o.n. oO... nn eoeM56—...4. 00001000. 5.<0a. a... .. 


a... eno a. nnononsno co... .on.... nn... ooo 


e. o... e... e... r ono... .o... .. o o.oso»o. 


arrasaron... non. nono... na] ri ooconso.n$< mos. 


c.o.o.n.o...n non... n. non. na neon nosaoc on. oo ooo 


vconnn..n.no. nossano nn connanoa]onor.nno nono | o oonon ro. n..oe. ooo 


Lover osna nan nn oe.n....o..n.o.pononasocncosnajnorca.nrc anne ronco|onoooon.o.n..e.... 


1902. | 1903. 

Gallons. Value Gallons, Value, 
5, 000 $450 
98,306,742 | $4,768,012 | 94,260,271 | 5,280,778 
499, 616 28, 898 | 6, 542 406 
26, 837,777 1,382,816 , 15,414,523 989,675 
18, 430, 353 109, 326 | 12, 298, 357 260, 440 
1, 159, 235 41,959 | — 4,526,994 250, 387 
145, 233, 723 6,331,011 | 126,511,687 | — 6,782,136 
1, 800 361 
630 104 
33, 547 3, 083 
10, 598, 990 945, 247 7,423, 541 944, 431 
7,152, 106 290, 458 4, 205, 068 425,57 
297,174 T0153 A RENE 
1, 634, 367 152, 791 1, 308, 567 144, 990 
19, 682, 637 1,392,771 | 12,973,153 | 1,518,641 
40,496,380 | — 2,812,779 | 34,885,981 | 2,495,465 
594, 132 57, 329 670, 106 80, 070 
6, 000 519 130, 927 - 11,950 
459,963,722 | 30,522,742 | 361,687,183 | 29,086,370 
262, 096,870 | 14,619,604 | 270,212,278 | 18,058,258 
2, 824, 853 81,778 4, 711, 964 143, 159 
12, 888, 991 984, 304 | 19,538,795 | 1,480,396 
778,800,978 | 49,079,055 | 691,837,234 | 61,355,668 
1, 148, 772 135, 297 2,314, 770 267, 246 
127,797 92. 454 104, 635 18, 621 
54, 028, 524 8,123,534 | 66,429,994 | — 9,591,421 
24, 633, 086 2,170,108 | 24,633,928 | — 2,436,512 
30, 563 3, 555 
2, 267, 394 415, 761 2, 108, 051 372,710 
82,200,503 | 10,872,154 | 95,621,941 | 12,690,065 
11,550 1,018 27, 090 1, 562 
9, 013, 116 241,757: 2,452,128 71, 885 
23, 865, 428 619,527 | — 2,497,320 59, 988 
5, 114, 465 46, 270 3, 859, 425 113, 472 
311, 201 13, 580 917, 277 35, 222 
38, 315, 760 922, 152 | 9, 753, 240 282, 129 
1,064, 233, 601 | 68,597, 148 | 926, 697,255 | 72, 628, 539 
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Exports of mineral oils from the United States in 1902 and 1903—Continued. 
RECAPITULATION BY KINDS. 


Port and kind. | 1902. 1903. 
p > Es 
; | Gallons. Value. rallona. Value. 
Crude petroleum ..............-.. eese nne 145,233, 723 | $6,321,011 | 126,511,687 | $6,752,150 
Naphthüo A eios dapi asque ii rr | 19, 682, 637 1,392,771 | 12,973,153 1, 519, 541 
Illuminating oil......................-e eee | 778, 800, 978 49,079,055 | 691, 837,234 | 51,355, 668 
Lubricating oil and paraffin .................. | 82,200,503 10, 872, 154 95, 621, 941 12, 690, 051 
Residuum 252 Seseedsccobeiecu.oeeveseteawees ' — 88,315, 760 | 922, 152 9, 753, 240 | 282, 129 
Total ......0c0cccccceccececcececcececeees ` 1, 064, 233, 601 | 68,597,143 | 936,697,255 | 72, 62%, 539 
RECAPITULATION BY PORTS. 
Baltimore :2ocopedesvuioiSO dc LER iA no Ue OE | 41,570,152 | $2,948,076 | 37,202, 551 $2, 763,072 
Boston and Charlestown ................... eL. 733, 409 80, 801 807, 461 100, 807 
De ]AWAPO e Eois mech ra onera E eV eS 98, 312, 742 4,768,531 | 94,424,745 | — 5,295,811 
New YOrk secco p exe EO E E DRUR C EDNE | 534,103,968 | 39,867,178 | 437,999,388 | 39,694,513 
Philadelphia scaner ad | 344, 585,267 | 19,082,513 | 316,963,117 | 21,970,005 
GBIVERION a A A a | 26, 666, 875 241, 649 20, 900, 309 920, 626 
Other district8........oooooncoccorcnncccanono.o | 18,261,188 1,608,395 | 25,399,681 2, 283, 705 
Grand totalcos io tei A eed 1,064,233,601 | 68,597,143 | 936,697,255 | 72,624,539 
| AA WE i 
Exports of mineral oils from the United States, 1887-190.. 
[(Gallons.] 
i | otal. 
Year Crude. | Naphtha. xo ind Resid m. d 

i parafin. Quantity. , Value. 
1887........ 80,613,839 | 12,344,669 | 464,702,903 | 20,340,820 | 2,989,098 | 581,021,329 | $15, 231, 958 
1888........ 77,387,799 | 13,466, 234 | 450,801, 683 | 24,280, 826 | 1,861,101 | 567,797,616 | 47,563,749 
1889........ 84,144,196 | 13,958, 985 | 548, 496,241 | 27,754,239 | 1,837,791 | 676,191, 455 | 52, 792, 473 
1890........ 95,368,525 | 12, 406, 586 | 547,542, 569 | 31,896,146 | 1,828,900 | 659,042, 726 | 51,657,302 
1891........ 94, 926, 424 ¡ 11,398,085 | 526,972,018 | 33,068,716 932, 692 | 667,297,985 | 45,351,957 
1892........ | 104, 012,829 | 16,351,340 | 586, 406, 366 | 33, 805, 128 329,574 | 740,905,237 | 42, 283, 163 
1893........ 114, 609, 343 | 16,249, 389 | 705,674,917 | 34, 762, 754 460,614 | 871,757,017 | 41,117,814 
1894........ | 114, 268,611 | 14,831,967 | 726,726,687 | 38,975,128 59,766 | 894,862,159 | 40, 463, 088 
1895........ 115,954, 128 | 12, 757,940 | 677,500,647 | 46,769, 565 143, 850 | 853,126,130 | 56,223, 125 
1896........ | 117,921,276 | 13,420, 769 | 749,305, 844 | 50, 629, 143 507,990 | 931,785,022 | 62, 764, 278 
1897........ 121,488,726 | 13,430,320 | 795,919,525 | 51,228,284 | 12,230,902 | 994,297, 757 | 59,057,547 
1598........ 114,915,082 | 17,026,626 | 761,152, 107 | 63,965,341 | 29,415,451 | 986,480,610 | 52,551,018 
1899........ 117,683,967 | 17,904,015 | 724,562,993 | 69,329. 188 | 21,544, 278 | 951,024, 441 | 64,992, 219 
1900........ 138,161,173 | 18,570,488 | 739,163,461 | 71,211,353 | 19,749,996 | 986,856,474 | 74,493, 707 
1901........ 127,008,002 | 21,684,734 | 827,479,493 | 75,305, 938 | 27,596,352 |1,079,074,519 | 72,784, 912 
1902........ 145, 233,723 | 19,682,637 | 778,800,978 | 82,200,503 | 35,315, 760 11,064,233, 601 | 68,597, 143 
1903........ 126, 511, 687 | 12,973,153 | 691,837, 234 | 95,621,941 72, 625, 539 


9, 753, 240 | 936, 697, 255 


This table indicates the remarkable steady trade in our exportation 
of crude petroleum and its products over a series of years, although 
the exportation for 1903 shows a considerable falling off in the quan- 
tity of crude, naphtha, illuminating, and residuum exported. The 
quantity of lubricating petroleum exported, on the other hand, shows 
a large increase. The value of the entire quantity exported shows 
an increase, as compared with 1902, of about $4,000,000. 
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MINERAL RESOURCES. 


The following table gives the quantity in gallons and the value for 
each month during the last four years: 


Exports of mineral oil from the United States in years 1900-1908, by months. 


Month. 


November.................. ees. 
December ....................... 


AUREUS ni ease ce ences vip 
September..................uuuu. 
OGLODOP A op EROR pcd en 
NOVeinbet- secos a cana 
December ....................... 


1900. 
Gallons. 
76,001,193 | $6, 426, 014 
65, 181, 888 5, 619, 021 
75, 950, 707 6, 609, 705 
69, 056, 431 6, 130, 458 
84, 895, 969 6, 867, 580 
79, 812, 430 5, 872, 630 
90, 902, 917 6, 286, 090 
104, 017, 828 7,393, 490 
89, 689, 052 6,517, 837 
95,191,183 , — 6,278,457 
76, 451, 544 ! 5, 254, 562 
79, 672, 332 | 5, 237, 863 
986, 856, 474 | 74, 493, 707 
1902. 
Gallons. 
95,043,650 | $6, 064, 804 
66, 181, 793 4, 390, 794 
88, 483, 621 5,512,559 
RR, 970,138 | 5,775,468 
90, 324,733 ` 6,048,791 
96, 997, 150 | 5, 869, 983 
86, 633, 444 | 5,662, R37 
89, 853, 637 5,563,917 
82, 268, 037 | 4,953, 792 
100, 990, 406 6,557, 263 
83,554,869 , — 5,485,884 
94, 632, 123 | 6,711,051 
1,064, 233, 601 | 68,597, 143 


1901. 

Gallons. 
86, 664, 193 $5, 819, 985 
65, 538, 129 4,539, 727 
75, 197, 239 5, 417, 085 
87, 932, 625 6, 251, 802 
98, 677, 7. 6, 576, 904 
85, 156, 212 5, 538, 986 
99, 415, 209 6, 373, 491 
93, 502, 384 6, 268, 383 
102, 177, 175 6, 738, 977 
91, 267, 756 6, 464, 608 
95, 652, 943 6, 296, 115 
97,892, 918 6, 495, 849 
1, 079, 074,519 72, 784,912 

1903. 

Gallons. 
59, 728, 465 $4, 640, 950 
70, 957, 459 9, 128, 788 
63, 709, 151 4, 822, 125 
78,776,878 6, 157, 035 
78,194,996 | 5,987,375 
74,659, 397 5, 582, 486 
87, 005, 600 6, 336, 286 
80, 412, 826 5, 949, 247 
87, 935, 631 6, 574, 333 
84, 675, 226 7,052, 394 
82, 715, 599 6, 756, 802 
87, 926, 527 7, 640, 688 
936, 697, 255 72, 623, 539 
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The following table exhibits the total production of crude petroleum 
in 1903, in barrels and in gallons, also the separate derivatives exported 
and their value, together with their sum and value. This amount 
represents approximately 45 per cent of the total refined product that 
was obtained from the crude petroleum in the United States: 


Quantity of crude petroleum produced in, and quantities and values of petroleum products 
exported from, the United States during each of the calendar years from 1871 to 1908, 
inclusive. 


Production. Exports. 
Í n 
Year ending De- Minera as O ormanu 
cember 31— | Barrela (of 42 Gallons ing all natural oils, | ao 
gallons). without regard to grav- Naphtha, benzine, gaso- 
ity). ine, etc. 
Gallona. Gallona. 

1ST ibenidelneNU 5, 205, 234 218,619,828 | 11,278,589 | $2,171,706 8, 396, 905 $895, 910 
189 ue 6, 293, 194 264,314, 148 | 16,303,975 2, 761, 094 8,688, 257 | 1,307,058 
Cro NN EE 9, 893, 786 415,539,012 | 19,643, 740 2,665,171 | 10,250,497 | 1,266,962 
IST e 10, 926, 945 458,931,690 | 14,430,851 1,428,494 | 10,616,644 997, 355 
1875 cedet onish 12, 162, 514 510,825, 588 | 16,536,800 1,738,589 | 14,048,726 | 1,392,192 
1876 Cueccsiaidexsi: 9, 132, 669 383,572,098 | 25,313,271 3,343,763 | 13,252,751 | 1,502,498 
1877 AAA 13, 350, 363 560, 715,246 | 28, 773, 233 3,267,309 | 19,565,900 | 1,938,672 
1878 A 15, 396, 868 646, 668, 456 | — 24,049,604 2,169,790 | 13,431,782 | 1,077,402 
1879 es 19, 914, 146 836, 394,132 | 28,601,650 2,069,458 | 19,524,582 | 1,867,996 
Oda 26,286,123 | 1,104,017,166 | 36,748, 116 2,772,400 | 15,115,131 | 1,344,529 
bici as 27,661,238 | 1,161,771,996 ! 40,430,108 3,089,297 | 20,655,116 | 1,981,197 
1882 ......-.2.ese. 30,510,830 | 1,281,454,860 | 45,011,154 3,373,302 | 16,969,839 | 1,304,041 
THES E Loupe eas 23, 419,633 984,884,586 | 59,018,537 4, 439, 097 | 17,365,311 | 1,195,035 
¡Seat 24,218,438 | 1,017,174,396 | 79,679,395 6,102,810 | 13,676,421 | 1,132,528 
A 21,858, 785 918,068,970 | 81,435,609 6, 040, 685 | 14,739,469 | 1,160,999 
1886 wo. ceeceeeceee 28,064,841 | 1,178, 723,322 | 76,346, 480 5,068,409 | 14,474,951 | 1,264,736 
Bra da 28, 283,483 | 1,187,906,286 | 80, 650, 286 5,141,833 | 12,382,213 | 1,049,043 
ota 27,612,025 | 1,159,705,050 | 77,519, 452 5,454,705 | 13,481,706 | — 1,083, 429 
1880: oup pes 35,163,513 | 1,476,867,546 | 85,189,658 6,131,002, 13,984,407 | 1,208,116 
A 45,822,672 | 1,924,552,224 | 96,572,625 6,535,499 | 12,462,636 | 1,050,613 
TROT ÓN 54,291,980 | 2,280,263,160 | 96,722,807 5,365,579 | 11,424, 993 R68, 137 
1890 ds 50,509, 136 | 2,121,383,712 | 104,397, 107 4,696,191 | 16,393,284 | 1,037,558 
18984............. 48,412,666 | 2,033, 331,972 | 111, 703, 508 4,567,391 | 17,301,005 | 1,074,710 
1894a............. 49,344,516 | 2,072,469,672 | 121,926, 349 4,415,915 | 15,555,754 943, 970 
1895a............. 52,892,276 | 2,221,475,592 | 111,285,264 5,161,710 | 14,801,224 910, 988 
1896a............. b 60,960,361 | 2,560,335,162 | 110,923, 620 6,121,836 | 12,349,319 | 1,059,542 
A b60,475,516 | 2,539,971,672 | 121, 488, 726 5,020,968 | 13,430,320 994, 781 
1898 MS b 55, 364,233 | 2,325,297, 786 | 114, 915, 082 4,764,111 | 17,026,626] 1,053,231 
1899 .............. b57,U70,850 | 2,396,975,700 | 117, 683, 967 5,957,829 | 17,904,015 | 1,557,607 
1900 c.. ........... 63,620,529 ¡ 2,672,062,218 | 138,161,173 7,340,749 | 18,570,488 | 1,651,201 
DEE e) DEEE E 69,389,194 | 2,914,346,148 | 127,008, 002 6,037,544 | 21,684,734 | 1,741,547 
1909. tits d 88,766,916 | 3,728,210,472 | 145, 233, 723 6,331,011 | 19,682,637 | 1,392,771 
E ae E 100, 461,337 | 4, 219,376,154 | 126,511,687 6,782,136 | 12,973,153 | 1,518,541 


a Exports are for fiscal years from 1893 to 1896, inclusive. 

b In addition to this quantity, 4,325 barrels of crude oil were produced in Kentucky and Tennessee 
in 1896, 4,377 barrels in 1897, 19,125 barrels in 1898, and 13,578 barrels in 1899, for which, as none was 
sold or used, no value could be given. 

e Includes 41,405 barrels of oil sold in Kentucky and Tennessee in 1900, but produced in previous 


Cars, 
d In addition to this quantity, 608,386 barrels were produced, but not marketed. 


y 
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Quantity of crude petroleum produced in, and quantities and values of petroleum products 
exported from, the United States, etc.—Continued. 


Exports. 


Year ending December 31— Mineral, refined or manufactured. 


Dluminating. ne UE paraf- 
Gallons. Gallons. 

o Me P 132,178,843 | $33,493,351 240, 228 992, 406 
INO ch lag A EA E 118, 259, 832 29, 456, 453 438, 425 180, 462 
LST pm 207, 595, 985 41, 357, 686 1, 502, 503 517, 466 
Ly! E dew ea Heats cadeae ie T E TT 206, 562, 977 30, 168, 747 993, 068 269, 886 
O Ease ese n E ARE acne RE en 203, 678, 748 28, 168, 572 938, 052 265, 837 
A ERR aA REA eee sonore qM MES 220, 831, 605 44, 089, 066 1,157, 929 870, 431 
"yrdcee E 307, 373, 842 51, 366, 205 1, 914, 129 577,610 
ISIS E O 306, 212, 506 36, 855, 798 2,525, 545 698, 182 
A O wea 365, 597, 467 32,811,755 8, 168, 561 713, 208 
TOO A A a CRRUE RUE RR n 286, 131, 557 29, 047, 908 5, 607, 009 1, 141, 826 
INR] cocos edu neon muc quE eaa RE ERE M ET RES 444, 666, 615 42, 122, 683 5, 053, 862 1,165, 605 
TRS? d A cae Ae as E 428, 424, 581 37, 635, 981 8, 821, 536 2, 034, 487 
MSS tobi sa ————— Á—€ 440, 150,660 | 39,470,352 | 10,108,394 2, 193, 245 
o T cT 433,851,275 | 39,450,794 | 11,985,219 2, 443, 385 
jb TR . 445, 880,518 39, 476, 082 12, 978, 955 2, 659, 210 
VOD A E AAA tee wees 485, 120, 680 39, 012, 922 13, 948, 367 2, 689, 464 
A O E 485, 242, 107 37,007, 336 20, 582, 613 3, 559, 280 
INS ds des abies dee eia ibfesi s 455, 045, 784 37, 236, 111 24,510, 437 4, 215, 449 
1850 A DA xv e RUE bes dd 4 551, 769, 666 41, 215, 192 27,903, 267 4, 638, 724 
1800.1 ka A A ix ERE EN S Qe 550, 873, 438 39, 826, 086 32, 090, 537 4, 766, 850 
ISS. ras nc NERO RN Eb aa E E 531, 445, 099 34, 879, 759 33, 310, 264 4, 999, 978 
jT DNE 589, 418,185 | 31,826,545 | 34, 026, 855 5, 130, 643 
1898 Loos icu A RM qna Vi we eae eee 642, 239, 816 31, 719, 404 32, 432, 837 4, 738, 892 
A TEN 730, 368, 626 30, 676, 217 40, 190,577 5, 449, 000 
PROD 6 ot 714,859,144 | 34,706,644 | 43,418, 942 5,867, 477 
LO Mr 716, 455, 565 48, 630, 920 50, 525, 530 6, 556, 775 
A NS ge a y exe sigo sama da as auo 795, 919, 525 46, 229, 579 51, 228, 284 6, 478, 479 
VOOR MER 761,152, 107 38, 542, 082 63, 968, 341 7,335, 064 
1809 —— "a 724,562,993 | 48,466,200 | 69,329,188 8, 344, 735 
A d bd ee RR UR arce 739, 163, 464 54, 692, 872 71,211,353 9, 933, 518 
A wg etra uae t ano Pu 827, 479, 493 53, 490, 713 45, 305, 938 10, 260, 125 
TO TERES aa 778, 800, 978 49, 079, 055 82, 200, 503 10, 872, 154 
1903. A wed oe ned dea ade seca WR ev d 691, 837, 234 51, 355, 668 95, 621, 941 12, 690, 065 


a Exports are for fiscal years from 1893 to 1896, inclusive. 
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Quantity of crude petroleum produced in, and quantities and values of petroleum products 
exported from, the United States, etc.—Continued. 


Year ending December 31— 


Exports. 


Residuum (tar, pitch, and 
all other, from which 


the light bodies have 


been distilled). 
Gallons. 
DST Ner MUT ea AE 101, 052 $10, 450 
O TERN 668, 218 56, 618 
1873 ood ouod Aiec2luegu LLLI RD EV Eau SE 1,377,180 117,595 
A eá€ 2, 504, 628 177, 794 
IBID es autetiue cus ek eee E UU bemecabik rer 2, 323, 986 169, 671 
dal 2, 863, 896 239, 461 
A A O ode eee ceeded 4, 256, 112 390, 077 
A A EE E EEEE ETS 8, 126, 816 220, 835 
AP AE PI PDAS UEM EIS tees 4,827,522 273, 060 
n. dans 3,177, 680 198, 983 
A — 8, 756, 018 197, 321 
Li MH — ones 4, 261, 352 275,263 
LOSS —— ——— — ME — ey 6, 502, 524 465, 350 
1884 MUN MR NE EIN 5, 303, 298 827, 599 
iU MT 5, 713, 908 834, 767 
1596 oscuro ous Id adn 1, 993, 824 109, 673 
CT E catia OT 2, 989, 098 141, 350 
jT 1, 870,596 116, 009 
TBO PET RC Er 1, 858, 458 97, 265 
IR Dove rS La a Po Se LO f 1, 830, 612 91, 905 
189] s 1, 002, 414 61,382 
A ea es Ne NET 403, 032 38, 220 
$80das A E ENEE e cis deser 541,044 41,661 
IA ola dee eee ere LA 211, 008 14,704 
pup pepe 137, 508 13, 063 
1896 27 S asbl Ee ace taxi dev e a d e 204, 960 14,330 
A next iE Quer E E D. 12. 230, 902 333, 740 
1808 dc EA he ey ania. ica s Dra Dec 29, 418, 454 806, 570 
1R09. at ecce o d Eee UC ERE 2],544, 278 655, 878 
1900. -- cures See esset Saez sa ba o ens 19, 749, 996 845, 337 
A E peu De Eurer adu a 27,596, 352 1, 254, 983 
1909 2: tae co ote A see LEN Seda 38, 315, 760 922, 152 
1903 REOR EHE 9, 753, 240 282,129 


Total. 


Gallons. 

152, 195, 617 
144, 318, 707 
240, 369, 908 
235, 108, 168 
237, 526, 312 
263, 449, 455 
361, 883, 225 
349, 346, 253 
421, 719, 782 
346, 779, 443 
514, 561, 719 
503, 492, 462 
533, 145, 429 
544, 495, 608 
560, 784, 459 
591, 884, 302 
601, 846, 317 
572, 457, 975 
680, 705, 456 
693, 829, 848 
673, 905, 577 
744, 638, 463 
804, 221, 230 
908, 252, 314 
884, 502, 082 
890, 458, 994 
994, 297, 757 
986, 480, 610 
951, 024, 441 
986, 856, 474 


1, 079, 074, 519 
1, 064, 233, 601 
936, 697, 255 


a Exports are for fiscal years from 1893 to 1896, inclusive, 


M R 1903—42 


$36, 663, 825 
83, 761, 685 
45, 924, 880 

^83, 042, 276 
31, 734, 861 
49, 545, 219 
57, 539, 878 
41, 022, 007 
37, 235, 467 
34, 505, 645 
48, 556, 108 
44, 623, 074 
47, 768,079 
49, 457, 116 
49, 671,743 
48, 145, 204 
46, 898, 842 
48, 105, 703 
52, 270, 953 
46, 174, 835 
42, 729,157 
42, 142, 058 
41, 499, 806 
46, 660, 082 
62, 383, 408 
59,057, 547 
52, 551, 048 
64, 982, 249 
74, 493, 707 
72,784, 912 
68, 597, 143 
72, 628, 589 
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Production of petroleum in the Appalachian ou field, 1889-1908, by States. 


[Barrels of 42 gallons.] 


Pennsylvania | 


| Southeastern Kentucky and 


Year. TL West Virginia. | Ohio. Tennessee, Total. 
LES tes eas Geen Ges 21, 487, 435 544,113 318,277 5, 400 22, 355, 225 
RAP 28, 458, 208 192,578 1,116, 521 6,000 30, 073, 307 
1891 33, 009, 236 2. 406, 218 124, 323 9,000 35, 848, 777 
IM rada 28, 422, 377 3,810, 086 1,193, 414 6, 500 33, 432,377 
OU oras ara d 20, 314,513 8, 445, 412 2, 602, 965 3,000 31,365, 890 
IMM. dssdo oov bs ers 19, 019, 990 R, 577,624 | 3,184,310 1,500 30,783, 424 
AR AN HNE 19, 144,390 R, 120, 125 3,694, 624 1,500 30, 960, 639 
LO, acarreo 20, 584, 42] 10,019,770 3,366, 031 1,680 33, 971, 902 
dor Ma TAE A PESOS REIP 19, 262, 066 13, 090, C45 2,877,838 322 35, 230, 271 
(o CARA EAN 15, 048, 464 13,615, 101 2, 148, 292 5, 568 31,717, 425 
d. i a T 14, 374, 512 13, 910, 630 1, 764, 934 18, 280 33, 068, 356 
A 14,559, 127 16,195,675 5, 478, 372 62, 259 36, 295, 433 
(0 BERE Bee eee 13, 831, 996 14, 177, 126 5, 471, 790 137, 259 33, 618, 171 
IN ARA AA 13, 183, 610 13, 513, 345 5, 136,501 185, 331 32. 018, 787 
INE. Loo re ibizRERRILI 12, 518, 134 12, 899, 395 5, 586, 433 54, 286 31, 558, 248 


PRODUCTION OF APPALACHIAN FIELD, BY MONTHS AND YEARS. 


In the following table is given the production of crude petroleum 
in the Appalachian oil field from 1897 to 1903, by months: 


Production of crude petroleum in the Appalachian ou field, 1897-1903, by months and years. 


(Barrels of 42 gallons.) 
Month 1897. 1898. 1899. 1900. 1901. | 1902. 1903. 
| 

January ......... 2,754,788 | 2,816,744 | 2,492,679 | 2,918,175 d 2, 614,845 | 2,726,634 
February ........ 2,663,433 | 2,466,179 | 2,285,466 | 2,595,900 | 2,567,288 | 2,253,491 | 2,353,281 
March ........... 2,935,595 | 2,864,640 | 2,786,784 , 3,004,813 | 2,916,677 | 2,629,104 | 2,759,807 
Aprilia pda 2,809,175 | 2,689,463 | 2,642,830 ' 2,950,469 | 2,862,813 | 2,664,668 | 2,691,431 
May ............. 2,902,598 | 2,714,522 | 2,825,254 , 8,148,914 | 2,963,001 | 2,759,717 | 2,681,586 
June ............ 2,990,516 | 2,595,599 | 2,796,098 | 3,068,693 | 2,751,409 | 2,598,349 | 2,731,722 
Jülyos cie eea 3,035,861 | 2,573,112 | 2,845,149 3,100,319 | 2,921,520 | 2,825,398 | 2,758,308 
August .......... 8,115,402 | 2,668,438 | 3,001,267 | 8,198,715 | 2,941,578 ' 2,728,825 | 2,628,708 
September....... 3,085,348 | 2,579,174 | 2,839,983 3,002,998 | 2,644,103 | 2,769,060 | 2, 633, 513 
October ......... 3,078,088 | 2,581,690 | 2,920,530 3,245,506 | 2,814,972 | 2,860,506 2,664,422 
November....... 2,983,642 | 2,527,950 | 2,863,429 3,009,503 | 2,590,781 ' 2,609, 453 | 2, 374, 378 
December ....... 2,926,325 | 2,639,914 | 2,818,887 | 3,051,398 | 2,640,744 ' 2,705,371 | 2,554,468 

Total ...... 35, 280, 271 | 31,717,425 | 33,068,356 | 36,295, 483 | 33,618, 171 | 32, 018, 787 | 81, 558, 248 


PETROLEUM. 659 


AVERAGE DAILY PRODUCTION OF APPALACHIAN FIELD, 1897-1903, BY 
MONTHS AND YEARS, 


In the following table is given the average daily production in the 
Appalachian oil field from 1897 to 1903, by months and years: 


Average daily production of crude petroleum in the Appalachian oil field each month, 
1897-1908, by months and years. 


[Barrels of 42 gallons. ] 
Month 1897. 1898 1899. : 1900 1901 1902 1908 
| 

January ......... 88, 864 90, 863 80, 422 94, 135 96, 880 84, 350 87, 956 
February ........ 95, 123 88, 076 81,618 92,711 91, 689 80, 482 84, 046 
March ........... 94, 696 92, 407 88, 283 96, 929 94, 086 84, 810 89, 026 
April ............ 93, 639 89, 648 88, 092 98, 349 95, 427 88, 822 89, 714 
Maguire 93, 632 87,565 91,137 101,579 95, 581 89, 023 86, 503 
June............. 99, 684 86,519 93,202 | 102,290 91, 714 86,612 91, 057 
A 97, 915 83, 003 91,779 100, 010 94, 243 91, 142 88, 978 
August .......... 100, 497 86, 079 96,815 | 108,184 94, 890 88, 027 84, 797 
September....... 101,178 85, 972 94, 664 100, 100 88, 137 92, 302 87,784 
October.......... 99, 293 83, 280 94,210 | — 104,694 90, 806 92,274 85, 949 
November....... 99, 455 84, 264 96, 446 100, 317 | 86, 359 86, 982 79, 146 
December ....... 94, 398 85, 158 90, 932 98, 432 85, 185 87,270 82, 402 

Average ... 96, 521 86, 897 90, 598 99, 440 92, 105 87,723 86, 461 


Average monthly prices of Appalachian crude petroleum in 1902 and 1908. 
{Per barrel of 42 gallons.) 


| 1902. | 1903. 

oo riona. | Pennart Corntng.| Newa» | roma, | Pennayi- 
AOT T a EE NE E eee tva oes ^ $1.30 $1.15 $0. 98 $0. 90 $1.67) $1. 524 
February 23 nase catientacecute tunes 1.30 1.15 . 98 90 1.65 1.50 
Mareh Mc 1.30 1.15 . 98 90 1.65 1.50 
AP RET 1.32} 1.174 1.00) 921 | 1.66 1.51 
O O A 1.35 1.20 1. 03 . 95 1.66} 1.514 
JUD Vou A A A | 1.351 1.200. 1.083 953 1.65 1.50 
dJulyo. lioc beer cuiu ded cei eer aes 1.37 1.22 1. 05 97 1.67} 1.521 
ANU Ou recte LE Lu erben veta kedd | 1.37 122 ' 1.05 97 1.71 1.56 
September ..............eeseeee enne 1.37 1.22 1.05 .97 1.721 1.57} 
October sick aan O ies 1. 43} 1. 28} 1.11} 1. 03) 1.83) 1. 68) 
November ni | 1.981 1.381 | 1.211 1.13) 1. 983 1. 783 


DeCem Deh TE E 1. 64 1.49 ' 1. 294 1. 334 2. 081 1. 88} 


AYETAEG oc ss id 1. 384 1.233 | 1. 064 1. 59 
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PETROLEUM AND GAS PRODUCING ROCKS OF OHIO. 


The following arrangement of the petroleum and natural gas-bearing 
rocks of Ohio is taken from the report of the geological survey of 
Ohio for 1903, compiled by Prof. John Adams Bownocker. These 
rocks have great range stratigraphically. The Trenton limestone is the 
lowest and the Monongahela formation, or the Upper Productive Coal 
Measures, the highest. Between these extremes a large number of 
formations exist which produce oil or gas in commercial quantities. 
These rocks differ greatly in their chemical and physical properties. 


Petroleum and gas bearing formations in Ohio.a 


Goose Run sand. 

Mitchell sand. 

First Cow Run sand. 
O seo Macksbury 500-foot sand. 

Second Cow Run sand. 


Carboniferous PAS RE Pottsville conglomerate. {Salt sand. 


Maxton sand. 
Maxvillelimestone....... Mountain lime. 
[nig s sand. 


Lower Carboniferous....¿Logan group ...... A Big Injun sand. 


Squaw sand. 
Berea grit. 
DEVON: A pir e Ud Ohio shales, 
Siluri cee lune eon he a Se en c x re Med ped Helderberg sand. 
Clinton sand. 
OFAOVICIAN uta ad ore ween’ Trenton limestone. 


INDIANA. 


This State made, under the stimulation of the high prices paid, 
remarkable gains in the production of crude petroleum during 1903. 
No new pools were opened, except that in the latter part of the year 
a small pool of dark, heavy petroleum was partly developed near 
Princeton, in Gibson County, near the southeastern corner of the 
State. Nearly ail of the increased production was secured by wells 
inside cf defined limits, and in sections where the natural-gas pressure 
had decreased until it was of no great importance and the gas pools 
had in some instances been developed into patroleum-producing areas. 
It is a field of easy access, being abudantly supplied with pipe lines 
and other facilities for producing petroleum profitably. 

Indiana produced in 1903 the unprecedented output of 9,186,411 
barrels, nearly all from the Trenton limestone, valued at $10,474,127, 
an increase in quantity of 1,705,515 barrels, or 22.8 per cent, and in 
value of $3,947,505, or 60.5 per cent, as compared with 1902. The 
price per barrel rose from $0.872 in 1902 to $1.14 in 1903, a gain of 
26.8 cents per barrel. This State produced 9.14 per cent of the total 
output of the United States in 1903, and 11.06 per cent of the total 
value, the value of the Indiana output being more than 3 per cent 
greater than the value of the product of either Texas or California. 


PETROLEUM. 661 


The total number of wells drilled in 1903 was 3,693, of which num- 
ber only 380 were dry holes and 3,313 were productive wells, the dry 
wells representing only 10.3 per cent in 1903, as compared with 15 per 
cent in 1902 and with 16 per cent in 1901. The average initial produc- 
tion of new wells per month in 1903 was 4,250 barrels, as compared 
with 3,772 barrels in 1902. 

The increased production was well maintained throughout the State, 
and in numerous instances new pay streaks were found deeper in the 
Trenton limestone. One of the serious drawbacks connected with the 
operation of wells in this State is the immense quantity of salt water 
that it is necessary to pump to secure and maintain the production. In 
some localities 20 barrels of salt water are pumped for one barrel of 
petroleum produced. The economical and efficient natural-gas engine 
enables this great expenditure of power to be applied at a reasonable 
expense. 

Outside of the well-developed areas of the Trenton limestone there 
are a few smaller pools in the State which have produced some petro- 
leum, but nothing to compare in quantity to the original field. There 
are small producing areas in Jasper, Vigo, and Dubois counties in 
which the Corniferous limestone is productive. In Gibson County 
several small wells were developed during the latter portion of the 
year near Princeton which gave a production of from 5 to 15 barrels 
of heavy, dark petroleum from a formation corresponding to the lower 
Salt sand or Maxon sand of West Virginia, but known as the Mans- 
field sand in Indiana, and resting upon the Subcarboniferous limestone. 
All the well sections in this portion of southern Indiana show a very 
remarkable thinning out of the formation, as the distance from the bot- 
tom of the Mansfield sand or Salt sand to the top of the Corniferous 
limestone near the bottom of the Devonian is less than 550 feet, as 
compared with an interval of about 4,500 feet between the same horizons 
in western Pennsylvania. 

The following geological table was compiled by Mr. T. C. Hopkins, 
of the Indiana State geological survey, Twenty -eighth Annual Report, 
1908, in which the sequence of the general geological scale is given. 
The upper and lower members of the scale are wanting in Indiana, 
and the lowest members named are only pierced by the drill within 
the borders of the State, and are therefore marked as uncertain in 
their equivalents. The equivalents in Pennsylvania and New York 
and in the Mississippi Valley are also named. 
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Geological table. à 


Period Indíana. 
| | 
zx: A C RM alia RUE 
Quaternary-Pleisto- {Recent. 
Cenozoic ...... cene, ¡(Glacial. 
Teritiary. | 
Cretaceous. 
Mesozoic...... Jurassic. 
Triassic. 
| Merom-sandstone .... 
Permo-Carboniferous | Productive conl meas- 
ures. 
Manstield sandstone.. 
Huron....... sudo eris 
Mitchell.............. 
Mississipian or Lower |) Bedford oolitic ....... 
Carboniferous. Harrodsburg 
Knobstone ........... 
Goniatite............. 
New Albany.......... 
Sellersburg ........... 
Paleozoic ..... Devonian ............ SHYGDCTeCE cuo tees 
Jeffersonville......... 
Pendleton............ 
Water lime........... 
Louisville. 
Waldron. 
Silurian .............. Laurel................ 
Osgood ............... 
Clinton. 
Richmond............ 
Lorraine.............. 
Ordovician (L us 
rdovician ower. 
| Silurian). Trenton. 
| St. Peter's (?)......... 
| Lower magnestan (?). 
{Cambrian ............ Potsdam (?) .......... 
Azole ......... <¿Algonkian (?). 
E AAA A eee 


! 
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Correlation. 
Pennsylvania and Mississippi 
| New York. Valley. 
| 
Upper barren. 
Upper productive. 
Lower barren. 
Lower productive. 
Pottsville conglom- | Millstone grit. 
erate, 
A TT Chester-K as- 
kaskia. 
A E ERU CHRON St. Louis 
Mauchchunk......... Warsaw 
TRE Burlington. 
MENTION NS Keokuk. 
"re aeaaea Chouteau. 
Genessee. 
)itamilton. 
Corniferous. 
Schoharie. 
Lower Helderburg (7), 
Salina. 
1 siagura. 


i 
Hudson River. 
' (Cinecinnati.) 


, Chazy. 
Calciferous. 
! Huronian. 
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The developments of petroleum in this State during 1903 has shown 
that, in addition to the area already known, an immense area of profit- 
able territory exists in southeastern Kansas and extends over into 
Indian and Oklahoma Territories. The physical conditions surround- 
ing this field have proven to be very similar in many particulars to 
those of the original Pennsylvania field, except that the surface is 
more level. The petroleum is found in pools of greater or less extent, 
associated with natural gas over many square miles of area and not in 
concentrated pools containing from 200 to 250 acres, as is the case at 
Spindle Top and Sour Lake in Texas. 

The quantity of petroleum produced would have been considerably 
larger had the pipe lines been in condition to handle it as they did 
during the last five months of the year. Shippers by rail to Neodesha 
were obliged to submit to a reduction of 23 cents per barrel, which in 
many cases was prohibitive. The production at the close of the year 
was about six times as great as it was at the beginning, which shows 
the wonderful increase. 

Beginning with Humboldt, in Allen County, there seems to be an 
almost continuous pool to the southwest passing through the counties 
of Neosho, Wilson, Montgomery, and Chautauqua to the State line, 
where it joins that of Indian and Oklahoma Territories, an area 65 
miles in length with an average width of 20 miles, although at some 
points the distance between developed local pools of petroleum and 
natural gas is much greater. 

The production is from a sandstone formation, generally known as 
a “sugar sand,” usually from 15 to 30 feet in thickness. The general 
dip is to the west and southwest. The wells in the northern portion 
of the pool in Allen County are about 700 feet in depth, and they 
increase in depth with the general trend of the development. The 
gravity and quality of the petroleum produced increase with the depth 
of the petroleum-bearing sandstone. No very large flowing wells have 
heen developed; but a large number of wells that produce from 10 to 
50 barrels per day with remarkable regularity have been secured, 
which can be cheaply operated with natural gas. 

There has been a great increase in the length of pipe lines and in the 
number of storage tanks completed during the latter part of the year, 
and nearly all of the pools have been connected by pipe line with the 
refinery at Neodesha, which has been greatly enlarged to take care of 
the increased production. A very large area has been leased by indi- 
viduals and companies, and drilling has been most actively pushed. 
Fully 1,400 wells have been completed during the year, about four 
times as many as was completed in 1902. In no other locality in the 
petroleum fields has there been such activity as there was in Kansas 
and in Indian and Oklahoma Territories during 1903. The quality of 
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some of the petroleum produced in Kansas is equal, if not superior, to 
that of the Lima-Indiana field, and the indications are that the year 
1904 will witness a production of about 4,800,000 barrels from this 
section. 

PRODUCTION IN KANSAS. 

The production for 1903 was 932,214 barrels, as compared with 
331,749 barrels in 1902, an increase of 600,465 barrels or about 181 
per cent. In rank of production in 1903 Kansas was eighth, and pro- 
duced 0.93 per cent of the total output of the United States; in 1902 
Kansas was tenth in rank, and produced 0.38 per cent of the total for 
that year. When the value of the production is considered, Kansas 
occupied eighth place and produced 1.04 per cent of the total value 
in 1903, as compared with ninth place and 0.41 per cent of the total 
value in 1902. 

The average price for the Kansas production in 1903 was $1.06 
per barrel, as compared with 88 cents in 1902, a gain of 18 cents per 
barrel. The highest price obtained was for the oil produced at Inde- 
pendence, which averaged $1.304 per barrel. The petroleum from the 
Chanute district, which produced over 60 per cent of the total, brought 
an average of 994 cents per barrel. The lowest price paid was 60 cents 
per barrel for the heavy petroleum produced in the Humboldt district. 


CHEMICAL AND PHYSICAL EXAMINATION OF KANSAS PETROLEUM. 


Profs. Edward Bartow and Elmer McCollum, of the State University, 
have recently published three articles in the Kansas Derrick on the 
chemistry of Kansas petroleum, and from these accounts the following 
table is taken: 


Chemical and physical examination of Kansas petroleum. 


Specific Flash point. Burning point. 


Number of sample. Eb. hin ee oe 
Fahrenheit. | Centigrade. | Fahrenheit. | Centigrade. 


——— Ne —————— —Ó—— | — ——— ———— 


o o o o 
Von 0. 866 32.5 52 11 Ti 25 
RE TEES ODO PE IS 872 31.3 112 39 129 54 
A A aes 940 19.3 289 143 360 172 
d. ise SE ee eT 906 25 167 75 208 98 
Bunce tier nttsetame deja: 912 24 160 71 241 116 
isis eee 880 30 52 11 124 51 
Di a 874 81 52 11 79 26 
oce . 875 81 77 25 124 51 
A A tints ae . 857 33.5 | Ordinary temperature. Ordinary temperature. 
A Ee ses e n das . 858 393.8 |..... A, PA Ü6. sar 
A . 741 59.5 |..... [mE PR A ESES 
Dn A REA . 846 85.6 |..... AO MR 64 18 
DG A A E . 845 35. 7 Below 50. Below 10, Below 50 Below 10. 
A dee ex . 862 82.4 us 6. sslaeas donas 102 39 
BG A asus . 923 21.9 163 73 203 96 
cds le . 974 ¿AA O A P 
dO E AN . 865 32 Ordinary temperature. 102 99 
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Nos. 1 and 2 are from Chanute; Nos. 3, 5, 6,7, and 8 are from Hum- 
boldt; No. 4 is from La Harpe; No. 9 is from Cherryvale; Nos. 10 and 
11 are from Independence; No. 20 is from Neodesha; No. 29 is from 
Caney; No. 30 is from Peru; No. 33 is from Beaumont, Tex.; No. 35 
is from Keen River, California; No. 22 is from Bartlesville, Ind. T., 
and No. 18 is from Lima, Ohio. 

The total production of oil in Kansas, so far as records have been 
obtained, is as follows: 


Production of petroleum in Kansas, 1889-1908. 


Year. Quantity. | Year. Quantity. 
Barrels. Barrels. 

1889 MU —— — DOO || IROT. d eeoz A EE ERE La EEE RS 81,098 
io o ge LA: ——— ETE 71, 980 
1801... da wee ui e E iR EH CER NES 1.400 5| 1899... Gas crx es oobER ER e E RI el e 69700 
1892 ri A A 5,000 11 UI PD 974,714 
jh Pe P PEL 18,000 || 1901.............. eos 179,151 
1894 A A sacs 410.000.511 1902.1: td 331, 749 
S RM ER TR ONE AG ASO i docs nn c et vodU NOR SAL tds 932, 214 
jl... A O 113,571 


The following table gives the monthly production in Kansas from 
1898 to 1903: 


Production of crude petroleum in Kansas, 1898-1903, by months. 


{Barrels of 42 gallons.] 


Month 1898 1899 1900 1901 1902 1903 

Mei. ración 7, 602 6, 843 5, 061 8, 466 19, 684 37, 382 
February.......... eene esee 6,384 |  5,531|  4,442| 9,675| 18,079 86, 431 
A eR ESTE as 6,562 | 5,956 | 4,901 | 13,00| 19,377 25, 877 
A A AS: 8,973 | 5,874] 4,828 | 14,435 | 19,523 20, 134 
May tds Edd 6,186 | 5,788 | 5,242 | 18,706 | 18,408 59, 488 
A NA OM 6,570 | 5,581] 6,334] 16,469 | 19,142 44, 532 
A EIE RS 5,269 | 5,701 | 6,455] 16,427 | 20,873 44, 320 
AUQUSt 0.00... cee e cece cece cece cece eios 5,587 |  6,633| 7,373 | 13,996 | 22,475 88, 286 
Beptember..........--.. een nnne ree 4,723 | 6,112) 6,356, 14,274 | 23,676 | 105,891 
October A A 5,457 | 5,956 | — 8,408 | 18,411 | 38,156 | 113,683 
November ..........-.-.-ccecceeeee nen 5,224 | 5,622] 7,259 | 16,018 | 64,490] 161,031 
December .............. essen sene 5,503 | 6,603;  9,055| 17,674| 68,4071 210,659 

Total ............eseeen eere 71,980 | 69,700 | 74,714 | 179,161 | 331,749| 932,214 


The production recorded in this table for the last five months of 1903 
indicates the rapid development made in marketing the petroleum, 
much of which was held in tanks and not pumped from the wells until 
in August, when the pipe lines were enabled to give some relief. 
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Production of crude petroleum in Kansas in 1908, hy months and districts. 
(Barrels of 42 gallons.] 
Coe EA EXER a E DEM x ' = ea S e | } ERA mE Pu 
Month Neodesha.| Chanute. Humboldt. Peru. ` open OS Tota). 
January .............- se ! 7, 440 25,812 |............ 9.920. oscaliects 1,165 | 37,382 
February ................ 6, 328 26 2902 |. vues sous 2; MO [oo ceni vex 965 | 36, 431 
MarCh..oooccccccccccccnoo 7, 586 j2 Bi 8,77 porconcnonoos 1,206 | 25,377 
e EEE E 6, 706 9,966 ............ A 426 | 20,134 
US ect or | 9, 306 46, 034 431 ois 1,083 | 59, 488 
TUNE sedas | 6, 836 34, 494 145 2:194 A 923 | 44,632 
iri) GUINEA OMNE | 6, 391 34, 482 578| DISA AA 735 | 44,320 
August .................- 10, 838 67,822 |...........- "rr d MES 1,859 | 83,286 
September............... | 9, 901 82, 850 1,744 4, 931 5, 760 705 | 105, 891 
October............. sss. 12,529 75,142 6, 080 2, 952 15,297 | 1,688 | 113,683 
November............... 13, 797 69, 266 12, 053 9, 767 44, 144 2,004 | 151,091 
December ............... | 13,867 ' 75, 029 18,994 | 23,159 78,711 899 | 210, 659 
Total ninas 111,525 | 560, 001 40,025 | 63,614 | 149,912 | 13,137 , 932,214 


It will be observed in the above table that the Chanute district pro- 
duced more than one-half of the output in 1903, and that the new pool 
at Independence was made a separate district in September. 


Stocks of petroleum held by pipe line company in Kansas at close of each month in 
1902 and 1908. 


[Barrels.] 

Month 1902 1903. Month 1902 1908 
January .............. 76, 092 151,101 || July.................. 68, 521 | 257, 197 
February ...... Rene NU 74, 806 164,069 || August. .............. 70, 982 | 328, 101 
March................ 73, 887 163, 311 || September ........... 84, 388 405, 908 
April «25 ocr cet 68, 542 165,572 || October .............. 98, 982 464, 528 
May ¿rro ec 69, 596 175,771 || November ........... 119, 928 568, 884 
JUNO cs 68, 460 201,184 || December............ 126, 268 718,757 


In addition to this, there is a large quantity of petroleum stored in 
tanks of companies and individuals that the pipe lines have been unable 


to handle. 
WELL RECORDS IN KANSAS. 


Number of producing oil wells in Kansas at close of each year, 1897-1908, by counties. 


December 81— 
County. E PAR ; = 


a This total includes 83 wells which were not pumped in 1902. 
bNumber of wells connected to pipe line. 


— 
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One hundred companies were producing and shipping crude petro- 
leum by pipe line in Kansas at the close of 19U3. 
The following table is a record for the last eight months in 1903 of 
wells completed, producing, dry, and drilling, and of rigs building in 
Kansas and Indian and Oklahoma Territories: 


Well record in Kansas and Indian and Oklahoma Territories in 1908. 
WELLS COMPLETED IN 1908. 


Nov. 


Dec. 


Total. 


.a. no... oo 


..on...o. 


s.. oo... 


"c 


"at 


.».- 


.c.eo..onposoja oo sonao[|oecsononrsncjorns=ono no |[soonancr [eco cnn [.on..... 


District | Apr. | May. | June. ¡ July. ¡ Aug. | Sept. Oct. 
Neodesha .......... Ies ento 5 RY 18 85 18| 29 
Chanute ......o.oooiconon... 16 23 45 | 16 25 | 25 
Humboldt .................. 12 52 14 | 85 65 68 
-aa | 6 13 9 30 82 | 25 
Independence ..... ........ 6 4 10 36 8 82 
Cherry Vale sci. iva sesso ins 4 | 1, I0: san eeu ee 
Bartlesville ........ PENA 5 4 7 8 13 5 
Redfork............ eene jen 1j A EOS POS 

A A | ober c p 
Total. ........ | o e| m5, 109. 10| 01| 1 
i 
WELLS PRODUCING ON 318T OF EACH MONTH. 

Neodesha .......... ere 148| 139| 162 175| 197 | 210 
Chanute A A 207, 229 | 20| 351, 367 | 392 
Humboldt ......... ........ 62 81 133 | 17, 165 209 
O e 15 20 32 w, 6 81 
Independence ..... ........ 2 4 qu 10. 28 32 
Cherry vale... 22 PR 14 18 : 21 30 30 
Bartlesville ........ ........ 29 31 34 40 47 57 
Redlork AA A PA love sesta 1 3 3 3 
A A A O AO E A eod attane | 

Total......... | EO 463| 518|  637| 787,  897| 1,014 

WELLS DRILLING. 

Neodesha .......... 15 7 19 16 21 2| 9"; 
Chanute ........... | 9 11 11 6 13 13 17 
Humboldt ......... 20 1 7 12 5 16 , 30 
Peru citi i9 vu xs 6 4 24 13 34 45 38 
Independence ..... 5 1 4 18 15 24 | 10 
Cherryvale. ........ RM reet: 3 1 4 | 7 
Bartlesville ........ 2 5. 7 7 9 8 6 
Redfork............ Revere: ANNE | 2 
Cheles das Ra A A A ES E eee maser TS E 

Total......... | 56 39 77 73 101 135 132 
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Well record in Kansas and Indian and Oklahoma Territories in 1905—Continued. 
WELLS DRY OR NONPRODUCTIVE. 


i 

District. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. Nov. | Dec. | Total. 
Neodesha ..........]........ | ee eene 11 5 12 5 9 2 10 54 
Chanute AM A A 2 A E sc eau s 1 2 2 7 
AA A PS A A 17 21 16 16 16 85 
PEU A A A 1 1 10 11|' 4 7 8 37 
Independence .....'........ 4 1 7 18 4 11 10 6 61 
a AAA A A arent 1 E AA A Dis 3 
Bartlesville ........|........ 3 1 1 1 per 2 1 12 
Redfork............]........ A sed scene dne A A E A A A vs hae ahha 
Chelsea ...........- sese | DN S D POI EOS O ENEE 5 

Totals cuina [eses | 7 16 15 59 44 40 40 43 264 


Neodesha ..........l........ 2 7 7 3 2 2 2 PN 
Chanute .........-- B. etes 2 5 3 "P NONE 8 jj eis 
Humboldt .........]........|........ 1 d NOTER NTRS, 9 6 B eec 
Peru MEN cece ass 1 6 1 4 m 8 4 dures 
Independenee ..... e heec 1 4 1 11 1 18 36 :........ 
Cherry vale sc ooo lll 1 | AS eee eee A A Reet mart "EON 
Bartlesville ........ 1 1 8 4 1 ^X ERUNT 8 S MENOS 

Total......... 8 9 20 26 14 2 15 41 7, A 


PRICES IN KANSAS AND INDIAN TERRITORY. 
Range of prices paid for crude petroleum at wells in Kansas and Indian Territory in 1908, 


by districts. 
Date. Neodesha. | Chanute. |Humboldt.| Peru. | !Mdepend: cherryvaie| Bartes- 
EL A A PA A CN: AER == | A oia | 
Januaryl........ $1.15 $0.95 Lie nois | A $0. 95 $0. 98 
April22.......... 1.16 didas A 96 .94 
May 16 .......... 1.14 OF | ensue es 98 |... e Ses 94 .92 
July 16 .......... 1.16 ÓN A 96 .94 
July 28 .......... 1.18 E CRT r SCR MES 98 . 96 
September 28.. 1.20 1:001. coe 9U (Listas: 1. 00 . 98 
September 30 .. 1.22 EO 5e oeie e ¡AA 1.02 1.00 
October 8........ 1.24 1.04 $0. 60 1.08 $1.09 1.04 1.02 
October 13....... 1.26 1.06 . 60 1.05 1.11 1.06 1.04 
October 17....... 1.28 1. 08 .60 1.07 1.28 1.08 1.06 
October 24. ...... 1.30 1.10 . 60 1.09 1.30; . 1.10 1.08 
October 28....... 1.82 1.12 . 60 1.32 1.32 1.12 1.10 
November 20 ... 1.35 1.15 . 60 1.85 1.35 1.15 1.13 
December2...... 1.87 1.17 .60 1. 37 1.87 1.17 1.15 
December9...... 1. 38 1.18 .60 1. 38 1. 38 1.18 1.16 
December 29..... 1.36 1.16 .60 1.36 1.86 1. 86 1.14 


2 
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Average.prices of crude petroleum per barrell at wells in Kansas and Indian Territory in 
1908, by months and districts. 


Independ-| Cherry- | Bartles- 


Month. | Neodesha. | Chanute. |Humboldt. | Peru. pa A valo. | ville. 
— | eem uv 4 

January ......... 81.15 04S S lira tat BLOSS arca cia $0. 95 $0. 93 
February ........ 1.15 a +g ae E . 95 . 93 
Mies | 1.15 Mirra | D AA . 95 . 98 
vier pe SISSE, | 1. 15) EA rae | T EUER E . 951 933 
ON ernie ae | ”.15 e Mort 95 .93 
po RARE 1,14 WE Nasstdessenss AA ee H 92 
and AAA 1.15 BMiisscasscckeel” $ MEI conse seceas 4 Y 
August ..........| 1.18 Mil 97 n 96 
September....... 1. 18) DO cima Mails ru ERA . 981 . 961 
October 2 cio I 1. Of 0. 60 1. US? 81. 1. 06j 1,044 
November 1. 33 1.1 60 1.83 1.3 1.1 1.11 
December .. 1. 37 1.17 60 1.37 1.371 1. 193 1.154 

Average... 1.19 . 991 . 60 1. 024 1. 30; 1. 00 . 9i 


INDIAN AND OKLAHOMA TERRITORIES. 


The extension of the Kansas pool into Indian and Oklahoma Ter- 
ritories has been known for a number of years, but owing to the 
complications in the laws governing leases in both of these Territories 
comparatively little has been done in the way of development until 
during the year 1903. The developments so far have shown Indian 
Territory to contain a very large area of petroleum, some of which is 
of superior quality, nearly equal to that of Pennsylvania. A number 
of flowing wells were drilled near Bartlesville and at other localities 
during 1908, which brought up the production by leaps and bounds, 
with the possibilities only just beginning to be realized. The tables 
of prices paid, wells drilled, etc., under Kansas, show the districts of 
Bartlesville, Redfork, and Chelsea, in Indian Territory. The present 
pipe-line system connects Bartlesville with Neodesha, Kans. The 
total production in Indian Territory in 1903 was 138,801 barrels, and 
110 barrels were produced in Oklahoma, making a total of 138,911 
barrels, which sold for $142,402, at an average price of $1.024 per 
barrel. There was a gain of 101,811 barrels over the production of 
1902, an increase of 274.42 per cent. At the close of the year there 
were about 110 wells producing, but many were shut in on account of 
the want of transportation. There were 10 wells drilling. The pro- 
ducing sand at Bartlesville lies about 1,250 feet below the surface. 

The production in Oklahoma Territory was only 110 barrels from 3 
wells, which is probably the mere beginning of the operations in this 
Territory. There is no doubt that much of tus northeastern portion 
is underlain by the same measures, more deeply buried, that are so 
productive in Indian Territory and Kansas. 
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PRODUCTION IN INDIAN AND OKLAHOMA TERRITORIES. 


The following table shows the production of petroleum in Indian 
and Oklahoma Territories from 1891 to 1903, inclusive: 


Production of petroleum in Indian and Oklahoma Territories, 1891-1903. 


Year. Quantity. | Year. Quantity. 
Barrels. Barrels. 

IBOL oases oo EPIO QUE. ERE BOs |: 1898. A exa evi ResERR Eee SEE PRIME 
A DTE ETIN BOs) 1890. in cue ea wer qi eMe deua lupa daa v eR 
LBS MOM E E METRE 10: |- 1900, 5 taxe tied A ee 6,472 
TBM A Red vex RE ERES 130 | 190 553 cnr ia is tees 10, 000 
1896 ee eG eter ies coin eee A neo eae ee ery eee eR ES a 37, 100 
J896 P" A xen a e Reb E Ea a 188, 911 
ra A cee ee ee 625 


a Oklahoma included since 1901. 


Production of petroleum in Indian and Oklahoma Territories in 1902 and 1903, by months. 


(Barrels. ] 
Month. 1902. 1908. 

JADUBEy A cM au id n a EE eke ERE PEN 983 7,146 
Febrúaty TP ES 703 5,697 
MAT ius dssvescR a ce A Sada 1, 009 4,147 
f oU NC Ur "TP 583 7,084 
MAY ns A es det iud eques dena A epu Ses 2, 501 , 4,287 
nip 1, 764 8, 250 
hp RNC" TOES 1,266 | 16,113 
PURSE so ergs a o e a eee | 2, 457 10, 191 
Beptenibe A A | 444! — 8,831 
October sida st 6,788 14,3% 
November eas obuia edes um iD E I ECCL EE epi UL | 7,043 | 24, 720 
DECEMBER uptime ed pu as Rau rada eue tre du EE 8,614 ! 27, 869 

Total ........ WT nc aue . 87,100 | 138, 911 

i 
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Quantity of crude petroleum produced und shipped from Cherokee and Osage nations, 
Indian Territory, in 1903, by months and districts. 


{Barrels of 42 gallons.) 
Month. Bartlesville.| Redfork. Chelsea. Total. 
| 
| 

TADA as 7,146 o md ! 7,146 
yog Db. dc "cL BGO Tones end t4 EEE 5,697 
MUTO a a du E us 4.127 icut ss Pé 4,127 
A oda OA AAA ados 7, 084 
MANS A A a a e 4,159 IIS zoe 9x 4,277 
Ri I AO sue dock Rx dio 8, 240 
nb MS IIA tanae E 15, 864 72) ge ae 16, 103 
O A bed uou ide 10, 491 |............ THEE 10, 491 
September ci ss ooo eus deo opos iuba ORAS UMS D RES 8,547 DIA ÓN 8,821 
OCU DOR 6 is 14,177 139 7. dae e 14,816 
NOVEmDGE arial A As 24, 583 IS Pd 24,720 
December e ET eee did . 24, 457 770 2, 602 | 27, 829 

Ota oh atic tite a Gerth e bie, 184, 522 1,677 2, 602 | 138, 801 


Nine companies, with a total of 90 wells, were shipping crude oil to 
Kansas at the close of 1903. 

A small well of high-grade petroleum was struck at Newkirk, Kay 
County, Okla., but has not been put to pumping. The following is an 
analysis of the petroleum, made by Prof. Edwin De Barr, of Oklahoma 
University: 


Analysis of crude oil from well No. 1 of the Newkirk Gas and Mineral Company. 


Per cent. 
Light. gasoline Ol a AA A ia tate qd dpt ut REI RR S 1.5 
Middle gasoline Olla nio iS A A RADA AA A A A 1.6 
Heavy gasoline Ol o A A AAA 6 
Total gasoline oils (boiling below 170°) ..............oooooooororcnocaconorocornanr a 9.1 
Light kerosene or coal oil soi sis A A SURE WES pda A TUE MAE TEE 6.5 
Middle kerosene or coal 01l........ cuius ee ara uta hon a A A e 17.875 
Heavy kerosene or coal oil «coccion A A A A e tee 19.375 
Total coal oil (boiling below 319%) ............oooooooccccncronacccra roo roce rr 48. 75 
)Braidptoste isi rgo PP 5.75 
Heavy lubricating Dlls oi bee a A tt DUE ta Atrae 31. 25 
Total lubricating 01]... ira a A EN laca 87 
SOLA oils des IR IS A A ad ee A A Ee dae E 2.5 
VETAT TI kur anes T TT 7.66 
TOA A ede es a A ANA rates ceed 100 
Flashes in open tester, 65% F. _ 
Burns at 89 F. 


Specific gravity, 0.851 = 344° Baumé. 


From this analysis it appears that the Newkirk petroleum is a 
mixed oil, consisting of both paraffin and asphalt bases; that the solid 
oil obtained by analysis is paraffin, and that the residue is mainly coke, 
and is useless as oil. | 


672 > MINERAL RESOURCES. 


LOUISIANA. 


The petroleum thus far produced in this State has been from wells 
in beds of loose sand saturated with petroleum. Moreor less difficulty 
has attended their successful operation. The developments at Jen- 
nings and Welsh have long ago passed the experimental stage, and 
have become regularly productive areas. Jennings is located 90 miles 
east of Beaumont, Tex., and 190 miles west of New Orleans. Welsh 
is some 12 miles west of Jennings. 

The first well was opened in August, 1901, and tapped a loose bed of 
sand at 1,822 feet, which flowed spasmodically large quantities of sand 
and petroleum, accompanied with some natural gas. During the past 
year a number of producing wells have been added in both of these 
fields, accompanied by a number of dry holes. Some petroleum has 
also been developed in a well at Brearex Bridge. The serious difh- 
culty in most of the wells is to control the loose sand saturated with 
petroleum, which is often forced into the casing by gas pressure and 
shuts off the flow. No solid material is encountered in drilling. The 
formation consists of a series of clay, sand, and ** gumbo.” 

There was an increase in the production during the year 1903 of 
369,145 barrels, or 67.29 per cent as compared with 1902. The petro- 
leum produced at Jennings is slightly lighter in gravity than that pro- 
duced at Beaumont and carries less sulphur. It finds a market chiefly 
for fuel purposes, its value being about 19,840 B. T. U. More or less 
petroleum and natural gas have been developed at Calcasieu, Lake 
Charles, Cowley, Lafayette, and Sulphur. 


Production of petroleum in Louisiana in 1902 and 1908, by montha. 


(Barrels. } 
Month 1902. 1903 

JANUATY a e 46, 560 
FebrüBIy. o aure A A A A A 65, 108 
MAC MUN NM 82, 900 
APD PS NORRIS 83, 725 
MOY a A oM awe Ue 25, 000 75, 279 
JUNE POP a O bas eke ewes a 60, 000 97, 137 
A exui sa usus Neat oed e uo wee cee meee e LED id 75, 000 95, 473 
August Qo oda Soa. ee aue es ER ME PES UI EU CR ass 92, 894 78,017 
September svcd core peus eeieseseaua ecu eie EQesgadi cea e DE pd Le E UA 68, 723 67,845 
OCLODEE. ans 81, 257 66, 630 
November- dio 70, 707 63, 994 
DOCOM DER, in 75, 086 96, 608 

Total m ——— —— —— si 548,617 | a917,771 


40De company’s production averaged, | 


PETROLEUM. 673 
Production and value of petroleum in Louisiana, by fields and years. 


Total. 


Jennings. Welsh. 
Year. ES NTE DERRETIR VEDETTE 
Quantity. | Value. | Quantity. . Value. | Quantity. | Value. 
Barrels. Barrels. | Barrels. 
1902.02 a E ERE TEE 548,617 | $188,985 |....................... 548, 617 $188, 985 
EE. E EEEE ht ales 892,609 | 391, 066 25,162 | $25, 162 | 917,771 | 416,228 


Total Li 1, 441,226 | 580, 051 25, 162 , 25,162 | 1, 466, 388 605, 213 
ag a ca ne —— n ——— —————— ES 


TEXAS. 


The close of the year 1903 about completes the third year of the 
discovery of the remarkable deposit of petroleum at Spindle Top by 
the large flowing well drilled by Captain Lucas. Since then within & 
radius of 30 miles from Spindle Top there has been produced, includ- 
ing loss by fire and fuel consumption, not less than 40,000,000 barrels 
of crude petroleum. A large quantity has also been absorbed by 
earthen reservoirs. 

Since 1896 there has been a considerable production of a remarkably 
pure crude petroleum at Corsicana, amounting to 401,817 barrels in 
1903, but the wells are small, and there has been a gradual decline 
since its maximum of 829,560 barrels of production was reached in ` 
1900. "The oil has been refined at that locality. 

The rapid development of the Sour Lake pool, the increased pro- 
duction at Saratoga, the decline in the production of the original pool 
at Spindle Top, and the opening of an entirely new pool, known as 
Batsons Prairie, near the close of 1903 are among the important events 
in the industry of this State during the last year. 

The chief market for the crude petroluem produced in this portion 
of the State is its use as fuel. The greater portion was transported 
by water from Port Arthur and Sabine Pass, and another very con- 
siderable portion was distributed by railways in tank cars to points of 
consumption. A considerable quantity of refined products and resid- 
uum was also shipped to coastwise and foreign ports. The entire 
production of the State in 1903 was 17,955,572 barrels, a decline of 
only 128,086 barrels as compared with that of 1902. On the other 
hand, the value of the production in 1903 was $7,517,479 as compared 
with $3,998,097 in 1902, a gain of $3,519,382. In 1903 Texas ranked 
third in quantity of production, being credited with 17.87 per cent of 
the total, and fifth in value, being credited with 7.93 per cent of the 
total value of the domestic output. 

The actual quantity of all the petroleum brought to the surface in 
the Spindle Top, Sour Lake, Saratoga, and Batsons Prairie pools in 
1908 is estimated to be close to 19,000,000 barrels. If to this, 500,000 

M R 1908——43 
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barrels produced in Corsicana be added, the grand total for Texas 
production in 1903 is 19,500,000 barrels in round numbers, made up 
as follows: 


Barrels. 
Shipped Dy Waters cai A ta 8, 000, 339 
5ShiDbed DV Tall caida ias 6, 096, 207 
Shipped to storage TadKes: <a seks coor eet estes Geis E PPS 3, 302, 518 
Estimated loss by fire and seepage, and used for fuel................... 1, 550, 936 
Total production at Spindle Top, Sour Lake, Saratoga, and Batson. 19, 000, 000 
Production at Corsicana and Powell ........................... LLL... 500, 000 
Total production in Texas in 1903 ....................2......l.. 19, 500, 000 


EQUIPMENT AND DEVELOPMENT IN SOUTHEASTERN TEXAS. 


There are at present completed and in operation in the southeastern 
Texas oil fields, not including Corsicana, 209 miles of 6-inch pipe line, 
23 miles of 8-inch line, and 20 miles of 4-inch line—a total of 252 
miles, exclusive of loops and connections, short lines to Beaumont 
from Spindle Top, and lines from the fields to the loading racks on the 
railroad lines. Adding these several connections, there is a grand 
total of over 300 miles, representing an investment of approximately 
$2,000,000. 

At the close of the year there were in the southeastern Texas fields, 
not including Corsicana, 19,226,800 barrels of tankage. This was 
divided as follows: Steel tankage, 5,568,000 barrels; wooden tankage, 
736,800 barrels; earthen tankage, 12,922,000 barrels. At the same 
time, by conservative estimate, there were distributed over the State, 
for the purpose of storing oil for the use of railroads, factories, etc., 
something over 2,000,000 barrels in steel and wooden tankage. In 
addition to this storage equipment, there were in operation on the rail- 
roads of Texas during the year over 1,500 tank cars, varying in capacity 
from the 300-barrel car of the Southern Pacific system to the 150- 
barrel and 160-barrel car of the private lines and distributing agents. 
These cars carried during the year about one-third of the total pro- 
duction of the fields to points in this State and Louisiana. Very little 
oil was shipped by rail elsewhere than to these two States. A con- 
siderable part of the oil so shipped was for the use of the railroad 
companies themselves as fuel for oil-burning locomotives, one company 
having since 1901 equipped 212 locomotives with oil burners and tank 
tenders. 

Since the discovery of the Spindle Top field there have been drilled 
in that and other fields in Texas over 1,200 wells. This does not 
include the many unproductive wells drilled outside the limits of the 
proven fields and in other parts of the State in search of new fields. 
Of the total number of wells drilled in these fields a number not 
exceeding 300 were in operation at theend of the year. The remaining 
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900 and more were inoperative from three principal causes: 1. Many 
were lost in the early development period through faulty drilling. 
2. Many which at first were good producers eventually ceased to 
produce and were abandoned. 3. Many others had to be abandoned 
on account of salt water which made its appearance either during the 
drilling operations or after a few weeks of good oil production. 


SPINDLE TOP POOL. 
PROMINENT EVENTS DURING 1903. 


The original Spindle Top or Beaumont pool produced only one-half 
the quantity of petroleum in 1903 that it did in 1902. A very large 
portion of this quantity was secured by the slow method of pumping. 
During May an extension of the original lenticular pool containing 
less than 200 acres was secured to the northwest, a distance of about 
1,000 feet, hy the finding of a well which at first produced 5,000 barrels 
per day. However, this extension must have been very narrow, as 
only a few wells drilled in this new outlet proved of any value what- 
ever, and the first well soon became choked with loose sand and was 
abandoned. In January of 1903 the entire production of this field 
was only about 25,000 barrels per day; during February it was 
increased to about 40,000 barrels per day from 110 wells in operation; - 
but from this production there was a gradual decline, and at the close 
of the vear the quantity was reduced to about 13,000 barrels per day. 
There was a number of wells drilled during the year into the first or 
upper pay, found at from 750 to 800 feet, which secured a moderate 
production. The larger quantity produced in this field comes from an 
open, porous limestone at a depth of about 1,050 feet. The upper pay 
is a loosely cemented sand from which in some instances shallow wells 
produced from 500 to 600 barrels per day. Many of the small opera- 
tors became discouraged, sold out or leased their wells to the larger 
companies, and removed to Sour Lake and Batson Prairie, and there 
took part in the development of these newer fields. The slow and more 
economical exhaustion of what remains is being carried on by the 
purchasers. 

The majority of the productive wells during 1903 were those more 
recently completed. The most productive area is that portion of the 
field known as the “Flats,” just west of the original development. 
The presence of water in considerable quantity has seriously retarded 
production in many wells. The original well, which was drilled into 
the sand early in 1901 by Captain Lucas and which flowed at the rate 
of 70,000 barrels per day for ten days until capped, has long since 
ceased to be a producer. 

On the 15th day of April, 1903, a serious fire broke out in this field, 
which destroyed a number of derricks, tanks, and equipments, and 
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also consumed several hundred thousand barrels of petroleum, involv- 
ing a loss of about $440,000 to the operators. The damage was soon 
repaired, and operations continued. According to all the most reliable 
sources of information that were available, the production of the 
Beaumont or Spindle Top pool during 1903 was 8,600,905 barrels, as 
compared with 17,420,949 barrels in 1902. Besides the several 
immense loading racks where the petroleum is loaded into tank cars 
connected to the wells by pipe lines, there are two 6-inch lines con- 
necting Spindle Top with Port Arthur, operated by the Guffey Petro- 
leum Company, one 6-inch line operated by the National Oil and Pipe 
Line Company, and another 6-inch line operated by the Texas Com- 
pany; there is also one 6-inch line connecting Spindle Top with Sabine 
Pass, operated by the Lone Star and Crescent Company, and another 
6-inch line operated by the Security Oil Company. 


SOUR LAKE. 


This field was partly developed during 1902, and is located in Hardin 
County, 25 miles northwest of Spindle Top. During 1903 the area of 
productive territory was shown to be about 250 acres, and up to the 
close of 1903 about 450 wells had been completed, of which only 150 
were productive. In their early life a number of these wells pro- 
duced over 20,000 barrels per day. During the first two months of 
the year only 6 or 7 wells were producing less than 1,000 barrels per 
day. Some of the original gushers opened during 1902 were aban- 
doned early in 1903. 

In May the real development of the Sour Lake pool began, and hy 
the close of June 144 wells had been completed since the first of the 
year, the number of producing wells being 28. An area extending 
3,800 feet north and south and 2,500 fect east and west had been 
proven to be profitable territory. On August 1 there were 75 pro- 
ducing wells; many others had been lost in drilling or abandoned as 
dry holes. The production at this time was estimated to be close to 
80,000 barrels per day, which was far beyond the facilities for stor- 
ing and transporting the output. 

By the close of 1903 there were four 6-inch lines and one 8-inch 
line leading to Beaumont, a number of lines leading to the loading 
racks at the railroad, one 6-inch line to Saratoga, 10 miles distant, and 
one t-inch line to Ray wood station, on the Southern Pacific Railroad. 

The greatest production in this field was in August and September, 
when it averaged from 50,000 to 60,000 barrels per day, while that 
for December was between 18,000 and 20,000 barrels per day, the 
decline being due to the falling off of the known areas of production. 
On what is known as the * Shoestring tract,” so called on account of 
the land being divided up into long narrow strips, many wells were 
drilled within a few feet of each other until 150 had been completed. 
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Many of these wells were originally good producers; but the closeness 
of the holes soon depleted the reservoir, which caused the abandon- 
ment of one-half, and left but 75 productive wells at the close of the 
year. In the southeastern portion of the field on the Davis tract over 
100 wells were drilled during the year, not half of which were pro- 
ductive. 

The early development of the Sour Lake field dates back to 1893, 
when 6 or 7 wells were drilled to a depth of from 260 to 370 feet. 
Three of these wells produced a limited quantity of very dark and 
heavy petroleum of about 16° Baumé. There was also some natural 
residuum found on the surface near where these first wells were 
drilled. A second sand is found at an average depth of 750 feet. 
Some of the wells on this horizon produced as much as 1,000 barrels 
perday. The third and fourth sands or pays are encountered at from 
850 to 1,050 feet, respectively. The last-named horizons were by far 
the most productive, and many of them produced as much as from 
10,000 to 20,000 barrels per day when first opened up. One remark- 
able condition was developed especially in this field—the sand being 
found to be quite uniform in depth but often locally irregular inside 
of short distances. Ina number of instances, where wells were only 
a few feet apart, one well found a prolific pay streak, but the other 
failed to find any, although drilled many feet below the depth of the 
paying well. 

The production of this district in 1903 is placed at about 8,700,000 
barrels, which is slightly more than the production at Spindle Top for 
the same time. The quality of the petroleum is quite similar to that 
produced at the latter plaee, but it is slightly heavier in specific 
gravity. 

The prices fluctuated: considerably in 1903, the highest quotation 
being 60 cents per barrel in May, the lowest being 15 cents in August, 
and the average for the year being 304 cents per barrel. 

There was little regularity in the production of wells in close prox- 
imity; a few made notable records by their temporarily large output. 
The Sharp well produced 325,000 barrels in twenty days, valued at 
$80,000. Gilbert No. 1 produced enough petroleum in thirty days to 
bring $125,000. These were exceptional wells, however, and at ‘the 
close of the year there were no flowing wells, all the production being 
secured by pumping. 

Considerable difficulty was experienced in the winter months in 
frecing the heavy petroleum produced from water, as the pipe lines 
insist that only a small percentage of the latter must be delivered to 
them. To get rid of the water it was necessary to heat the petroleum 
in settling tanks. This was expensive and caused delay in transporta- 
tion. The tankage in the Sour Lake district at the close of 1903 
amounted to 3,155,000 barrels, distributed as follows: Iron tankage, 
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1,555,000 barrels; wooden tankage, 200,000 harrels; earthern tankage, 
1,400,000 barrels. 

The most disastrous fire of the year in this field broke out on August 
94, and destroyed several derricks and a large amount of equipment. 
However, only about 1,500 barrels of oil were consumed. A very 
serious effect of the fire was that, when the wells were repaired, they 
refused to flow upon being reopened, and many of them were abandoned. 


SARATOGA DISTRICT. 


This pool is located 10 miles northwest of Sour Lake and 35 miles 
from Spindle Top. The arca so far developed contains about 150 
acres, upon which there are 5 wells pumping 2,225 barrels per day. 
The production for this year is estimated to be about 150,000 barrels, 
gravity 18° Baumé. 

Operations in this field began a number of years ago, when a spring- 
pole rig drilled to the depth of 100 feet and found u heavy black 
petroleum accompanied with some natural gas. Some years after- 
wards a shallow well drilled to the depth of 250 feet produced con- 
siderable petroleum. Not until after the remarkable development at 
Spindle Top were deeper wells drilled which resulted in developing a 
pool. Hooks well No. 1 was drilled to 1,000 feet, when it flowed 
naturally and produced at first about 500 barrels per day. On May 1 
Tell well No. 1 was drilled in and flowed at the rate of 500 barrels per 
day. In June there were fourteen locations. In July the Rio Bravo 
Oil Company (Southern Pacific Railroad Company) drilled in a well near 
Hooks well No. 1, which started off at 500 barrels per day. During 
the year three iron tanks, having a capacity of 130,000 barrels were 
completed, also wooden tankage to hold 4,000 barrels was completed. 

Several large pockets of gas were encountered at a depth of 500 
feet by a number of the wells, which for a time blew out in considera- 
ble quantity, accompanied by more or less sand and mud. 


BATSON PRAIRIE DISTRICT. 


On the last day of October, 1903, a flowing well was drilled in at 
the third entirelv new field in southeastern Texas, Batson Prairie, 
Hardin County, 8 miles west of Saratoga and 15 miles west of Sour 
Lake. Previous to this discovery a well was drilled in this locality by 
the Libby Oil Company, in the fall of 1901, which, at a depth of 
about 1,000 feet, encountered a small showing of petroleum followed 
by a large flow of hot salt water, when the well was abandoned with- 
out further test. This well is about 3 miles from that of the Paraflin 
Oil Company, which at 790 feet in depth found a big flow of petroleum. 
Drilling. was continued through about 35 feet of oil strata, and the 
flow was natural. 

The petroleum found in this field is different in character and 
gravity from that of Sour Lake and Spindle Top, having a gravity of 
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between 233? and 24° Baumé. Just after the close of 1903, the Riley 
well, south of the Paraffin Companies’ well, found oil at a depth of 
about 1,150 feet, which flowed at the rate of 18,000 barrels per day. 
Previous to this a second well on the Paraffin Oil Company’s property 
on the 19th day of December had a blow-out of mud and sand which 
filled up the casing. After cleansing the hole of mud and water, a 
solid stream of petroleum began to flow to the top of the derrick, 
which was controlled with difficulty. When opened, this well pro- 
duced 4,500 barrels per day. The petroleum produced by this well 
has a gravity of 29.9° Baumé, the highest of any petroleum pro- 
duced in southeastern Texas. On December 24, well No. 3 of the 
Paraffin Oil Company pierced the oil pay, which, like that found on 
Spindle Top, developed some salt water. When this was bailed off, it 
started to flow at the rate of 15,000 barrels per day. By the close of 
the year 28 rigs had been built, and operations were increasing daily. 
Only 4,500 barrels are reported as sold in this district during 1903, 
at 25 cents per barrel. 

The other districts and localities in Texas producing more or less 
petroleum, as well as the physical and chemical character of the 
petroleum produced in the State are fully discussed in the report for 
1902, and, as the conditions are practically ünenangeds the discussion 


is nat repeated. 
CORSICANA DISTRICT. 


This pool is located at Corsicana, Navarro County, 200 miles north- 
west of Beaumont. Since 1897 it has had an average annual production 
of over 500,000 barrels of a superior crude petroleum very different 
from that found elsewhere in the State. 

The output has decreased about 47 per cent since 1901, and fewer 
wells have been drilled. 

The greater portion of the petroleum comes from a depth of 1,010 
to 1,040 feet in a loose-grained quartz sand, in which foraminifera or 
microscopic fossils are found. This bed of sand ranges from 15 to 30 
feet in thicknéss, and is capped by an almost continuous deposit of 
Ponderosa clay and marl. There area few limestone concretions found 
near the surface. The original wells produced from 10 to 30 barrels 
per day when first opened up, and they are now producing about one- 
half of that quantity. 

The area of the original field, as now developed, begins just south- 
east of Corsicana, near the old reservoir, and extends in a general 
northern direction, taking in a large partion of the town and extend- 
ing almost north for 4 miles, with an average of width of over 1 mile, 
the western boundary being very close to the line of the Southern 
Pacific Railroad. This field is fully equipped with all the modern 
appliances, including gas engines in some instances, for producing 
petroleum in an economical manner. - 
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During the early part of 1901 a field of heavy petroleum was devel- 
oped 5 miles due east of Corsicana, and also at Powell, 2 miles farther 
east on the St. Louis, Arkansas and Texas Railroad. Some of these 
wells that produced over 100 barrels per day when first opened, are 
now producing only from 3 to 8 barrels per day. 

The production in 1903 showed a considerable decline in the produc- 
tion of the lighter grade and a considerable increase in the heavier 
grade produced near Powell Stution. 


BEXAR COUNTY DISTRICT. 


Only a small quantity of heavy petroleum was produced in this pool 
in 1902. It came from wells 600 to 800 feet in depth near San Antonio 
and supplied a small local demand. 


NACOGDOCHES COUNTY DISTRICT. 


Numerous shallow wells were drilled prior to 1895 near Oil Springs 
in Nacogdoches County, some 12 miles southeast of the town of Nacog- 
doches. There has been a considerable outlay in drilling wells, estab- 
lishing receiving tanks, and building a pipe line, all of which has been 
practically abandoned. Only a very limited quantity supplying a local 
demand is now marketed. 


PRODUCTION OF PETROLEUM IN TEXAS, 
The production of petroleum in Texas since 1889 has been as follows: 


Production of petroleum in Texas, 1889-1908. 


Year. | Quantity. . Year. Quantity. 


Barrels, Barrels 
TBS Pee —— ie sews AD. ADO os. En 65, 975 
JRO code ainda AA "cT 546, 070 
E ae oe Re OE Dd dean Ced p OPERE 669, 013 
A ood sont su eo edt eels em oe V A O eek would 836, 039 
TIBUS Li Pas s Eos doc O adeb gar n ee E O Re RAS ES AE xe Era EROR 4, 393, 658 
nos ck oh A ae sie Swe ens OO. U i'm 18, 083, 658 
18995: val O A AT 60: DOU wists clots Seis dece eo ur e CR ERN 17, 955, 572 
A ioo kata ce 1, 460 
Production of crude petroleum in Texas, 1875-1903, by districts. 
Goss: Saratoga 
Year cin: Powell. | Beaumont. and. Our Batson. Total. 
e. 

I8NSD OL I Lid yu Antes none icu A a acci wu TIENE (tuc Md Co uer dA E CAM ud 50 
po PCM A AA raa Bari | licum pua QUE 1, 450 
A cue n DUKE AN nach huis sate side | DiR 65, 975 
O A 544, 620 | A A Mate Anata | das b 546, 070 
Li vH Uo c. ce cve ar lerseneessen A A b 669, 013 
O td 829.560 | 86,479 A eee deerat 836, 039 
100 atte ERE S P KDE E. EIER 763,424 | a37,121 , 3,593,113 ............ | ES 4, 398, 658 
A A AO 571,059 | 46,812 , 17, 420, 949 a44,838 |.......... 18, 063, 658 
1903......... e enn 401,817 | 100,143 , 8,600,905 | 8,848,159 4,618 | a17, 965, 672 


a Includes a small quantity produced elsewherein the State. 
b Includes a small quantity produced outside of Corsicana tield. 
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CALIFORNIA. 


The most important event connected with the output of petroleum 
in the United States in 1903 was the remarkable increase in the pro- 
duction of California and its sudden elevation to head of the States 
producing petroleum, superseding Ohio, which for several years pre- 
vious ranked first. When values are compared, however, California’s 
rank is sixth, being slightly less than that of Texas. During 1903 the 
State produced 24.27 per cent of the production and 7.81 per cent of 
the value of the petroleum produced in the United States. The total 
State production was 24,382,472 barrels in 1903, an increase of 
10,398,204 barrels, or 74.36 per cent over that of 1902. The value of 
the petroleum produced was $7,399,439, an average of 30.3 cents per 
barrel, as compared with 34.8 cents per barrel in 1902. 

The greater portion of the increase in 1903 came from Kern County, 
which, almost doubling its former large output, produced over 74 per 
cent of the total. The largest percentage of gain was in Fresno 
County, which increased 374 per cent over the production of 1902. 
The average price paid for the petroleum produced in Kern County 
in 1903 was 21 cents per barrel, and 33 cents for that produced in 
Fresno County. The highest price paid was for a limited production 
from Santa Clara County, valued at $1.914 per barrel. 


FIELD OPERATIONS. 


There was a total of about 480 wells completed during 1903, of 
which number about 125 were dry holes. Of the 16 counties in this 
State in which wells were drilled by far the greatest number were 
drilled in Kern County. So far profitable developments have been 
confined almost entirely to the Coast range, on the western side, and 
to the southern end of the great central San Joaquin Valley. 

Operations were conducted in the counties of Kern, Fresno, Los 
Angeles, Orange, Ventura, Santa Barbara, Santa Clara, San Mateo, 
Monterey, Kings, Madera, Contra Costa, Colusa, San Bernardino, 
and Humboldt counties. No new pools were opened, most of the 
operations for the year being confined. to known localities as the 
increased facilities of transportation enabled much new work to be 
prosecuted. 


KERN COUNTY. 


The Bakersfield, McKittrick, and Sunset fields, located in this 
county, were the scene of much active work during 1903, which 
resulted in the production of 18,077,900 barrels. The loose sand in 
which the deposit is found in this field is remarkably regular and often 
of great thickness, and the wells are also remarkably regular in their 
output, and range from 900 to 1,000 feet in depth, There must be 
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considerable gas pressure to cause so heavy an oil as is found to flow 
naturally. The Bakersfield pool is by far the most important, and 
there is good reason to infer that this pool will continue to produce 
still greater quantities of this quality of petroleum in the future. 
The southern terminus of the pipe line leading to Port Richmond is 
located at this field, and there is an immense quantity of petroleum, 
amounting to 3,500,000 barrels, stored in iron tanks in this vicinity. 


FRESNO COUNTY. 


The production in this county, so far, comes from what is known as 
the Coalinga field, in the southern portion of the county. Recently 
there was an extension of the field to the southwest. There was a 
remarkable increase in the production secured in this pool during 1903, 
which amounted to 1,560,129 barrels, or 374 per cent over that of 
1902. 

There are a number of grades of petroleum produced in this field, 
which range from 11° to 45? Baumé. The greater portion has a 
gravity of about 33? Baumé, but strange as it may seem the lighter 
grudes are nearest the surface. Since 1897 this field has had from 5 
to 7 miles of pipe line in operation to receiving tanks on the Sout'- 
ern Pacific Railway, near Coalinga. The Pacific Coast Oil Company 
has connected the Coalinga field with Mendota Station by 31 miles of 
pipeline. This station is on the main line from Bakersfield to Point 
Richmond, and 166 miles south of the last-named locality. One of 
the serious draw-backs at Coalinga is the scarcity of water, which is 
supplied to the drilling and pumping wells by a pipe line from wells 
several miles distant. 


LOS ANGELES COUNTY. 


The Los Angeles pool was quite active during 1908, and increased its 
production by the careful working of the original wells from 1,938,114 
barrels in 1902 to 2,087,627 barrels in 1903. There was an average of 
1,150 producing wells pumped during the year. Nearly the entire 
production was marketed as fuel petroleum. "The Whittier pool in 
the southeastern portion of this county reaches over into Orange 
County, and is known as the Fullerton pool. There are a number of 
deep wells in this pool that produce a large quantity of superior 
petroleum susceptible of refining in a profitable way. Other wells 
toward Brea Canyon produce large quantities of dark and heavy fuel 
petroleum. 

At Newhall nothing new was developed during 1903. The older 
wells have been operated regularly and a few new producers added 
inside of the developed territory. In this pool a very light variety 
of petroleum was found several years previous which was almost 
colorless and had a specific gravity of 50° Daumé. 
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/ 

In Santa Barbara County the Union and the Pinal Oil companies 
each secured a large flowing well during 1903, with indications of the 
existence of a large petroleum deposit at both localities. 

Ventura and San Mateo counties had some slight fluctuations in 
their production. There is a slight production for the first time 
recorded for Santa Clara County. 


TRANSPORTATION. 


One of the most important events of the year bearing upon the 
petroleum industry in California was the successful operating of the 
pipe line built by the Pacific Coast Oil Company and extending from 
Bakersfield to Point Richmond, a distance of 278 miles, with a branch 
line of 31 miles from Mendota to Coalinga. 

The successful handling of petroleum produced in Kern County, the 
southern terminal, with a gravity averaging 154° Baumé, was an 
entirely new departure in the transporting of liquids in pipes. This 
was brought about principally by the heating of the fluid by the 
exhaust steam and the covering of the line with a nonconductor; it 
was assisted also somewhat by the admixture of the lighter crudes 
developed at Coalinga, and in some instances by using a percentage of 
water. 

The pipe line is now delivering from 20,000 to 25,000 barrels 
per day. 

BEFINEBIES. 

There are about 40 refineries in California, although many of them 
can hardly be classed as such, as they are designed more particularly 
to reduce the asphalt to a more compact form suitable for roadways. 
This is done by crudely distilling the heavier natural petroleum, from 
which 35 to 45 per cent of solid asphalt is secured. By far the most 
important refinery in the State was in process of erection during 1903 
at Point Richmond, on the waters of San Francisco Bay, connected 
by rail with the Santa Fe Railroad. This refinery is one of the 
largest, and is destined to have a most important influence by refining 
the crude petroleum of California for distribution on the Pacific coast, 
and to the Hawaiian Islands, Japan, China, and India by tank steamers 
as a grade of petroleum that can be sold at reduced rates to the great 
masses of humanity who inhabit those portions of the globe. A large 
proportion of California petroleum must continue to be disposed of 


as fuel. 
PETROLEUM FUEL. 


The successful introduction of petroleum fuel on the Pacific coast 
has caused the rapid decline in the importation of coal. The problem 
of cheap fuel has been solved. "The railroads, the manufacturers, and 


684 MINERAL RESOURCES. 


the steamship lines are being directly benetited by its general intro- 
duction as an economical and perfect fuel. 

Petroleum that is to be consumed inside of buildings or in steam 
vessels should not contain any of the lighter products, which are in 
many cases found even in the heavier crude. It should have a fire 
test ranging from 220° to 270° F. Under these conditions it is safe 
to handle and there is no loss from evaporation. 

Numerous tests have shown that where the petroleum fuel is sold 
by measure the heavier grades have as high an evaporative test as the 
lighter ones; when sold by weight the lighter crudes usually have a 
higher evaporative value. 

The important condition necessary is good combustion, and to insure 
that the liquid fuel should be completely atomized by a steam jet or 
by compressed air. The latter is preferable, especially when super- 
heated, because it more easily produces complete combustion and does 
not carry off so large a quantity of heat. To insure satisfactory 
results it is also necessary in all cases to have the jet of liquid fuel 
spray upon hot fire bricks and not come in direct contact with the 
plates of the boiler until the combustion has been completed. 

The best results have been secured by building an arch of fire brick 
over the grate bars, the crown of which comes within 5 or 6 inches of 
the bottom of the boiler and is parallel to it. About every fourth 
brick in this arch should be left out for openings through which the 
products of combustion may escape. Inside of this arch a loose 
checkerwork of fire brick should be placed, upon which the petroleum 
should spray, only the necessary air being admitted through the open- 
ings of the grate bars. This can easily be regulated by the arrange- 
ment of the fire brick upon the bars. 

In like manner the fire boxes of locomotives which use petroleum 
for fuel must be arched with fire brick above where the spray strikes 
the back of the box, which must also be protected by fire brick, and 
an inverted arch of the same material should extend down into the ash 
pan, with open spaces in the brickwork and an open space at the front 
end for the admission of the air. 

The following table gives the number of barrels of petroleum 
equivalent to 1 ton of the coal usually found in the San Francisco 
markets, the cost of petroleum being estimated at $1 per barrel. If 
the cost is more or less than $1 per barrel the figures in the third and 
fourth columns can be changed proportionally. The third column 
gives the price that the purchaser can afford to pay for coal per ton 
to equal the fuel value of petroleum at $1 per barrel. The fourth 
column shows the reduction in cost of the fuel, due to the cheaper 
handling of petroleum. 
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Table showing the number of barrels of petroleum equivalent to 1 ton of the various coals, 
and the value of different coals per ton, as compared with petroleum at $1 per barrel. 


| Barrels of | | 
Pounds of petroleum re- Less 10 per 
water ro y MUS to 2 rie DES cent, owing 
, "T rated at , the same tothe greater 
One pound of combustible. , 2129 F. per amount of | d pt , economy in 
| pound of evaporation e barrel handling 
combustible. asltonof | Pf Ss petroleum. 
| | coal, 
ie a A A | —— —— = — — EE 
Petroleum, 15? to 18? Baumé .................. | 16.0 | A bao eaten tare ek E es 
Cardiff Jump, Wales........ooooooccoommooomoo.. | 10.0 | 4.0 $4. 00 $3. 60 
Cape Breton, Canada.......................... i 9.2 3.7 3.70 3.33 
Nanaimo, British Columbia. ......ooooooooo... ! 7.3 | 2.9 2. 90 2. 61 
Cooperative, British Columbia ................ 8.9 | 3.6 3. 60 3. 24 
Greta, Washington .................. seres mc 7.6 | 3.0 3.00 | 2. 70 
Carbon Hill, Washington.......... esses 7.6 | 3.0 3.00 | - 2.70 
| 


PRODUCTION OF PETROLEUM IN CALIFORNIA. 


In the following tables is shown the production of petroleum in 
California by years, by counties for 1903, and by counties for various 


years: 
Production of petroleum in California, 1876-1903. 


Year. | Quantity. | Year. Quantity. 
Barrels. | Barrels. 
Previous to 1876....................... 175,000. 7| TOO ot ri Ras 307, 360 
A cca E 12000. | 1RUT. Sine A 323, 600 
E AIME abad cut 1H: 0009) TROD Cieero cebat p o EET 385, 049 
rh a ee ee Re eT A E | 410,179 
TOTS ei sen hott PONO: | NU XLI Ns ei alee neste ce viola cute baler 705, 969 
VASO a riel ! — 40,552 || ON 1, 208, 482 
A A 99, 862 | BOG rra EA 1,252, 777 
1, NE NA TEE OEE EAE ¡128,636 | TROT A CAN 1,903, 411 
A BED SAL AA T PPP: 2,257,207 
iL. Pm | 262, 000 | BOG RARI IN 2,642, 095 
1885 Lote tob Pap d Vea cad 325.000: A e Eun ete abated "d 4,324,484 
i SEMPER EAN B, 786, 330 
y A AAN | 67A, 572 | 1902... e cccaceccecececcececcececcece 13, 984, 268 
1888 ....... COTON | 690,333 ON 24, 382, 472 
1889... sees n nee | —1 
PVOTHOHOR of crude petroleum in California in 1902 and 1903, by counties. 
1902. | 1903. 
ARE Quantity. ¡Total value. ON Quantity. "hatalvalue: MOM per 
Barrel. |, Barrels | 
Fresno .............eeee eene enne | — 872.498 — $257,629 — $0.45 | 2,138,058 | — $705,059 $0.53 
A Eti oat 9,705,703 2,397,372 .247 | 18,077,900 ` 3,796,359 21 
Los Angeles............ sees sess 1,938,114 1,119,679 . 58 | 2,087,627 | 1,303,406 624 
A ero EE NA 1, 038, 549 661, 158 .636 — 1,413,782 1,097,290 .716 
Santa Barbara ....... esee ^08 242,8400 167,911 .69 | 306,066 | — 159,833 ES 
Ventura o ocococccnnncccnnnnss 484,764, 267, 168 55 | — 848,295 | — 322,942. .926 
San Mateo ......eessssseeseeeee | heo £79, 1s | 5,187 9,897 — 1.915 
Banta Chi A sene Mess A Mug a | 5,007 4,723 . 812 
Totaly sii sees ds EE cir: 15,964,268 | 4,878,617 | , 848 | 24, 382, 472 | 7,399,349 . 308 
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Production of crude petroleum in California, 1897-1903, by counties. 


(Barrels of 42 gallons.] 
| Los An- ` Santa «E Ven- “Santa | San 
Year. Fresno. Kern. geles. Orange. Barbara. tura. Clara. . Mateo. Total. 

= AA E - MCN. rwr mins mui uit: s MT 
1897.......... 70,140 Le reves 1,327,011 ; 12,000 | 130,136 | 368,282 4,000 | xus iced | 1, 911, 569 
1898.......... 154, 000 | 10, 000 | 1, 462, 871 60,000 | 132,217 | 427,000 3,000 | Serene ah , 2, 249, 088 
18599.....: 2 439, 372 15, 000 | 1, 409, 356 108,077 | 208,370 ' 496,200 1.900 livianas 2,677,875 
1900.......... 532, 000 892, 500 | 1,730,263 | 372,200 | 153, 750 | 418,000 TEO Pro ! a 4, 324, 484 
1901.......... 780, 650 | 4, 493, 455 | 2, 188, 633 724,565 | 135,900 | 463,127 ................ | 8,786,330 
Wisin: 572, 498 | 9, 705, 703 | 1, 938,114 ib 038, 519 | 242,840 | 484, 764 | ds 1 800 | 13, 984, 268 
1908 APA i 138, 058 po 077,900 | 2,087,627 11,413,782 | 306, 066 | 348, 295 | 5,607 | 5,137 | 24,382, 472 


« Includes 225,000 barrels unapportioned. 


Production and value of crude petroleum in California in 1901, 1902, and 1903, by 
counties. 


[Barrels of 42 gallons.] 


190 1903. 
County. ae AE a A nari > 
[M Quantity. _ Value. (| Quantity. Quantity. Value, Quantity. Value. 

Er68DO. rd Qué | 780, 650 $390, 325 572, 198 $251,388 | 2,135,058 €705. 559 
KOIlh ic bx Rd ER Ed ES | 4,493,455 1,704,085 | 9,705,703 ' 2,397,372 | 18,077, 900 3, 796, 359 
Los Angeles.................. | 2,188,633 | 1,584,412 1, 938, 114 1,119,679 | 2,087,627 1, 303, 406 
OTRA Rucci 724,565 724,565 | 1,038,549 661,158 | 1,413,782 1, 097, 290 
Santa Barbara ............... | 135, 900 116, 640 242, 840 | 167,911 306, 066 159, 833 
Santa Clara ..............000- |eeeenennnen aides ER on cece: TASSE LU A 5,607 4, 723 
VONTUTA «ise esee cr a ord? 463, 127 494, 513 484, 764 267, 168 348, 295 322, 342 
San Mateo ............ eese DRE PI 1,800 2,700 5, 137 9, 837 
Told | S, 786, 330 | 4,974,540 | 13,984,268 4,573,617 | 24,382, 472 7,399, 349 
Value per barrel....... i gels eene x 20.566 t faananea. | A vives. eos 0. 303 
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CONDITIONS OF PRODUCTIVE DISTRICTS IN 1908. 


The following table, compiled by Mr. Paul W. Prutzman, of the 
State mining bureau of California, shows the conditions of the pro- 
ductive districts in 1903: 


Conditions of petroleum-producing districts of California in 1903. 


District. County. Nature of surface. ¿Geological age. 
Sargent................ Santa Cruz ....... Rolling grassy hills ....| Tertiary. 
Coalinga Oil City...... Fresno ........... Rough rocky hills...... Upper Cretaceous. 
CURT Ge ata eR obsit DO tas Rolling barren hills....| Middle Neocene. 
Southwest .............]..... DUO Low barren hills ....... Do. 
Kern River............ KOH atone coe vous A er e ey PES Do. 
BünDseb c ocho ode ER Eo pe CU TU PC NA SUN lands "ur tT Lower and Middle Neocene. 
MIQNAS ur deus ds Rolling barren hills....| Middle Neocene. 
McKittrick ............]..... A lenses A ee keene: Do. 
CArreagn .............. Santa Barbara....| Rolling grassy hills..... 
Summerland ..........l..... UN Ocean beach ........... Middle Neocenc. 
Newhall............... Los Angeles ...... Rough rocky hills...... Lower and Middle Neocene. 
Los Angeles ...........]..... ors MENU City lot8 aca Lower Neocene. 
Whittier IA euet OO NR E ETEL Rolling hilla............ Middle Neocene. 
Puente A A A rcp A PE dU ebd doce ds Do. 
AA Ventura .......... Rough rocky hills...... Eocene and Lower Neocene. 


Fullerton.............. Orange ........... | Rolling hills............ Middle Neocene. 
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Conditions of petroleum-producing districts of California in 1908—Continued. 


Depth of wells. Number of wells. Eelma pod ne n 


—————— —M á— M P — M M — — 


District. Formation. n | Pro- 
Maxi- Mini- Aver-| duc- | pry, |Drill-| Maxi- | Mini- | Aver- 
mum. | mum. | age. | ing. Y- l' ing. pinu mum. | age. 
Feet. | Feet. , Feet. Bbls. | Bbis. | Bbis. 
Sargent........ Shale and sandstone..| 1,000 600 | — M 2 Hu Bst: ES IEEE | 
Coalinga Oil | Hard shale and sand- | 2, 260 540 , 1,500 17 31 A vues 125 
City. stone. | 
SORT eee Shale and dry sand....| 1,800 450 | 1,050 49 12 7 | 2,500 10 150 
Southwest..... Shale and quicksand..| 1,800 | 550! 850 35 | 20, 18| 400 10 | 100 
Kern River....| Clay and sand......... 1,200; 650 1,000 | 592/ 9l|...... | 250 50 76 
Sunset......... Shale and sand........ 1,100 550 900 103 41 1. | 250 5 50 
Midway .......]..... AA 1, 500 780 | 1,100 42 15 A A PA 
McKittrick ....| Shale and quicksand..| 2,000 | 400 | 900 91 | 36 8 ' 1,500 10 45 
A A IN 2,400 |....... 2, 000 18 4 5 | 2,500 25 50 
Summerland ..! Clay and sand......... 600 150 250 28 | 171 2 60 1 5 
Newhall....... Sandstone, shale, con- | 1,960 400 |....... 51 39 8 50 5 10 
glomerate and crys- 
talline rocks. 
Los Angeles ...| Clay and sand......... 1, 800 300 600 | 1,042 | 537 12 20 1 3 
Whittier....... Clay, sand, and shale.' 2, 200 285 | 1,250 76 2 I2 8 32 
Puente ........ Shale ................. | 2,000 | 1,000 |....... 15 loses 3 40 5 8 
Ventura ....... Sandstone, shale, and : 2, 100 90 | 1,000, 319; 108 23 60 2! 5 
conglomerate. | | 
Fullerton...... Shale and sandstone... 1,875 | 400 | 1,100 | 9| 2| 293,00 6; 22 


«- A — M ——M—À o ——— M ——— —— — — —— ———— ma u a a e a o a 


PHYSICAL PROPERTIES OF CALIFORNIA PETROLEUM. 


The following table, giving maximum, mimimum, and average 
gravities, Beaumé, for a number of districts, was also compiled by 
Mr. Paul W. Prutzman, of the State mining bureau of California. The 
figures marked t were copied from various sources. The viscosity was 
determined by the Engler instrument; water at 15.59 C— 1. 


Physical properties of crude petroleum from producing districts in California. 


— — € — 


Gravity ? B. Viscosity. | Flash point. 
District. Color ¡Maxi- Mini-¡Aver-[Maxi- [Mini-| Aver- Maxi-| Mini- Aver- 
mom: mum.| age. ¡ mum. mum.| age. imum. mum. age. 
op, | OF. | OF. 

Coalinga Oil City ........ Green .......... 34 32.5 | 38.3 E AA 7 O A 
O a ad PUE Dark brown ....| 28 18.3 | 22 40 2 30 | 160 80 150 
Southwest. ..............- Black........... 17.8 | 11.5 | 16 |2,500| 60| 200| 325| 160! 250 
Kern River ..............]....- dise 17 |12 |15.6|1,500 | 250 |....... 350 | 200. 275 
A eoccscrcciesss ines leass dO. icri 17 10 14 2,000; 275 |....... 850 , 200 275 
Midway .................. Black-brown ...| 14 20.2 |...... 1,500 2 i re 300 | 160 ....... 
McKittrick........... e| Black........... 20 12 17 2, 000 25 250 | 300 | 180 200 
> o 7 AAA A A E cos 17^ donclinesloxsez 160.17. sdlesescs 130 
Summerland............. Brown.......... 16.5 | 13 14.5 | 1,000 | 300 600 , 250 | 200 225 
Ventura City.............]..... dO AA +35 |+10.5 | 24 1, 600 2 30 | c —€— 60 |...... 
Newhall ................. Black-white....| 42.7 25  |......l....... le Ru 60 |...... 
Los Augeles.............. Black........... ja 11 18.5. A 1,500 lios 260 
While Ines dO elsi | 26 13 19 1,800 10 A A 110 
Puente ioo EE ie Brown .......... i135 122 A A A A O A A 
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PROXIMATE ANALYSES OF CALIFORNIA CRUDE PETROLEUM. 


The following tables give the result of the distillation of a number 
of California crude petroleums from districts that are producing 
petroleum in profitable quantities and also of some petroleums from 
` nonproducing districts where the quantity is not sufficient to be 

worked profitably. 


Proximate analyses of California crude petroleum from producing districts. 


Distillation - 


(per cent). = Nitrogen.| Sulphur. 
a Ri eren) 
als 

Grav-. . |g] & | B ; . 

District. Classification. | ity. |> | 12 "Elo E > - 

2: 14 212 8E 3 5 

= eN E: E © 

Big 2 4 E] 21.0% 

| salis She lr. 

i | l i o | [e] | o 

Coalinga Oil City .... Intermediate....... 138,1 28 50|22| 0 | None...... 34 (0.063 | 81 |a0.062 
DO ie ein aveoties Genes d edenda qu | 45 | 52 | 27 | 21 | 0/¡None0.30 ,....]...... PERET 
Twenty-eight ........ | Light asphaltic..... | 22 | 6 53 ' 15; 2.08! .247 22 |b. 302 | 22 . 817 
Dore "Cp |1&7, 1 18|61 | 20 | 3. 8T ioca 19 (0,314 TUM NETT 
Southwest ........... | Heavy asphaltic.... 17.8 0 18 60 , 22 | 2.83. ...... 18 ¡5.299 18} .874 
DO pesó | ue dd | 16.1 o lr DAR eds 16 [6.375 |....|....... 
Kern River .......... Te lc O 15 ' 0 11|54|35|83.06 | .311 | 15 [6.600 | 14 | .612 
Sunset ............-- eee dO si.osreec ud | 9.9 0 5/|44,51/|2.93 | .432 | 10 (6.870 | 10 |. 1.253 
Doaa nae eats dO sacra esie: 17.3 4 | 12 | 60 | 24 | 3.01 ¡...... 17 ».476 | 18 | a, 860 
Midway............-. Light asphaltic..... 20.2 3 24/53 ' 20] 1.80 |...... , 20 0,374 od loo... 
McKittrick .......... ere dO. si nderit j 19 1 22|56 21.2.35 | .347 | 19 [6,800 | 18 870 
DOS | Heavy asphaltic...., 15 0 11/65 20]|...... . 365 | (2?) |c. 290 | 14 565 
Carread Ge ewes Saws: dO csse decr iss 16.9, 1 24|37,38 | 8.87 | .482 | 17 b. 430 1. edes 
Summerlund......... ..... AAA 15 0 | 11 | 49 | 40 | 3.36 |...... (?) |d. 880 | 15 898 
Newhall ............. Intermediate....... 42.7 | 51) 43] 6| O| None} .050 |....]......]....]....... 
Ventura ............. Light asphaltic..... 25.6 | 10 | 24 | 44 | 22 | 2.05 |...... (?) |e. 606 | 28 |J 1.500 
Los Angeles........... Heavy asphaltic....| 13.5 | 0/|10[59 31 | 3.99 |...... ?)|g.648 | 14 | 1.082 
Whittier ...........-. | Light nsphaltic..... 19 | 5|20|35 | 37 | 4.04 | -335 | 19 [0.669 | 19 | 0,700 


«Edmund O'Neill, Jour. Am. Chem. Soc., July, 1903. 
bPaul W. Prutzman. 

c Mabery and Hudson, Am. Chem. Jour., 25-253, 

d Mean of 4 samples, S. F. Peekham, Am. Jour. Sei., 48-250-255. 

e Mabery and Hudson, Am. Chem. Jour.. 25-253, mean of 13 samples. 
JS Mabery and Quayle, Jour. Soc. Chem. Ind., 19-502-508. 

9 Mabery aud Hudson, Am. Chem, Jour., 25-253, mean of 4 samples. 
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Proximate analyses of California crude petroleum from nonproducing districts. a 


, Distillation (per cent). 


; mrav: As- | Asphal ene 
District: Classification, ae Below | 150°- | Above | phalt, | tene. |num- 

. * | 150° C. | 270° C. | 270? C. pace ber. 
Alcalde ............ Intermediate........ 24 1 33 60 6 | Slight tr. |...... 
Fresno-San Benito.| Light asphaltic...... 24.7 8 31 45 16 1.40 |...... 
A veles dni RR DE 33 20 25 50 5 4.08 |...... 
DO A Goce SEWER AA cite sues 23 11 31 36 22 .64 |...... 
Bitterwater ........ Intermediate........ 42.7 28 37: 35 bo .46 | .068 
Moodys Gulch ..... Paraffin ............. 38 26 35| — 39 o | Slight tr. |...... 
Monterey County ..|..... GO PA eins 26.8 0 2 98 0| Slight tr. |...... 
San Mateo County .|..... jr PE 41.5 39 46 15 0 None. |...... 
DO drid 48.8 48 33 | 19 0 None. 065 
Napa County....... Doubtful ............ 15, 2 0 15 | 78 b7 . 49 158 
Colusa County .....:..... dO Gc cio RIA Sa E ES 15.3 0 19 | 81 bO | Slight tr. | .306 
Bolinas Bay........ Light asphaltic...... 21.5 2 24 | 52 22 623| . 370 
Humboldt County .| Paraffin ............. 41.5 28 42 30 0 None. | .030 


a Analyses by Paul W. Prutzman. 
bThe 7 per cent residue from Napa County oil and the traoe of residue from other oils thus marked 
is not asphalt, though closely resembling it. 


HAWAITAN ISLANDS. 


These islands have for many years depended on the importation of 
Wellington coal from Australia and Nanaimo coal from British Colum- 
bia. It is necessary to transport the former 5,000 miles and the latter 
over 2,000 miles. The United States Government has for a number 
of years maintained a coaling station on these islands, which is sup- 
plied from San Francisco at a cost of from $9 to $10 per ton. The coal 
supplied to the sugar plantations and other manufacturers probably 
costs $2 to $3 more per ton. All the coal imported is of an inferior 
quality and contains a large percentage of sulphur, which causes it to 
deteriorate upon exposure. Probably between 3 and 33 barrels of 
petroleum would equal the calorific value per ton of the best coal found 
in Hawaii. The development of a very large quantity of fuel petro- 
leum in California made it possible to introduce this fuel at a cost of 
about 3 cents per gallon, or $1.35 per barrel, and as 34 barrels of 
petroleum is equal to 1 ton of coal, the cost would be about $4.39 for 
the quantity of petroleum necessary to equal 1 ton of coal. This 
reduces the cost of fuel more than 50 per cent, besides adding many 
other advantages resulting from the use of petroleum in a tropical 
country where the work of the stoker is especially onerous. It is 
highly probable that California petroleum will eventually become a 
great factor in the navigation of the Pacific by steamships belonging 
to the transportation companies and also by those of the United States 
Navy. The results of trials on numerous trading steamers on the 
Pacific coast have been so eminently satisfactory that it is only a ques- 
tion of the supply for general introduction. 

M E 1900——44 
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The first table following shows that in 1902 there was no exportation 
of crude petroleum to the Hawaiian Islands, but that in 1903 there 
were received from San Francisco 244,132 barrels at a cost of about 
$1.35 per barrel. The second table reveals the rapidity with which 
this industry is increasing. 


Shipment of crude and refined petroleum to Hawaii from the United States in fiscal years 
ending June 30, 1902 and 1903. 


1902 1903 
Kind of oil. O —— m — —— ———— 
Quantity. ' Value. | Quantity. | Value. 
| 
Gallons. | || Gallons, 

Cri NCC EA A SNR 10,253,552 | $323,554 

Napa he SER dee saxo ees ura S» | $130 269, 235 34,877 

A A owe curt SR ee eee wb eee 1, 217, 780 | 188, 109 900, 225 139, 231 

Luüubrontllk a 2c ii wee 138, 053 | 39,571 109, 285 43, 973 
| 


Export of crude and refined petroleum to Hawaii from the United Nates in the sic months 
ending, respectively, December 31, 1902 and 1903. 


| 1902, | 1903. 
Kind of oil. —- RUE SM Ho" 
| Quantity. | Value. Quantity. | Value. 


i Gallons, | Gallons, 


CHIU ———————————————Ó | 2,610,964 | $78,580 | 13,576, 000 | $453, 600 

TQ HE | — 189,691 | 23,695 183, 141 22, 230 

Dili ines ri iio | 445,195 | 62, 361 916,540 | — 127, 433 

O epe tae ibo esu iouDeicuecaq Uus | 43,429 | 10,698 65, 589 | 22, 957 
ALASKA. 


The developments in Alaska during 1903 have not resulted in any 
commercial production of petroleum, notwithstanding the numerous 
surface indications and the wells that have been completed in the sup- 
posed productive territory. The prospectors should not, however, be 
discouraged, although it may require patience and careful prospecting 
with the drill to tap the reservoirs, whose existence seems to be indi- 
cated by remarkable surface shows of both petroleum and natural gas. 

There are four localities where there are more or less shows of 
petroleum, which have attracted the prospector. The first out from 
Sitka is located between Icy Cape and Cape Yaktag or Yakataga, just 
northwest of the great Maluspina glacier, 400 miles northwest of Sitka 
and a few miles back from and parallel with the coast line. This sec- 
tion is one that is most difficult to visit, owing to the very rough 
character of the shore and the absence of a harbor, and little is 
. known of this field. It is reported that for a few miles many of the 
small streams flowing into the ocean carry a continuous scum of crude 
petroleum, that the structural conditions are comparatively regular, 
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and that there are numerous springs and seeps of petroleum, but noth- 
ing in the way of drilling a test well has been accomplished. 

Following the coast line almost 100 miles Cape Suckling is reached, 
where the eastern portion of what is known as the Kayak field is 
located. From this cape to the first delta of the Copper River is about 
40 miles in a northwestern direction. From 1 to 10 miles back of the 
coast line in this region there are indications of petroleum in small 
pools. Natural gasis found on the shores of Controller Bay, and farther 
inland to the northeast there are numerous outcroppings of bituminous 
coal. Dr. G. C. Martin,* who visited this region during 1903, reports 
the petroleum-bearing shales to be made up of a series of dark argil- 
laceous and carbonaceous shales, with an occasional band of sandstone, 
limestone, conglomerate, and glauconitic rock of probable Tertiary 
age. All the rocks are generally highly inclined, but there are locali- | 
ties where the slopes are comparatively gentle and the anticlinal struc- 
ture well marked. The first well in this region was drilled by the 
Alaska Steam Coal and Petroleum Syndicate, who have subleased from 
the Alaska Development Company. The well was not drilled to any 
great depth before the tools were lost and work was suspended; some 
petroleum was, however, found in this well. The same company 
drilled a more successful well during the year 1902, which at a depth 
of 250 feet developed a showing of petroleum, and at a depth of 365 
feet in sandstone opened up a considerable amount of petroleum. 
During the year 1903 this well was drilled to a depth of 500 feet with- 
out finding any large flow. About 4,000 feet south of this last well 
another company drilled a well to a depth of 1,700 feet, and failed to 
find petroleum in quantity, although the bailer bought up a small 
quantity. A well was drilled on one of the islands in the Chilkat 
River, 7 miles above its mouth, which at a depth of over 500 feet failed 
to find any petroleum. Another well was drilled on the bank of the 
Katalla River, about two miles above the village of Katalla, which also 
failed to find sufficient petroleum at the close of 1903. 

The third field is known as the Cooks Inlet field. This field lies on 
the west shore of the main inlet, between Itimna Peak and Itimna Lake, 
near the mouth of Innerskin Bay, on whose shores there are numerous 
seepages of petroleum, a considerable quantity of petroleum being 
found at times on the surface of the water in the vicinity of Oil Bay. 
A well was started at Oil Bay during the summer of 1902, which at 
500 feet was reported to have found some petroleum; when drilled 
deeper the well struck a large flow of salt water, which was followed 
by a flow of gas, and the well was finally abandoned. During 1903 a 
new well was started, but it has not produced much petroleum. 

The fourth field where there has been a well drilled is known as the- 
Cold Bay field, and is located near where the Alaska Peninsula leaves 


a Martin, G. C., Petroleum Fields of Alaska: Bull. U. 8. Geol. Surv. No. 225, 1904, pp. 365-332. 


~ 


692 MINERAL RESOURCES. 


the main land, being nearly opposite the southern extremity of Kadiak 
Island. The strata at this locality are said closely to resemble those of 
the Cooks Inlet field, and the strata can be followed for a considerable 
distance on their outcrop. There were two wells drilled in this field 
during 1903, but no practical results are reported from either of them. 
Mr. Martin says that on the hill slopes, several miles in the interior, 
there are seepages of petroleum, the continued discharge from which 
has run down the hillside and impregnated the bituminous matter ina 
swamp with paraffin wax and produced a fuel of considerable value, 
which was used under the boiler in drilling. 

There has been a great rush of prospectors to this region, many of 
whom have staked out a large number of claims under the placer min- 
ing laws and placed them on the market; many of these are without 
purchasers and must in the course of time become forfeited. 


FOREIGN COUNTRIES OF THE WESTERN CONTINENT. 


CANADA. 
ONTARIO. 


The production of petroleum in Canada comes almost entirely from 
the Petrolia and Oil Springs districts, in Lamberton County, and Both- 
well, in Kent County, Ontario. One of the first productive wells was 
put down at Oil Springs in 1862, which flowed vigorously. For 
nearly twenty-five years the quantity of petroleum produced in Canada 
has been gradually declining, notwithstanding the opening of a num- 
ber of smaller pools within the last four years. One of the most 
important of the recently-developed pools is known as the Dutton dis- 
trict, in Elgin County. There was also some production in the south- 
eastern portion of Essex County. At Brantford, in Brant County, 
two wells found petroleum in the underlying Medina sand near the 
close of 1903. 

Nearly all of the crude petroleum produced in Canada comes from the 
Corniferous limestone, and contains a considerable proportion of sul- 
phureted hydrogen, which imparts an unpleasant odor to the finished 
product, unless removed by special treatment. 

The wells are usually from 330 to 400 feet in depth, and are cheaply 
drilled, as only one string of casing is required. Owing to these con- 
ditions, there is a great number of wells in operation compared with 
the production secured. The present production in Canada does not 
amount to more than 40 per cent of the quantity consumed, the defi- 
ciency being supplied by the United States. 

The table on a subsequent page gives the annual production from 
1898 to 1903, during which period there was a yearly decline of about 
40,000 barrels. 
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In Quebec a number of deep wells have been drilled in the last ten 
years on Gaspé Peninsula. In all, 52 wells have been drilled in 
this locality, from 500 to 3,700 feet in depth. A number of these have 
shown traces only of petroleum of good quality, one variety being 
much lighter in gravity than the other. There are several well-defined 
anticlinals in a general southeast-northwest direction, more or less 
faulted. f 

The strata containing the petroleum are sandstone, alternating with 
red or brown shales, which are supposed to be of Devonian age. 

The recent developments south of Moncton, New Brunswick, are 
still progressing, and deeper drilling has developed more productive 
sands. The production in this field at the close of 1903 is estimated 
to be close to 100 barrels per day, the product of 15 wells, if pumped 
to their capacity. The depth varies from 1,000 to 1,500 feet. 

Several deep wells drilled within the last four years near Lake 
Aimslie, Cape Breton, have failed to find petroleum in paying quanti- 
ties, although the succession of shales and sandstone deposits are quite 
similar to those of the Pennsylvania productive region. 

The development of petroleum already mentioned in a former report 
in southeast Kootenay district, Alberta, has not as yet taken place. 
There are some evidences of petroleum springs in this region, and the 
structural conditions are considered favorable. 


NEWFOUNDLAND. 


During 1903 another well was drilled near Parsons Pond, on the 
west coast, to a depth of 1,204 feet, which developed a flow of petroleum. 

Two other wells, drilled toa depth of 600 feet, developed consider- 
able natural gas, but no petroleum. Up to this date, 6 wells have 
been drilled at this locality to a sufficient depth, and 5 of them have 
found petroleum. The quantity is yet to be determined by pumping 
them a sufficient length of time to test their output. 

No new developments have recently been made at Long Point, where 
a number of small wells, having a small production, were drilled in 
former years. 
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PRODUCTION IN CANADA. 


The following is a statement of the production of crude petroleum 
in Canada for the years 1898 to 1903, inclusive, by districts: 


Production of crude petroleum in Canada, 1898-1908, by districts. 


(Barrels of 35 imperial gallons, or about 42 standard gallons.) 


District. | 1898, 1899. | 1900. | 1901. 199. | 195. 

Petrolia ............-. esses 518,179 | a528,641 | 541,435 | 492,906 | 897,628 350, 390 
Oil Springs .................. 183,966 | b 107, 487 99,019 76, 059 60, 747 56, 405 
Bothwell .............-.. sss. 66, 404 65,044 47, 405 52, 878 50, 141 48, 880 
Plympton ...........-----0-- D5 000) rad PIER. A A TERI: 
DAWN cacas retome iseis | 5.998 1. ecce es o io Gasto deque bis ate 
Euphemia ................... 5,927. AS P mem UM po E 
TONG cuiii mcus cr spun: | 901 | ee ee. DENDO A MIRAS DEDANS 
Dutton ............- enne — ÜÓ 3,622 | 4,791 10, 588 8, 867 21, 488 
Raleigh ......ooooomooncc.... re JENSEN ata DOE MIU. S NE PE 2, 462 1,161 
Wheatley .........-0cceecececlececceeccees MEN. Renee A OEA | 1, 995 
Leamington .............. see eene UTE A sese Oeicr 1,190 

Total .......... esses /— 750,000 o 704, 794 | 692, 650 | 572,416 | — 519,845 ' — 481,504 


e eum MM A ——M—À ————— MM —— — —À — == 


a Includes production from Plympton. 
b Includes the production from Dawn, Euphemia, and Zone. 


Canadian oils and naphtha inspected, and corresponding quantities of crude oil, 1881-1908. 


A | 
ae ois Crude | Ratio of | Production dig ds 


| 
Yew I ee ei sie [alt ea 
Imperial Imperial 
gallons. gallons. Barrels. 
| nee A ete 6,457,970 | 12,914,540 | 100:50 968,987 |.......... ieu CDM EE 
A NR ME 6,135,782 | 13,635,071 | 100:45 989,573 |.......... pM 
| MR 7,447,648 | 16,550,328 | 100:45 | — 472,867 |.......... PH 
[cR 7,993,995 | 19,984,987 © 100: 40 571,000 |.......... | MEER 
E P ERE 8,225,882 | 20,564,705 | 100:40 587,563 | $0. 82} $183, 271 
ia raso ico 7,768,006 | 20,442,121 100:38 584, 061 .90 525, 655 
A be oan eet eee 9, 492, 588 | 24,980,494 | 100:38 | 713,728 .78 556, 708 
TORS E E te eo, 9,246,176 | 24,332,042, 100: 38 695, 201 1.024 | 713, 740 
A HM ES 9,472,476 | 24,664,144 | 100:38 704, 690 .921 653, 600 
[o m NORTH 10,174,894 | 26,776,037 ^ 100:38 765, 030 1.18 902, 735 
MCN: 10,065, 468 | 26,435,430  100:38 765, 298 1.833 | 1,010,211 
(| PPP 10,870,707 | 27,291,334 ' 100:38 779,752 1. 26} 984, 438 
PRON cence tt ean AA ' 10,618,804 | 27,944,221 | 100:38 | 798,406 | 1.09 874, 255 
o PERO | 11,027,082 | 29,018,637 | 100:38 829, 104 1. 00} 835, 322 
1605 oe teres 10, 674, 282 | 25,414,838 | 100: 42 726, 138 1.49} | 1,086,787 
E A il hed ene aia E 10, 684, 284 | 25,438,771 | 100: 42 726, 822 1.59 1, 155, 647 
O ee Re eee PRD Ty 10, 434,878 | 24,844,995 | 100: 42 709, 857 1.424 | 1,011,546 
PROB EE ER E een 11,148,348 | 26,543,685 | 100:42 758, 391 1.40 1,061,747 
A 11,927,981 | 28,399,955 | 100: 42 811, 427 1.483 | 1,206,321 
TOO oc teeth ace sp 13, 428, 422 | 24,867,449 | 100: 54 913, 498 1. 62 1, 479, 867 
|^) EE ee E EE eee «11,123,194 | 26,483,795 | 100: 42 756, 679 1. 62 1, 225, 820 
|| we 8,942,361 | 21,291,336 | 100:42 530, 624 1.79} 961, 190 
9008 PAEA ies erae 7,755,805 | 18,466,202 | 100: 42 486, 637 2.154 | 1,048,974 


a Petroleum and naphtha. 
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PERU. 


Peru is the only country in South America that refines crude 
petroleum and secures benzine and refined and lubricating products. 
The entire production, however, was only 45 per cent of the quantity 
imported from the United States during 1903. Details of the varied 
conditions of the industry have been discussed in previous reports. 

A United States consular report gives the following extracts taken 
from a pamphlet published by authority of the Peruvian Government, 
containing information for the use of prospective investors and settlers 
in Peru: 


‘Foreigners can become, according to the law, owners of real estate in Peru, sub- 
ject to the same duties, benefits, and rights as the natives. The code of mines, pro- 
mulgated July 6, 1900, grants to all persons the right to obtain mining property and 
to be members of the boards of representatives. The number of concessions 
demanded should not exceed 60. The greatest industrial development of Peru lies 
in its gold, copper, and silver mines, its deposits of petroleum, and its mineral-water 
sources. The mines belong to powerful European and North American syndicates, 
which are engaged in vigorous prosecution of the works, so that a great output is 
expected for 1904 and the following years. A tax of 15 soles ($7.30) must be paid 
every six months for each concession. 

The following figures show the concessions made to different persons and societies 
without distinction as to nationality: 1899, 1,107; 1900, 1,663; 1901, 1,014; 1902 (first 
six months), 532. 

The northern part of the Peruvian coast contains an abundance of coal, petroleum, 
and naphtha. Coal is found is 23 provinces, and the coal beds being in many places 
in close proximity to the sea, facilities for its exportation are offered. The principal 
sources of petroleum are found in the Department of Piura, where the production of 
each well may be estimated at 136 to 140 hectoliters (3,590 to 3,696 gallons) per day. 
The petroleum contains very little paraffin. The heavy oils are valuable, being 
similar to those of Russia. The crude oil can be employed as fuel without other 
preparation than exposure to the atmosphere in open ponds for a few days. 


The following statement of the production of petroleum in 1903, in 
the Zorritos oil field of Peru, furnished by Mr. Faustino G. Piaggio, 
who is operating in that field, shows that the production of crude petro- 
leum was 2,060,000 gallons; of refined, 276,100 gallons, and of benzine 
and gasoline, 61,745 gallons. 


Production of petroleum in Zorritos oil field of Peru, 1896-1908. 
[Gallons.] 


Year (roleube, | Refined. | Lubrict- | Benzine. 
p PEEL ce i Rie 1,996,520 | 608,900 | 896,450 4, 560 
a eT ree 2,874,980 | — 959,645 | 964,680 7,940 
jM ADR D E ETA M A 2,880,000 | — 600,000 | 1,250,000 8, 350 
SNR A N E aati taken 3,745,000 | 806,900 | 2,541,000 11,220 
E E atten atti odes? TORRE 4,925,000 | 400,000 |............ 13,000 
ENERO ER MH NEC ET, | 3,135,000 | 282,430 |............ 19, 060 
lO LL IUE D NS | 2,489,500 | 373,230 |............ 25, 920 


A A ee aetna ee | 2,060,000 | 276,100 |............ | 61,745 


a Kerosene. 
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In the course of 1903 a new petroleum company has been formed, 
which is operating with good results at Punta Lobitos to the north of 
Talara. Recently also to the south of Zorritos rich deposits of petro- 
leum have been discovered, for the exploitation of which a new com- 
pany is being formed, and it is quite possible that within a few months 
the ground may be explored. 


COUNTRIES OF THE EASTERN CONTINENT. 


RUSSIA. 


The facts stated in the following brief summary are derived chiefly 
from the report of Mr. James C. Chambers, United States consul at 
Batum, Russia, who, in his report, reduced the poods to United States 
barrels and gallons. 

The decline in the production of crude petroleum in Russia has con- 
tinued for two years, that for 1903, as compared with 1902, being 
4,795,660 barrels, almost identical with the decline in 1902—4,628,512 
barrels, as compared with 1901. A serious strike of the workmen in 
July is estimated to have reduced the output 2,100,000 barrels, and in 
September a very disastrous fire destroyed 62 rigs, four of which were 
large flowing wells, involving another loss of production amounting 
to 2,100,000 barrels in the Bibi-Eibat field, a total of 4,200,000 barrels, 
which would have brought the production up to a quantity only about 
600,000 barrels less than the production for 1902. 


FIELD DEVELOPMENT. 


There were only 315 wells drilling at the beginning of 1903, as com- 
pared with 416 at the beginning of 1902. The production from these 
new wells was sufficient, however, to have nearly maintained the pro- 
duction. There was a large falling off in production toward the close 
of the year. The depression in the price of crude at this season always 
causes a falling off in production and a decrease in new wells. Only 
231 new wells were started during the year 1903. There were, how- 
ever, 23 more wells producing at the close of 1903 than at the close of 
1902. The time required to secure a producing well in the Baku field 
is usually more than a year from the time drilling is commenced, often 
much longer, and at times they seem to be completed in clusters. 

The stocks of crude petroleum at Baku refineries are insignificant, 
and do not represent over one month’s shipment, and from the fact that 
the production in January, 1904, was 30,000 barrels less than that of 
one year ago, the outlook for the crude producers in this region for 
1904 is encouraging, as the price of the crude is nearly as high as it 
has ever been, the latest quotation being 7.7 cents per pood of 36.11 
pounds—about 65 cents per barrel—while the average cost, it is esti- 
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mated, can not be greater than from 4.1 to 4.6 cents per pood, or about 
38 cents per barrel. 

One of the most important events of the year was the reorganiza- 
tion of the leasing of Government tracts in Bibi-Eibat. The high and 
arbitrary royalty demanded by the Government in this field caused a 
loss to the operator, when the price declined seriously. The Govern- 
ment was petitioned to change the royalty to a proportion of the 
petroleum produced. A temporary arrangement requiring the deliv- 
ery of 30 per cent of the production to the Government was made, 
pending the rearrangement of the lots, which will again be put up at 
auction in October, 1904. 

One of the remarkable features in all the districts was the steady 
increase in the water pumped with the petroleum, which, however, did 
not seriously impair the production of the old wells when they were 
opened after the strike and fire. 

No new territory was developed during the year 1903. The well 
developed by Nobel Brothers at Berekei, 170 miles north of Baku, 
mentioned last year, was still producing considerable oil up to the 
close of 1903. Drilling new wells has continued, but no new produc- 
tion has been secured. 


PRODUCTION IN RUSSIA. 


Production of crude petroleum in Russia in 1902 and 1908, by fields. (Profitable 


production. ) 
Field. 1903. 1902. 
| Poods. Barrels. Poods. Barrels. 
BAU ois ee iS TA TT. | 596,581, 155 71,618,386 | 636, 529, 000 76, 414, 045 
GTOBOL. lA 33, 094, 000 8, 972, 870 34, 369, 572 4, 125, 999 


629, 675, 155 75, 591, 256 | 670, 898, 572 80, 540, 044 


By profitable production is meant the quantity actually sold or 
secured in tanks ready for delivery. The quantity of waste and the 
quantity consumed as fuel are not included. 


Total production of crude petroleum in Russia, 1897-1908. 


| Barrels of 42 gallons. ] 


Year ar | Grosni. Total. 
VI E A AS ta 51,645,568 | 2,754,000 | 54,399, 568 
A A ta uA IEEE ELE UU Ber oe Edu A L2 59,409,357 | 2,200,000 | 61,609,357 
A A O ci ie 63,048, 309 | 2,906,059 | 65, 954, 968 
A aee Rent ME NEN tee tal eis euieenee EE ieee 72,120,493 3,658,924 | 75,779,417 
190] ias thle To E E were zu P Cet irons cu 80,977,635 , 4,190,918 | 85,168,556 
poop — ———— ——m— RR 76,414,045 | 4,125,999 | 80,540,044 
1900 iw eater pe xa E E wap qutd tcc dane cu de setae aeu EMO Sau E 71,618,386 | 8,972,870 | 75,591,256 


- 
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Comparative production of crude petroleum of Russia and the United States, 1894-1908. 


(Barrels of 42 gallons.] 


Russia. United States. Produc- 
| tion of 
Russia m 

Year. Profitable Percent- Percent- go Of 
produc- | orlo. | gain or| uon. | @ain or loss. ¿ip or | produc- 

: loss. loss. United 

States, 
j| PN 36,375,428 |........ sl esee eee 19.314 HIG 1 oo soe eda c pate E 
a ORE . 46,140,174 | 9,764,746 | +26.8 | 52,892,276 3,517,760 | + 7.19 87.2 
Ee eese | 47,220,633 | 1,080,459 | + 2.3 | 60,960,361 8,068,085 | +15.25 77.4 
1807. Loris eo vtov 54,399,568 | 7,178,935 | +15.2 | 60,475,516 | — 484,845 | — .80 89.9 
1998) A 61,609,357 | 7,209,789 | +13.3 | 55,364,233 | —5,111,283 | — 8.40 111.3 
1890... eere orbe (65,954,968 | 4,945,611 | + 7.05 | 57,070,850 1,706,617 | + 3.08 115.5 
19005. A 75,779,417 | 9,824,449 | +14.9 | 63,620,529 6,519,679 | +11.50 119.1 
1901s oes bee casia: 85,168,556 | 9,389,139 | +12.4 | 69,389, 194 5,768,665 | + 9.07 122.7 
1900 orale sa hacenece | 80,640,044 |—4, 628,512 | — 5.4 | 88,766,916 | 19,377,722 | 427.91 90.7 


1908. os 75, 591, 206 |—4, 948,788 | — 6.1 [100, 461, 337 11,694,421 | +13.19 75.25 


Percentages of world’s production of petroleum in 1901, 1902, and 1903, by countries. 


1901. | 1902. | 1903. 


Percentage of total crude petroleum produced by Russia..................... 51.49 | 43.50 38. 73 


Percentage of total crude petroleum produced by the United States.......... 41.97 | 47.94 51. 46 
Percentage of all other countries producing petroleum....................... 6.54 8. 56 9. 31 
TON A tease euctwes saucer E E a E a aus 100.00 | 100.00 | 100.00 


AUSTRIA-HUNGARY. 


GALICIA. 


The very remarkable production recently developed near the old 
city of Boryslaw, in central Galicia, still furnishes a very large per- 
centage of the petroleum produced in this country. This locality was 
already well known, owing to the remarkable deposit of ozocerite or 
mineral wax, which closely resembles our crude paraffin or sucker rod 
wax. About three years ago persons interested were induced to drill 
a deep test well near this locality, and were repaid by securing a 
remarkable flow of petroleum. During the years 1902 and 1903 a 
number of very deep and profitable wells have been secured. Several 
of them flowed at the rate of over 3,000 barrels per day from a depth 
of 900 meters or more. Want of facilities for storing and transport- 
ing the large amount of petroleum produced in this locality curtailed 
the production in 1902 and 1903. The output in Galicia during 1903 
was 5,234,475 barrels, an increase of nearly 28 per cent over that of 
1902, over 80 per cent of which increase came from the vicinity of 
Boryslaw, district of Drohobycz. The stocks reported amounted to 
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over 1,000,000 barrels.at the close of 1903, as compared with 600,000 
barrels at the close of 1902. 

There are 90 refineries in Austria-Hungary, of which 54 are in 
Galicia. They are small affairs generally, although several are large, 
well-equipped refining plants. These refineries treated ahout 4,800.000 
barrels of crude petroleum, producing 1,790,000 barrels of refined 
products. 

Austria-Hungary is also an importer of petroleum. By special con- 
cession 140,000 barrels were imported from Roumania into Hungary. 
Austria also imported illuminating and lubricating oils from Russia, 
amounting to 145,700 barrels, and from the United States 14,900 bar- 
rels, a total of 160,600 barrels during 1903. On the other hand, a very 
considerable quantity of refined petroleum is exported from Galicia 
into Germany and Switzerland, which amounted to over 542,000 bar- 
rels during 1903. 

The indications are that Galicia will yearly become a more important 
factor in extending its refined products to those countries on its south- 
ern and western borders. 


Production of crude petroleum in Galicia, 1886-1908, by districts. 


Year. Quantity. | District. 
Metric 
tons. 
1886.. 42,540 | Gorlice district Ere Li Lipinki, Libusza, Siary, Sekowa, Kobylanka, Mencina, 


E ERE 

| Wojtowa Harklowa); Bobrka; Lodyna, near Ustrzyki; Ropianka, near Dukla: 
. Sloboda; Rungurska. 

| 


1887.. 47,817 The above districts and Wietrzno, near Bobrka, Weglowka, near Krosno, Wan- 
kowa, and Ropienka, near Olszanica. 

1888.... 64,882 ; Same, and Rowne, near Dukla. 

1889.... 71,659 | Same. 

1890.... 91,650 | The above, and Strzelbice and Stary Sambor. 

1891.... 87,717 | The above, and Patok, near Krosno. 

1892.... 89,871 ! The above, and Torogzowka, near Krosno; Brelikow, near Olszanica. 

1898.... 96,331 | Districts as in 1886. 

184....! 132,000 | Districts as in 1856, and Schodnica. 

1895....| 214,810 | Districts as in 1886, chiefly Neu Sandez to Sanok and Lisko to Stryj. 

1896....| 389,765 | Chiefly the second named in above. 

1897....| 309,626 | Chiefly the second and Pasieczna. 

1896....| 323,142 Do. 

1899....| 316, 384 Do. 

1900....| 326,334 | Chiefly the second and Pasieczna, and Boryslaw, Urgcz, Bitkow. 

1901....| 452,200 Do. 

1902....| 576,060 | ^ Do. 

1903....| 727,971 Chiefly Boryslaw. 


PRODUCTION IN GALICIA. 


In the following table is given a statement of the production of crude 
petroleum in Galicia from 1886 to 1903, inclusive, as ascertained by 
the statistical bureau of the Galizischer Landes-Petroleum- Verein, 
Lemberg: 
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Production of crude petroleum in Galicia, 1886-1908. 


Year. | Quantity. Year, | Quantity. 


Metric Barrels of 


Metric Barrels of 
centners. | 42 gallons. 


centnera. | 42 gallons. 


E AANEEN 425,400 | — 305,884 | 1895 ........o.oo.ooooooo.. 2,020,720 | 1,452,999 
|| NA 478,176 | — 343,882 || 1896 ...... Lese esses 8,397,650 | | 2,443, 080 
e 648,824 | 466,537 | 1897 ........ cesse 3,096,968 | 2,226,368 
D RES 716,595 | — 515,268 | 1898 ....... 2.20.2... 02. eee 3,304,510 | 2,376,108 
189) ci xeeerodu e rude e 916,504 | — 659,012 |! 1899... cesses 3,216,810 | 2,313,047 
T NERONE l 997,174 | 630,732 | 1900... ee 3,263,340 | — 2,346,505 
115 A A ! — 898,713 646,220 || 1901 .............seesssss- 4,522,000 | 3,251,544 
1893....... cesses esee 963,312 | — 692,669 | 1902 ....... sss 5,760,600 | 4,142,159 
A iasiceen 1,320,000 | 949,146 |! 1903 ........... sess 7,279,710 | 5,234,475 
{ 


The following equivalents of value, weight, and length are given: 


1 crown=20.3 cents. 

1 florin or gulden=40.2 cents. 

1 metric ton=2,204.62 pounds. 

1 metric ton=7.1905 barrels of crude petroleum of 42 gallons=2, 204.62 pounds. 


1 metric centner 
1 quintal....... j-100 kilos (220.462 pounds). 


] kilogram —2.20462 pounds. 

1 gallon refined petroleum —6.6 pounds. 

1 gallon crude petroleum —7.3 pounds. 

1 quintal or 1 metric centner of refined petroleum —0.795317 barrel of 42 gallons. 
1 quintal or 1 metric centner of crude petroleum —0.71905 barrel of 42 gallons. 

1 kilometer—3,280.89 feet —0.6213 mile. 


ROUMANIA. 


Operations in the development of the petroleum industry in Rou- 
mania during 1903 have been extremely active, and the result is an 
increased production of 34 per cent in 1903 as compared with that of 
1902, almost double that of 1899. "The production is still, however, 
but a small part of what the natural resources of Roumania are capa- 
ble of producing for many years in the future. Gradually the im- 
proved methods of production, transportation, refining, and marketing 
are being introduced, which must sooner or later result in this country 
becoming a much more prominent factor in the world's markets than 
itisat present. The great broad curving of the Carpathian Moun- 
tains base causes many minor swells in the strata which follow along 
their flank, producing ideal conditions for the accumulation of petro- 
leum over many miles of area within reasonable depths. A consider- 
able portion of the petroleum continues to be raised in shafts or hand- 
dug wells. 

One of the serious conditions which retard production in a measure 
is the unsatisfactory method of transporting and marketing the refined 
products. Roumania is centrally located geographically and borders 
on several countries, and were it not for the stringent laws and taxes 
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regulating the exportation, Austria and Germany alone would con- 
sume its entire production and very much more. It is to the interest 
of Roumania to facilitate the development of this industry, as the 
residuum of the refined products is almost its only source of fuel, for 
which it now depends largely upon foreign countries. 

The Prahova district, with Campina as a center, continues to produce 
about 90 per cent of the entire output, and about 43 per cent of the 
refined products are manufactured here by the Steaua Romana Com- 
pany, the Telega Oil Company (Limited) refining about 11 per cent 
and the International Roumanian Company about 9 per cent, the 
remainder being absorbed by the smaller refineries. The most impor- 
tant refineries are located at Campina, Baicoi, Plopeni, and Tergoviate. 

There were 295,087,950 kilos of refined products secured during 1903, 
as compared with 202,872,350 kilos during 1902, which quantities were 
divided among the several products as given in the following table for 
the years 1902 and 1908, in kilograms of 2.0246 pounds: 


Refined products of Roumanian petroleum in 1902 and 1903. 
Products. 1902. 1908. 


Kilograma. | Kilograme. 


Benzile nar de ded deis DECIPI ER Veg 31,166, 618 48, 225, 279 
Jiumingting petroleum: A iS 56, 814, 913 76, 443, 449 
Lubricating petroleum ................. cc. eese eese esee eren 8, 355, 170 8, 719,616 
Residuals and inferior lubricants .............................uelleleeeee. 111, 535, 649 166, 699, 606 

Ota ooi tea uo ee ases eee ete e ER .| 202,872,350 | 295, 087, 950 


The decline in the-consumption of illuminating petroleum when there 
_ Was an increase in the production is to be regretted, but, on the other 
hand, the increase in the consumption of benzine is very gratifying, 
especially as during the year just concluded, it found a new competitor 
in alcohol, which, by a special law passed in Parliament, has come on 
the market for industrial purposes in competition with benzine. 

The prices for various petroleum products at the beginning of the 
year and at the end, as quoted in the Moniteur du Pétrole Roumain, on 
the home market were: 


y 


Prices of Rowmanian petroleum, in franes, per ton. 


Beginning | End of 


ol year. year. 
Francs, Francs, 

CTA Oli do 21.00 30. 00 
Mi A A ce DRE C cated E Qa dtes reda aa etae. 100. 00 120. 00 
A os Sa ae el MERC EAM S cR eee c UA a adaa gU a 180. 00 160. 00 
A A ee tedewee be tawsh eae euddes Sedaateeinusadacd avin teks 34. 00 35. 00 
For export: 

IDluminating ofl In CARES a Cx RR ada 41.00 65. 00 


A A tsetse uA ald EO iM te p EE 65. 00 80. 00 
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Although the production is growing continuously the prices remain 
firm, which is to be explained by the fact that the largest part of the 
production is in strong hands, which absorb also the production of 
the minor firms, so that the latter can profit by the good prices. 

The total amount of refined petroleum exported from Roumania was 
126,277,410 kilograms, equal to 850,000 barrels, which went to Austria, 
England, Germany, France, Turkey, and Bulgaria. There is consid- 
erable variation in the proportion of the lighter products of naphtha 
and illuminating petroleum in different localities. The lighter crudes 
secured at Cochin, Campina, Baicoi, and Bustenari give from 37 to 45 
per cent of lighter grades when distilled, with considerable variation 
in the proportion of naphtha and illuminating products, up to 150° 
Centigrade. Some of the heavier varieties only produce 20 per cent 
when distilled up to 150° centigrade. Nearly all of the crude produced 
in Roumania contains paraffin. The crudes produced in the Campina 
and Moinesti fields are usually quite rich in paraffin, but that produced 
in the Bustenari field contains only a small percentage. Owing to the 
large percentage of paraflin in a large proportion of the crude produced 
only a few of the distillates can be used for lubricating purposes without 
further treatment. The proportion of sulphur in the Campina crude 
amounts to 0.18 per cent. 

During 1903 a very interesting report on the physical and chemical 
properties of crude petroleum produced in Roumania by Dr. L. Ede- 
leano, of the department of mines, and Mr. 1. Tanasesco, mining engi- 
neer, was presented to the Congress for the development of science, 
Bucharest, October, 1903. 


PRODUCTION OF CRUDE PETROLEUM. 


The production of the last eleven years was as follows: 


Production of crude petroleum in Roumania, 1893-1908. 


Year. | Quantity, A Y car. Quantity. 
] . ¡AE ¡APA 


Metric tons. Metric tons 
DD M eae tee dac ote de ee ian i7 IB EU DC 250, 000 
[I IMMENSE | 64,530 | 1900... 2.0... ec ecccecececeeeceeeeeees 250, 000 
1895 MIO at IA 76,000 || 1001, oa as 270, 000 
TORG EP RO, 000 AAA be anm ao se red 310, 000 
ore MS SETTORE 110,000 | Isis Ere eva 884, 303 
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GERMANY. 


There has been a gradual increase in the production of petroleum in 
Germany commencing with 1899. Since that year it has more than 
doubled its output. This increase is due to the operations near Weitze, 
in Hanover. At present many new companies are forming, and there 
is a large amount of drilling going on near the city of Braunschweig 
and extending northwest for 40 miles to Weitze. Near the latter a 
number of wells have been drilled from 350 to 420 meters deep. The 
petroleum secured is dark in color, and is from 0.94 to 0.95 in specific 
gravity, the deeper wells furnishing an oil that is slightly lighter in 
gravity. This field produced 296,830 barrels in 1903. At Piene, near 
Celle, about 40 per cent of the crude is a very remarkable lubricating 
oil, 20 per cent is spindle oil, 6 per cent is yellow illuminating petro- 
leum, 6 per cent is water-white petroleum, and 5 per cent is benzine, 
23 per cent being residuum and loss. The other field is 300 miles 
southwest, in Alsace, at Pechebroun, which for many years has pro- 
duced from 100,000 to 160,000 barrels of crude petroleum annually. 
This is also a heavy petroleum, and is nearly all refined at Pechebroun 
and Bodromstein, the products being also largely lubricating petro- 
leum. The total production of crude petroleum in these two fields 
during 1903 was 445,818 barrels, a gain of 26 per cent over the pro- 
duction of 1902. 

Germany encourages the development of her petroleum fields by 
imposing on all of the petroleum products brought into the country 
heavy import duties, amounting to $2 per barrel on illuminating petro- 
leum and to 10 marks, or $3.33, per 100 kilos on lubricating petroleum. 

The total of crude and refined products imported into Germany from 
the United States during 1903 was 131,464,300 gallons; Russia fur- 
nished about 32,500,000 gallons, and all other countries about 26,000,000 
gallons. The United States, therefore, furnished about 69 per cent 
of all the petroleum imported by Germany, Russia 16.5 per cent, and 
all other countries 14.5 per cent. A large proportion of the petroleum 
imported from Russia was lubricating products. The illuminating 
petroleum imported from the United States is superior to all others, 
being lighter in gravity, which according to the present duties gives . 
it a slight advantage and causes it to command a higher price in the 
general market. 
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PRODUCTION. 


The production and value of petroleum in Germany from 1880 to 
1903 is shown in the following table: 


Production und value of petroleum in Germany, 1880-1903. 


[Metric ton=7. 1126 barrels.] 


Quantity. Value. 
Year. 
tonsa | gallons) | Marks | Dollars. 
"ec 1, 309 9,310 159, 000 38, 160 
"— O E ene ec d 4, 108 29, 219 526, 000 126, 240 
O A 8, 158 58, 025 751, 000 180, 240 
O E A eens 8,755 26, 708 352, 000 84, 480 
Tec" 6, 490 46, 161 551, 000 132, 240 
OR URS IEEE RE 5,815 41, 360 471, 000 113, 040 
A E EE AEE EEE Beate eS 10, 385 73, 864 962, 000 230, 880 
A OAE EAA ET 10, 444 74, 284 933, 000 223, 920 
A tod m E ects edn LL CP. 11, 920 84,782 | 1,028,000 246, 720 
"oo 9, 591 68, 217 881, 000 211, 440 
cp 15, 226 108,296 | 1,242,000 298, 080 
A MES MA 15, 315 108,929 | 1,195,000 286, 800 
cvi Ub a M UE NE 14, 257 101, 404 880, 000 211, 200 
A A 13, 974 99, 391 783, 000 187, 920 
A A EE ive Diath iio 17,232 122, 564 972, 447 233, 387 
PETERET PE 17, 051 121,277 962, 455 230, 989 
A den AL A UID ena hk 20, 395 145,061 | 1,188,511 285, 243 
PH EREMO nm 23, 303 165,745 | 1,396,414 835, 147 
"DRE TH NOE 25, 789 183,427 | 1,578,208 378, 770 
"TORRE 27,027 192,232 | 1,577,456 378, 589 
CPP E 50, 375 358,297 | 3,726,086 894, 261 
————— reo 44, 095 313,630 | 2,950,478 708,115 
RR O MIT AN AIR 49,725 353,674 | 3,351,000 804, 240 
O HTTP 62, 680 445,818 | 4,834,000 | 1,040,160 


a One metric ton, crude=7.1126 barrels. b One mark taken as=24 cents. 


Production of petroleum in Alsace-Lorraine, 1880-1908. 


Quantity. | Quantity. 

HE Metrig Barrels. eh Barrels. 
NEUEN EA e eet 1, 053 7,490 12, 942 92, 061 
ee RO 1,237 8, 798 12, 609 89, 683 
A Le Slate ies et 2, 169 15, 427 15, 682 111, 183 
a A. 1,198 8,521 15, 439 109, 812 
TNR, 2,775 19, 737 18, 883 134, 310 
EAS 3,087 21, 956 20, 708 147, 250 
NORMEN | 7,696 54,738 23, 292 165, 237 
adios aril tis Ghat E 7,892 56, 133 23, 554 167, 530 
LA UU E | 9,150 65, 080 22, 597 160, 723 
old 6,582 46,759 19, 997 142, 230 
ROCA 12,977 92, 300 20, 205 143, 710 
Award d quu 12,817 91,162 20, 947 148, 988 
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ITALY. 


The statistics of production in Italy for 1903 are not yet obtainable 
The production for 1902 was nearly 19,000 barrels, which is the largest 
quantity produced since 1895, yet it is small in comparison to the 
world's production, amounting to but one-hundredth of one per 
cent of the world’s output in 1903. There is a great varicty in the 
gravity and the color of the petroleum found in Italy. A large por- 
tion of it is found in the field on the northern flanks of the Apennines 
and is light and almost transparent, and of a gravity of 0.725. Near 
Giovanni Incarico a dark heavy oil of a specific gravity of 0.983 was 
produced. Asphalt is also found in localities. There are traces of 
a dark green petroleum found in Sicily. The main production, how- 
ever, continues to come from the province of Piacenza, near the town 
of Velloi, where over 300 wells have been drilled to a depth of from 
: 800 to 600 meters. There is a considerable quantity of natural gas 
produced in this locality, and also at Salzo Maggiore, a town of 10,000 
inhabitants, large flows of natural gas were encountered with some 
shows of petroleum. It is reported that sufficient natural gas has 
been produced from two wells near this last-named locality to supply 
the entire lighting of this town for several years past. 


GREAT BRITAIN. 


Petroleum and natural gas are both known to exist in certain local- 
ities in England, but thus far no large reservoir has been found. For 
the last seventeen years or more there has been some production from 
a coal mine in Derbyshire, which is given in the following table. 
None, however, has been reported for 1903. There are a number of 
localities in which petroleum and natural gas have been found in small 
quantities, but little has been done in the way of testing by drilling 
deep wells. Some natural gas with showings of petroleum have 
recently been developed at Nethertield, in Sussex. 


PRODUCTION AND VALUE. 


The mineral statistics of the United Kingdom give the production 
and value of petroleum from 1886 to 1903 as follows: 


Production and value of petroleum in Derbyshire, England, 1886-1902. 


Production, Value.a 

Year. Tons (2,240 | Barrels (42| Pounds | Donar 

pounds). | gallons). | sterling. ^ 
PERG nea RR NOR DURO ERR ES 43 | 314 | 129 627 
Lr PEE 66 | 482 99 481 
TOS EA ss E id 35 206: A eral econ ees 
T389 Citi beer tS n dors Pe RR db ac a E Ea E E EUR RR 30 219 45 219 
1890... 1 co II E RE etd Dm e LED 85 256 52 253 


a Value at wells. £12$1.86. 
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Production. Value. 
Year. 

O | aere. | Dollars. 
TBO A Rc ER 100 731 150 729 
Ls HM TR 218 1,594 409 1, 988 
j|. A ES NET S TM RR A 260 1, 900 488 2, 372 
DSSS ee Ses ty chen ————— — ———À 49 358 92 448 
eS 15 110 28 136 
A A E oad | 12 88 29 141 
IE E E DS A MES 12 88 29 141 
1898... SS A eed etna pe ee | 6 44 14 68 
TBD e — — À— ———— P A eee ta wke 9 37 12 58 
A A E c ab ee ee ee ose ak seu aen A 
BOOT os ot chee A O Senden ee 8 E Ont t 


Production and value of petroleum in Derbyshire, England, 1896-1902— Continued. 
SCOTCH SHALE-OIL INDUSTRY. 


This industry has continued for a number of years, notwithstanding 
the introduction of the products of crude petroleum imported from the | 
United States and Russia. The combined annual production of all of 
the shale-oil manufactories has fora number of years been about 150,000 
barrels of heavy naphtha, about 500,000 barrels of burning oil of a 
very high-flash test, probably 300,000 barrels of lubricating oils, and 
20,000 tons of solid paraffin, which is derived from about 2,250,000 
tons of shale mined and treated in refineries. 


In the following table is given the quantity and value of oil shale 
produced in Great Britain during the years 1897 to 1903, inclusive: 


Quantity and value of oil shale produced in Great Britain, 1897-1908. 


—— ni ——— M M MÀ ——P e e E € —— a A 


1897. ! 1898. | 1899. 1900. 
Country. 


| Quantity. | Value. | Quantity. | Value. ' Quantity. | Value. | Quantity. | Value. 


Tona. | Tons. 
England ........ 10,568 | £2, 612 2,975 £744 200 
Scotland ........ 2,211,617 | 552,904 | 2,133,409 ; 533,352 | 2,208,249 | 552, 062 | 2, 279, 879 | £626, 966 
Wales ........... : 1,560 | 390 | 1, 609 | 402 | 2, 375 891 2, 342 878 


Tons. Tons. 
AA inae ates 


555, 936 | 2, 137, 993 | 934,498 2,210,824 | 553, 003 | 2,232,221 | 627,844 
i l 


| 1901. 1902. 1903. 


EE AA REI A II AR 
Quantity. | Value. Quantity. | Value. | Quantity. | Value. 


| Tons. | ¡ Tons. Tons. 


.«.....oeno. 
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The quantity and value of oil shale produced in Great Britain from 
1873 to 1903 are shown in the following table: 


Production of oil shale in the United Kingdom, 1873-1908. 


a ee a —— A m* 


Year. Quantity. Value. Year. | Quantity. Value. 

Statute tona. Statute tons. 
esos 524,095 | £262,047 || 1889 .......oooccococoocmoo.. 2,014,860 | £503,715 
o qe O EEE 362,747 | 181,373 || 1890 ........oooo.ooooomm.o... ' 2,212,950 | 608,369 
ista 437,774 | 218,887 || 1891 ....................08. 2,361,119 | 707,177 
A IN: 603,538 | 301,769 || 1892 .......oooooccoooo..... 2,089,937 | 522,484 
A O 801,701 | 400,850 | 1893 .................. se 1,956,520 | 459,130 
IB B ries eode ei err 788,704 | 394,352 | 1894 ...... Vn E eto 1,986,385 | 496,596 
1879 as ne Sneek 783,748 | 391,824 | 1895 .................. sss. | 2,246,865 | 561,716 
E o SERRE EIER EM ERN. | 837,805 | 418,902 | a isos 2,419,525 | 604,881 
aE S A | 958,255 | 479,127 || 1897 ......ooococoococcnocoo.. 2,223,745 | 555,936 
1882 ee 7,030,915 | 310,685 || 1898 ...........2... eee eee. 2,137,993 | 534,498 
D s E 1,167,943 | 299,676 || 1899 ........ooomoomommo.m... 2,210,824 | 553,003 
E PT 1,518,871 | 386,780 | 1900 ...........L.Lsssuuueue- 2,282,221 | 627,844 
TRAD. Scuole ere casa eens 1,770,413 | 447,302 || 1901 ....................-. 2,354,356 |.......... 
JS RR T 1,728,503 | 435,963 | 1902 ..................200.. 2,107,534 |.......... 
E A Rn Dee XU 1,411,378 | 355,085 | 1903 .......oooooooonoomo.-.. 2.009,602 |.......... 
IBIS Leno odi aoea doe 2,076,469 | 519,074 


A = = A A o gg es iu du - -= - - - —— ———————— 


DUTCH EAST INDIES—SUMATRA, JAVA, AND BORNEO. 


There was continued activity in these petroleum-producing islands 
of the east during the year 1903, although complete figures are very 
difficult to secure at this date. The inferior quality of the petroleum 
produced in Borneo is largely marketed for fuel. Java produces a - 
petroleum rich in paraffin. Sumatra is by far the largest producer, 
yielding about 75 per cent of the entire production of these islands. 
The principal refineries are located in Sumatra. The oldest and most 
successful producers of refined products is the Royal Dutch Petroleum 
Company; next in order of production is the Moeara Enim Petroleum 
Company. The Dordtsche Petroleum Company of Java is the oldest 
organization, dating back to 1890. 

The refineries in Sumatra during the years 1899 and 1900 had to 
build many miles of pipe line to newly developed fields to secure their 
supply of crude petroleum, as the wells supplying the original refiner- 
les suddenly ceased to flow or to pump any large quantity of petroleum 
just after they were fully equipped, salt water having invaded the 
whole territory. This condition cut down the production in the year 
1899 and 1900 to less than one-third of what it was in 1898. To secure 
new production, pipe lines from 40 to 120 miles in length were con- 
structed which involved a large amount of outlay for their completion 
and equipment, but enabled the production of Sumatra to be more 
than regained. 
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During 1890 the Shell Transport and Trading Company began opera- 
tions in Borneo in the development of the crude petroleum which is 
largely used as fuel, and it has been successful in increasing the output 
every year. This company has devoted a large amount of capital to 
marketing the fuel petroleum and bulk oils produced in the islands of 
the Dutch East Indies group and in Russia, and has erected storage 
tanks at the following-named seaports: In Africa, at Port Tenenk, at 
Port Said, on the Suez Canal, and at Zanzibar; in British India, at 
Bombay, Calcutta, Madras, Karachi, Intikorin, Colombo, Penang, and 
Singapore; in Dutch East India, at Soerabaya, Batavia, and Sheribon; 
in Siam, at Bangkok; in China, at Hongkong, Shanghai, Amoy, 
Swatow, and Foochow; in Japan, at Kobe, Yokohama, and Nagasaki; 
and in Australia, at Sydney, Greenwig, Williamstown, and Adelaide. 

Singapore is a very large and important distributing point (the most 
important of any in the Far East) for the refined products and the 
fuel petroleum of the Dutch East Indies. There are 10 large storage 
tanks erected here, and there are ample wharf facilities for the numer- 
ous tank steamers which make direct connection with Palembang and 
Balik Pappan. There are also extensive canning works located here. 
Liquid fuel is year by year gaining a more extensive foothold in this 
region as its merits become more generally known. The increased 
price of coal, which has to be transported thousands of miles to many 
of the ports of eastern Europe, southern Asia, and Africa, the yearly 
increase in the quantity of liquid fuel produced and consumed, and the 
new areas of fuel petroleum that have lately been developed in these 
islands and in other portions of the globe, all seem to show that an 
increasing amount of coal must be annually supplanted by liquid 
petroleum as a fuel. 


THE ILLUMINATING PRODUCTS OF DUTCH EAST INDIA. 


The refined products of the petroleum produced in Dutch East India 
do not compare in quality with those of the United States, and are 
also inferior to much that is manufactured in Russia. They are sold 
at prices that are less than those obtained for the American and 
the Russian articles. 

The great masses of the natives of these islands and of the —— 
ing countries—China, India, and Siam—are satisfied with an inferior 
grade of cheap petroleum, as they consume it generally in crude clay 
lamps without chimneys. They claim that the smoke drives off the 
mosquitoes and kills the malaria. 
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The production of these three islands is estimated as follows for the 
years 1901, 1902, and 1903: 


Production of petroleum in Sumatra, Java, and Borneo in 1901, 1902, and 1908. 


Country. 


e... .. o... enc.» 


“eo .oeoonco.n.nn..n. no ocoeen.coen.en.n.e.n.na nono ne... .n. e... n..oene Gac ..n..o.e..o. nn. o. cr...» 


.< oe... . 0.0.0... 0£.L-106:.:.£. .£.:.20...-. (00005... 0... PLCOLCLCOC cr ao soso ooo sa 


Lo cacas. en... o.... pp. Peones... nn. nc. neon. nc..n..o een. neo 


1901 


ea I. 


e**2920«6€420624€9069640n929202500í60a60^5099090069€0€9820«4-20929»929a4949»*^-"922a-99292 


1902. 1903. 

Barrels. Barrela. 

4, 200, 000 4, 880, 000 
750, 000 680, 000 
910, 000 1, 080, 000 

5, 860, 000 6, 640, 000 


The following statement, furnished by the secretary-general to the 
department of colonies, Holland, gives the production of petroleum in 
the Dutch East Indies during the years 1900, 1901, and 1902: 


Production of petroleum in the Dutch East Indies in 1900, 1901, and 1902. 


1900. 1901. 1902. 
Country. 
: Crude. Refined. Crude. Refined. Crude. Refined 
Borneo ........ tonsa 59,852 MP 85, 554 24,617 c 84, 232 d14,215 
Jav&.......... litersb..| 97,308,800 |.............. 102, 797,800 |.............. 63,182,955 | 20,290,000 
Sumatra ........ docu bed 117,109,600 |.............. 264,320,500 |............ 143, 042, 630 


a Metric ton — 2,204.6 


pounds, 


b Liter=61.027 cubic inches =.2642 of a United States gallon. 
o: 
c Includes 32,832 tons ‘‘ liquid fuel ’’ and 1,400 tons crude oil. 
d Includes 14,207 tons kerosene and 8 tons '' solar distillate.” 


160 liters=1 United States barrel 


Quantity and value of refined petroleum imported into the Dutch East Indies from the 
United States, 1890-1908. 


Year ending June 30— 


eee eee eee eee eee ee eee eee eee eee eee eee ee) 
*"»*e9*a25060(20029440090086499200209290242*90€9722*52202«9*098c497»99299 
"-ec022260924*60060695909402a00€9290992^20099«€^0««92240906000927999*9 
*"*»992a09009090999499200909020090G09090-92€6622922999«9*992949997«92929 
*«»5200029099*94929990660206e972222G00909922h«2a957992cc229 
Pee mew tee .nanersass naar srnnnnararnsaras.. 


coo one... eo... . 2. £.:06000.0.0eon._ ce... ......-00 000 0 .%....L..O..-0.<....0. 


**2096*09706906800906008092225209009042099*9»^o7"929260294a20»«9»2^99» 


“nn... o..o..o..o00b00..b..90<»5005650000000v00600000..<.<..-.. .e<en..... 6.0... 


""*"""»*^40.026í(090960040809^2906240902»09€099»9"«024202»529972a0929222929 
.. coo... noo... ...o..e.ncc cn nn. nec. ...n. nn... on enn.can cosas... 


*""""o0""»"a."c-ccc:0949025«690^224*8€09"»99»009209909209€0059529242492092€ 


——— —— | ——————— |————— | ——— 


Illuminating. 
Quantity. Value. 
Gallons. 

18,420,126 | $1, 754, 827 
21,633,290 | 2,052,937 
17,017,200 | 1,302,676 
15,560,640 | 1,106,523 
26,316,369 | 1,637,149 
15,155, 540 | 1,068, 715 
16,947,830 | 1,427,770 
24,989,000 | 1,851,887 
12, 534, 930 809, 083 
15,371,400 | 1,189, 329 
11,207,740 | 1,061,700 
17,044,320 | 1,492, 490 
15,025,710 | 1,363,079 


| 9, 210, 520 


864, 300 


Lubricating. 
Quantity. | Value. 
Gallons. 

Dd $1, 041 
ECL Ue celi 7,696 
E 7, 795 
60, 909 11, 972 
85, 866 12, 751 
94, 966 16, 454 
240, 400 83, 087 
226, 436 83, 668 
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PHILIPPINE ISLANDS. 


Crude petroleum is reported to exist in the southern portion of 
Luzon, the western portion of Panay, the central portion of Negros, 
and in a number of other islands that compose the group. Some of 
them are worked in a very crude manner by the natives. As yet 
nothing definite in the way of developing these resources has been 
accomplished. 


Imports of petroleum from the United States into the Philippine Islands in the years ending 
June 30, 1901, 1902, and 2903, by kiuds of oi. 


1901. | 1902. 1903. 


Kind of oil. " PIU ze m D 
Quantity. | Value. | Quantity. | Value. Quantity. | Value. 


Gallons. Gallons. > | Gallons. 
NAPA Mu ie a ia oy 1,050 $206 315, 100 | 827,845 , 29, 000 $5, 715 
Illuminating oil................... 1,208,100 | 108,000 | 1,971,100 166,670 — 2, 802, 101 265, 624 
Lubrieating oil.................... 35, 743 11,218 319, 639 40, 882 | 57,006 | . 8,309 
Total cee re ek Cie eee eels | 1, 247, 893 119,424 | 2,605,839 | 235,397 | 2,889, 107 279, 618 


Quantity and value of refined mineral oils imported from the United States into the Philippine 
Islands, 1899-1903. 


Year. Quantity. Value. 
Gallons. 
nr A O tnd he e oe oot Petts O aaa 11, 297 $2,870 
I900 erased ae eid od eto ee cuis De 617, 849 65, 120 
LU ks Shee Clee oat ie ie ete toe Dee PMY ces ei AU agit a ate ks 1, 312, 366 119, 571 
1902. ee eo eg eens eds iudi O ale A tabe e atte tetera d na aad 3,451, 903 307, 994 
BOOS -————— ÉÉÉ—— E ———Q 3, 604, 654 423, 246 
JAPAN. 


The main supply of petroleum tbus far developed in the Empire of 
Japan is found on the island of Nippon, in the province of Echigo, on 
the northwestern coast, about 200 miles northwest of the city of Tokyo. 
There are other localities on this island where some petroleum has 
been produced, namely, in the province of Ugo, in the extreme north- 
ern portion, and in the province of Totomi, about 150 miles southwest 
of Tokyo. 

The island of Hokkaido or Ezo has produced some superior grades 
of crude petroleum in a limited way, near the western flank of the 
foothills of the great mountain chain running to the north, in the 
provinces of Mikawa and Ishikari. During 1903 several wells were 
drilled in the Ishikari district which indicated the presence of petro- 
leum in quantity; later tests, however, have given rather discouraging 
results. There are indications of petroleum scattered over a large 
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portion of this northern island of Japan, and there are also indications 
of petroleum on the island of Formosa, and some small production in a 
primitive way. 

The production in Echigo and the indications elsewhere are usually 
in the middle and newer Tertiary formation. Their individual occur- 
rence is invariably on the flanks or along the crest of well-marked 
anticlinals. Generally these anticlinals are of comparatively short 
extent, as they suddenly burst up out of the level newer formations, 
run their course, with slight undulations, for from half a mile to 2 or 
3 miles, and then suddenly plunge under the level surface of the plain. 
There are other cases where the ridge of an anticlinal can be traced 
for 10 or 15 miles continuously. 

There are usually steep dipping flanks on both sides of the anticli- 
nals, which soon carry the oil-bearing strata to depths too great to be 
reached by the drill, or at which the strata is saturated with water. 
The depth of the wells is from 750 to 1,600 feet, and probably 80 per 
cent of the production comes from drilled wells. The remainder is 
from dug wells or shafts which range in depth from 200 to 500 feet. 

The present production is maintained by the deepening of many of 
the wells that have exhausted the upper pay. 

The formation holding the crude petroleum is generally a loosely 
cemented sandstone of a bluish cast, with more or less small crys- 
tals of pure silica, and in some cases with pebbles interspersed; the 
formation varies from 5 to 40 feet in thickness. There are usually 
beds of blue shale or clay capping the sandstone, and in many wells 
they follow each other in succession. A few of the wells flowed natu- 
ally when the field was new. At present nearly all of the wells are 
pumped. The life of the average well in some of the fields is not long, 
as a few weeks or months find the output greatly reduced from the 
original volume; others decrease more slowly. It requires the con- 
stant drilling of new wells and the deepening of others where lower 
productive strata have been developed to keep up the production in 
most of the fields. 

The petroleum produced in the early history of the development 
generally came from hand-dug wells, which ranged from 100 to 500 
feet in depth. These wells were roughly cribbed with timber as they 
proceeded down. A supply of pure air was furnished the workmen 
at the bottom by means of a peculiar bellows operated from the top. 
All of the hoisting was done by a cable made of rice straw. 

The average amount of marketable products secured from the crude 
in Echigo is not far from 40 to 45 per cent. The specific gravity 
varies from 22° to 45° Baumé; about 75 per cent of the output will 
average 32° Baumé. The price paid for crude petroleum during 1902 
was quite high, owing to there being very little offered for sale, as the 
production is controlled by the two large Japanese companies and the 
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International Oil Company. Crude petroleum was sold as high as 24 
to 3 yen per koku, or from $1.10 to $1.25 per barrel. 

The daily production, by districts, in Echigo in 1902 and 1903 was 
as follows: 


Daily production in Echigo in 1902 and 1908, by districts. 


{Barrels of 42 gallons.) 


District. 1902. 1903. 
Nagamine, Kamada, and other districts adjacent ......................... Lll eeee 1, 280 1,120 
Narra aM i oen DE IX 980 850 
Higashi A O Md E 360 320 
A A RVEE VERS ESO IE eases C TTE EESE EN E SURE DNE 650 650 
Total. daily production EP ————————————— PERS 3, 270 2, 940 


The number of American drilled, native hand-drilled, and hand-dug 
shafts in operation in the above-named districts in 1902 is estimated to 
be as follows: 


Number of American drilled, native hand-drilled, and hand-dug wells in operation in 
Echigo in 1902, by districts. 


Native Native 


: American 
District. hand hand | Total. 
drilled. | arined. | dug. 
Nagamine, Kamada, and districts adjacent.................. A eux . 156 
ETSI) nei 183 140 20 343 
E Osseo ee hein denies Ea a a Dome da Peer aes 48 8 28 A 
ISI Pm E MUST MSN OO orbi us 180 245 
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, PRODUCTION. 


Production of petroleum in Japan, 1875-1908. 


Production. | Value received for 
crude and refined 


Year. Crude. Refined.a sold 


| se 


Koku.b Gallons. Koku.b Gallons. Yen.c Dollars. 


————— lo | ——————— A ss | ———— 


ILU RR 4,830 | 191,751 Lunas lia A A 
A cece TUNES | 81554. 15899 T ci A Tc m 
rre Et > 10,14] 401,096 A erento ross OON. uasa 
E A "(€ | 18,920 | — 751,124 |............ | MES FREIEN S 
A E EEEN TETS O A ETER 
1880: in 26,974 | 1,070,868 A A A E re 
VEST NNNM EEA 7720! AA Eas aee eare 
USSD A E T 16,450 | — 653,065 |............|..-...- UE MN EE 
|. EEAS A AEA E A E A A desde. 
Las 29,541 | 1,172,778 6,215 | 246,735 | 107,904 | 92,633 
e E EA 30,931 | 1,227,961 7,326 | 290,842 98,496 | 84,510 
A NI RE: , 40,113 | 1,592,486 13,487 | — 535,434 | 136,911 | 110,898 
A | 30,304 | 1,203, 069 8, 830 350, 551 126, 298 99, 018 
LL ee $89,606 | 1,572,318 4,511 | 179,087 | 138,602 | 104,367 
E A SEN NODE, | 65, 871 | 2,218,079 7,097 | 281,751 | 250,977 | 184,217 
O ia M c 54,399 | 2,159,640 11,180 | 443,846; 221,478 | 166,551 
|) MERE: | 55,983 | 2,222,525 13,012 | — 516,576 | 207,029 | - 172,041 
1892) ——— € | 72,898 | 2,893,852 13,431.| 533,211 | 207,245 | 154,398 
I NS 94,145 | 4,468,122 10,941 | — 434,358 | — 178,290 | 117,850 
[o —— — ` 151,986 | 7,213,256 13,980 | — 555,006 | — 215,697 | 136,608 
Lr MN REM EUN 149,497 | 5,935,081 17,241 | 684,468 | 351,607 | 172,639 
A wees Mine x ys RS 208,500 | 8,277,450 (d) (d) (d) (d) 

1807.2 5 ica o coe: 231,221 | 9,179,474 (a) (d) 468,546 | 239, 427 
D898 M MN E 280, 764 | 11,146, 331 (a) (d) (d) (d) 

A Do ou e 474,406 | 22,515, 309 33, 984 | 1,349,165 | 1,019,766 | 507,848 
A aUe ETA 767,092 | 36, 406, 186 62,323 | 2,077,223 | 1,941,510 | 970,755 
E raid cae read i dba 983,000 | 46,655, A bebes to A Lene uat 
1909 icd EPEE 1,060,000 | 50; AA [bd Patet ero oca dones 
1908. ...... eta E A AM A A eoa sonos 


a This production of refined oil is not the whole amount of refined oil made in Japan, but is only 
that portion which is refined by those who produce crude oil and refine it themselves. Most of the 
crude oil goes into the hands of others, by whom it is refined, and as yet there are no means of ascer- 
taining this quantity. 

61 koku = 39.7 English gallons = 47.46 United States gallons = 1.13 United States barrels. 

c Value of yen on January 1, 1885, in United States money, 85.8 cents; 1886, 81 cents; 1887, 78.4 cents; 
1888, 75.8 cents; 1%89, 73.4 cents: 1890, 75.2 cents; 1891, 83.1 cents; 1892, 74.5 cents; 1893, 66.1 cents; 1894, 
55.6 cents; 1895, 49.1 cents; 1896, 52.9 cents; 1597, 51.1 cents; 1898, 49.8 cents; 1899, 49.8 dise 1900, 49.8 
cents, 

d Not ascertained. 

e This represents the quantity of crude sold in 1899. 

f Estimated. E 
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Almost the entire production of India comes from two districts in 
upper Burma, known as the Pakokku and Magwe provinces. The 
localities producing the petroleum are known as the Yengenyat and 
the Yengenyoung fields. There is also some production in the districts 
of Myngyan and Kvankpyu. All these localities are close to the great 
Irawaddy River. Yengenvoung is 300 miles northwest of Rangoon and 
Yengenyat is 50 miles north of Yengenyoung. Upper Assam pro- 
duces a small quantity. There is also a small production of a very 
superior oil in the district of Akayab, on the islands of Cheduba and 
Ramree. In past years there was considerable production in Punjab, 
which is at present almost abandoned. 

There are about 65 producing, cable-drilled wells in Yengenyat, and 
about 115 producing wells in Yengenyoung localities that range from 
100 to 1,300 feet in depth. In the latter district about 750 barrels are 
produced daily from many dug wells or pits. This district is about 
33 miles long in a general northwest. and southeast direction, and half 
a mile in width, and is about 3 miles east of the Irawaddy River. The 
Yengenyat district is 50 miles farther north on the west side of the 
same river and within one-half to three-fourths of a mile of its bank. 


PRODUCTION, 


The following table gives the production of petroleum in India from 
1889 to 1903, in imperial gallons reduced to barrels of 42 gallons and 
in rupees reduced to dollars: 


Production and value of petroleum in India, 1889-1903. 


| Quantity. | Value. 
: | Barrels 
Year. i) i 

mper [GN Rupees | Dolan 

| gallons). 
DBO PRECES 3, 298, 737 Ea LEETE de utbeupi rins 
TRO MEER RETE 4,132, 287 | 118, 065 282, 173 93, 681 
DBO ANNO A A E 6, 654, 570 190, 131 362, 792 132, 782 
o APEE ME E A A AMO Lud 8,479,945 | — 242,284 363, 631 119, 271 
TC M ar ete A A Eytan MN 10, 463,908 | 298, 969 771,112 225, 165 
O A O RR 11, 452, 649 | 327,218 | 1,126,744 276, 02 
D OM NERO RECHTE | 13, 003, 748 371,536 | 1,539,231 332, 474 
LU AMNES" 15, 049, 289 429,979 | 1, 789, 167 416, 876 
A RM LEE 19,009,048 | — 045,704 | 2,257, 842 508, 014 
O FD C n 18, 973, 878 542,110 | 1,018, 461 204, 710 
DU MERC RT RE 32,934, 007 940,971 | 1,885,259 388, 363 
A tuv inue uu pis DU be LE — 1,078,264 | 2,231,325 722, 949 
1901... eene eee 50,076,117 [1,430,716 | 3,065,131 993, 102 
jubes i d ca E decim La t 56, 607, BÉ 1,617,363 | 3,207,245 | — 1,058,587 
Cr MEME TEETH 87, 840, 069 | 2,510,259 | 5,315,470 | 1, 722.212 


i 


The value of the rupee on January 1, 1885, in United States money was 37.8 cents; 1886, 34.7 cents; 
1887, 34.6 cents; 1888, 32,2 cents; 1889, 22,3 Cents: 1590, $3.2 cents: 1891, 36.6 cents: 1892, 32.5 cents: 1893, 
29.2 cents: 1894, 28.5 cents: 1895, 21.6 cents; 1896, 23.3 cents; 35897, 22.5 cents; 1848, 20.1 cents; 1899, 20.6 
cents; 1900, 32.4 cents; 1901, 32.4 cents: 1902, 32.4 cents; 1903, 32.4 cents, 
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CHINA. 


The importation of petroleum products from the United States into 
China was not so large during 1903 as it was for the year 1902, as 
large quantities were held over from the previous year. However, it 
will be found upon examination of the following tables that the quan- 
tities exported from Russia and Sumatra have suffered slightly more 
in their proportion of the decrease than did the United States. 

It is reported that the value of the illuminating products of petro- 
leum, known as kerosene oil, imported into China from the chief 
sources of its production during 1903 was as follows: 


United Sta a nC Ru A cse Es E gud apes EE $4, 275, 200 
SUMAMA odes E 4, 240, 640 
A det uenit cuu E M LEA ALL ei eee 1, 428, 480 

Total v A O ICT 9, 944, 320 


In Manchuria there was quite a recovery in the kerosene trade for 
the vear, but large quantities are held over. The increased consump- 
tion of oil is noticed all over Manchuria, and is especially observed in 
all the cities under Russian administration. 

The Russian Oil Company is constructing tanks in the principal 
towns, and will carry the kerosene in tank cars to all towns along the 
railway line. This system is in course of construction, but is not yet 
complete. This will give the Russian oil a great advantage in the 
trade. Russian oil is sold throughout Manchuria at from 20 to 70 
cents per case less than United States oil. 

In the northern part of Manchuria, with Harbin as a center, Russian 
oil is fast supplanting the United States product. There is no way of 
ascertaining the quantity of Russian oil coming annually into Man- 
churia, but it is fast assuming large proportions. Kerosene oil was 
imported into Niuchwang during the year 1903 as follows: Ameri- 
can, 485,381 haikwan taels ($315,497); Russian, 25,000 haikwan taels 
($16,950). 


PETROLEUM ON THE ISLAND OF SAKHALIN. 


This island belongs to Russia and lies on the southeastern border of 
Siberia immediately north of the Japanese island of Hokkaido or Ezo. 
Petroleum deposits are reported in both the southern and the northern 
portions of this island. 

According to the description of the mining engineer, L. Batzevitch, 
deputed to Sakhalin in 1889, the petroliferous area is situated on the 
northern extremity of the island on the eastern slope of the mountain 
range which traverses the middle of the island from north to south, 
and here are to be found outcrops of petroleum and deposits of 
asphalt. For determining the character of the formations several 
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shafts were sunk, and it was ascertained that by their geological age 
the formations belong to Miocene depositsof the Tertiary system; and, 
as is the case in most oil fields, here also are to be noted anticlinal 
folds in the strata. 

Analyses have been made which have proved that Sakhalin crude 
oil has a specific gravity at 17.5 C. of 0.899, and represents an oxida- 
tion of a lighter crude to be found at a greater depth. The specific 
gravity of the fractions remind one of Baku oil, and the fractions 
received up to 250? C. represent a high-class illuminating oil, of which 
a yield of about 30 per cent can be obtained from the crude. 

The petroleum deposits in southern Sakhalin are situated among 
the hills covered with bogs on both banks of the river Niuta, and the 
petroliferous formation is covered on top with deposits of recent origin. 
The oil comes out on the surface in the valleys. Itstretches along for a 
distance of 2 miles, forming a continuous row of large and small shin- 
ing black patches, which stand out clearly among the surrounding ver- 
dure. The width of this belt is only several sagenes. It is presumed 
that the oil pools were formed in those places where the axis of the 
anticlinal running from north to south has been washed away-and the 
oil-bearing formation appears on the surface. The deposits on the 
river Niuta have not been worked yet, but claims are already staked 
out, and Mr. Kleie, who has secured a concession about 25 miles from 
the town of Niutovo, has already made arrangements with an English 
company for its development. 


WORLD'S PRODUCTION. 


The following table gives the entire production of crude petroleum 
in all the known countries for 1901, 1902, and 1903, and under the 
head of **All other countries” an estimate of the quantity produced in 
countries which are known to have a limited production of petroleum, 
but from which no actual figures could be secured. - 

Several of the South American States and Mexico are known to 
have a sinall production of crude petroleum; also Algeria, Persia, 
China, and the Philippines. 

There was & remarkable increase in nearly every one of the countries 
producing petroleum in 1903, except in Russia, which showed a decline 
in both 1903 and 1902. | 

The United States, owing to the large production in the new fields 
of California and Texas, has continued to increase in production, until 
in 1903 it produced more than one-half of the entire product of the 
world. 

The increase in the world's production in 1903 compared with 1902 
amounted to 10,045,150 barrels, equal to 5.4 per cent; the increase in 
1902 was 19,384,661 barrels, or 11.7 per cent over 1901. 
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The most conspicuous items shown in the table for 1903 are the 
increase of 11,694,421 barrels in the production of the United States 
over that of 1902, and the decrease in the production of Russia of 
4,948,789 barrels in 1903 when compared with the production of 1902, 

The United States and Russia combined continue to furnish the 
great bulk of the world's production, amounting in 1903 to 90.19 per 
cent as compared with 91.44 per cent in 1902 and 93.22 per cent in 
1901, although the combined production of all the other countries 
increased in percentage. Galicia, Roumania, and India combined pro- 
duced 8.78 per cent of the total in 1903, leaving less than 1 per cent to 
be supplied by all of the remaining countries. 

The following table shows the world’s production of crude petroleum 
in 1901, 1902, and 1903: 


World's production of crude petroleum in 1901, 1902, and 1908. 


{Barrels of 42 United States gullons.] 


1901. 1902. 1903. 
Country. Percent- i Percent- Percent- 
Quantity. age of Quantity. age of Quantity. age of 
total. total. i total. 
United States.........-...... 69, 389, 194 41. 84 88, 766, 916 47.94 | 100,461,337 91. 46 
Canada... eeeoer rera 572, 500 .95 520, 000 . 28 481, 504 . 25 
Peri ie.vake ea Ev REESE 72,261 .04 60, 000 .08 61, 745 . 08 
RUSSIB or Eee das 85, 168, 556 51. 38 80, 540, 045 43. 50 75, 591, 256 88. 73 
Galicia omes EFE eue 3, 251, 544 1.96 4,142, 160 2. 24 5, 234, 475 2.67 
Sumatra, Java, and Berneo.. 3, 038, 700 1.84 5, 860, 000 3. 17 6, 640, 000 3.40 
Roumania..................- 1, 406, 160 ..85 2, 059, 930 1.11 2,763, 117 1. 42 
A ve d va EX Vn 1, 430, 716 .86 | 1,617, 363 .B7 2, 510, 259 1.29 
TAPADO Lee tor SERIA a Rein 1, 100, 000 .67 1, 193, 000 . 64 964, 000 . 49 
Germany .................... 313, 630 . 19 353,675 . 20 445, 818 .23 
Ital A a ve Ge howe wees 10, 100 | .02 | 18, 933 | 02 20, 000 | .08 
All other countries.......... 20, 000 26, 000 30, 000 


Total AA 165, 773, 361 100.00 185,158, 022 100.00 | 195,203, 511 100. 00 
I | 


This table is one of production, irrespective of quality and value. 
The quality of the greater portion of the petroleum produced in the 
United States is more valuable than that from any other country, as 
more than double the quantity of high-priced products are secured in 
the process of refining than it is possible to secure from the Russian 
or most of the other foreign petroleums. All crude petroleum has, 
however, nearly the same amount of heating power when used as fuel. 

The following table is compiled upon the assumption that there are 
50 per cent of the refined products secured from the entire produc- 
tion of the United States in 1903, as compared with 20 per cent refined 
products secured from the Russian production and 25 per cent from 
the production of all remaining countries. 
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Approximate production of refined products in the United States, Russia, and all other 
countries in 1908, and the percentages of the same. 


E ; | : Propor- 
Country. | Quantity. lion. 
United States 

gallons, Per cent. 
United SM A A AA A ARA ARA RA AS ex] 2, 109, 688, 077 71.6 
BUS A E AR ass ta A 634, 966, 550 21.6 
Allother CONAN a a A GI ES 201, 084, 664 6.8 
Total of all COUntriew A A a 2, 915, 739, 291 100.0 


The United States therefore produced 2.5 barrels of retined products 
in 1903 for every barrel produced by the rest of the world. 

The purest and most valuable grades of crude petroleum in the 
world continue to be produced in the northeastern portion of the 
United States, in the Appalachian and the Lima-Indiana fields. 

A very fair grade is also produced in a comparatively small way in 
Sumatra, Java, Galicia, Roumania, and India. 

Of late years there has been a very large production of crude petro- 
leum of inferior quality consumed as fuel oil. Recently in Russia the 
crude has only been distilled sufficiently to satisfy the requirements of 
the Government as to the flash test and the remainder is marketed as 
fuel petroleum, under the head of residuum. This is also true to a 
ertain extent in our newly-developed fields in Texas, Louisiana, and 
California, the crude production of which is chiefly marketed in the 
crude state for fuel petroleum. The exports of this petroleum must, 
of course, meet the conditions demanded as to fire and flash test by the 
country to which it is consigned. 

Cheaper transportation by pipe lines and tank ships has made this 
variety of fuel marketable in distant quarters of the globe that are 
destitute of coal. Its peculiar adaptability and fitness as a fuel for 
ocean liners and locomotives, where limited boiler space demands the 
greatest possible efficiency, are being more generally recognized 
throughout the world. 
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NATURAL GAS.’ 


By F. H. OLIPHANT. 


INTRODUCTION. 


The following are the most conspicuous features in the production 
and consumption of natural gas in the United States for the year 1903: 

(1) The production was greater than in any previous year, and was 
valued at $35,815,360. 

(2) There was a large increase in the production of 1903 over that 
of 1902. | 
. (8) Four States, namely, Pennsylvania, West Virginia, Indiana, and 
Ohio, produced 94 per cent of the value of natural gas in 1903. All 
of these States showed substantial gains, except Indiana, which had a 
decreased production in 1903 as compared with 1902. 

(4) The volume of natural gas produced in 1903 amounted to 
238,769,067,000 cubic feet at atmospheric pressure and represented 
approximately 5,968,725 tons. If the density should remain the same 
throughout, this quantity would fill à reservoir whose base was 1 
square mile to a height of 1.62 miles; it would fill a pipe that encircled 
the earth at the equator and that had an internal diameter of 49 feet. 
Its heating value would equal 11,938,453 tons of bituminous coal. 

(5) There were 627,047 domestic consumers and 7,222 manufac- 
turers, a total of 634,269 persons, firms, and corporations, who were 
supplied with light, heat, and power. A careful estimate puts the 
number of individuals benefited at not less than 4,500,000. 

(6) A large amount of money was expended in 1903 in building 
large mains for conveying natural gas, in equipping new compressing 
stations, and in drilling gas wells, mainly in Ohio, West Virginia, 
Pennsylvania, and Kansas. 

(7) The United States produced 994 per cent of the entire world's 
production of natural gas. 

INCREASE IN VALUE OF PRODUCTION. 

The increase in value of the production of natural gas in 1903 was 
$4,947,497, or 16 per cent, as compared with 1909. There was a 
remarkable increase in Pennsylvania and Ohio, amounting respectively 
to $1,830,651 and $2,123,582, and West Virginia gained $1,492,178. 


a The tables in this report were compiled by Miss Belle Hill, special agent U. 8. Geological Survey, 
Pittsburg, Pa. 
719 


7 


720 MINERAL RESOURCES. 


Of the total value of all the natural gas produced in the United 
States during 1903 Pennsylvania furnished 45.18 per cent, West Vir- 
ginia 19.2 per cent, Indiana 17 per cent, Ohio 12.5 per cent, Kansas 
3.14 per cent, New York 1.35 per cent, leaving a little less than 2 per 
cent for all of the remaining States and Territories. Only in the 
State of Kansas did the value of the natural gas exceed that of the 
petroleum. 

Louisiana is the only State producing petroleum in any quantity 
that did not produce any natural gas to be sold, or even to be con- 
sumed by the producer. 

The general average of the price received for the sale of natural gas 
in 1903 was very slightly greater than in 1902, being about 15 cents 
per 1,000 cubic feet at an average pressure of about 4 ounces per square 
inch. 


NATURAL GAS. 


VALUE OF NATURAL-GAS PRODUCTION. 


121 


In the following table is given the approximate value of natural gas 
produced and sold in the United States from 1890 to 1903, by States: 


Approximate value of natural gas produced in the United States, 1890-1903, by States. 


Colorado ...... EEE E A — M A A O 


State 1890. 
Arkansas...... : | a $6, 000 
California ....... | 33, 000 
Hlinois .......... 6, 000 
Indiana ......... 2, 372, 500 
Kansas .......... 12, 000 
Kentucky ....... 30, 000 
Missouri......... 10, 500 
New York ....... 552, 000 
Ohio............. 4, 684, 300 


Pennsvlvania ...! 9,551,025 
- , , 


3, 942, 500 
5,500 

38, 993 
1,500 
280, 000 
3, 076, 325 
7, 834, 016 


35, 000 


4,716, 000 
40,790 
43,175 
3,775 
216, 000 
2, 136, 000 

7,376, 281 


.*.<enn.n.onnojocnnoso sesos. 


200, 000 : 


1898. 


3, 300 


ec"-222229 


103, 133 
145 


174, 640 
229, 078 
| 


7,875 
1,334,023 | 
20, 000 


South Dakota....1 (a) 
Texas ........... (a) 1 
AA (a) 
West Virginia ... 5, 400 
Other States ..... | 1, 600, 000 

Totalb..... 
E A Oe ee 

State 1897. 
Arkansas and 

Wyoming...... c $40 
California ....... 50, 000 
Colorado ........ 4, 000 
Illinois .......... 5, 000 
Indiana ......... | 5, 009, 208 | 
Indian Territory 
andOklahoma.!............ 

Kansas .......... | 105,700 
Kentucky ....... 90, 000 
Missouri......... 500 | 
New York ....... 200,076 | 
Ohio............. 1,171,777 
Pennsylvania ...; 6,242,543 
South Dakota... ...onooccccotorononn noo. 
Texas............ ade 
Uinc dues | —— 15,050 
West Virginia ... 912, 528 
Other States..... | 20, 000 

Totalb..... | 13,826, 422 


15,296,813 20,074, 873 


14. 000 

5, 715, 000 
50, 000 
68, 500 
2.100 
210, 000 
1, 510, 000 
6, 488, 000 


100, 000 | 


5, 437, 000 
86, 600 
89, 200 
4, 500 
219, 000 
1, 276, 100 

6, 279, 000 


90, 000 


5, 203, 200 
112, 400 
98, 700 

3, 500 
211, 530 
1, 255, 700 
5, 852, 000 


e«..ocsono conos |/*-250902229«2«a|*5 ona nn. *«*^»*9€9e0022062|(**9»972597229» 


18,792,725 | 15,500,094 | 14,800,714 | 14,346,250 | 13, 954, 400 | 13,006, 650 


1999. | 1900 
$86, 891 $79, 083 
1,480 1, 500 
2, 067 1, 700 
6,680,370) 7,254,589 | 
332, 592 356, 900 | 
125, 745 296,213 
290 517 | 
291,593 335,367 | 
1,866,271 | 2,178,231 
8,337,210 | 10,215,412 
3. 500 9, 817 
8,000 20,000 
2,335,804 | 2,959,032 


1901. 


*""2-cc2290992 9292602602222, ^522«920a92€9* 2*9 


$67, 602 
1, 500 
1,825 

6,954, 566 


659, 173 
270,871 
1,328 

293, 232 
2,147,215 
12, 688, 161 
7,255 
18,577 


po n.n. nn... eo jonnoanosnona[|» o. 9229-2929 


23, 698, 671 | 27, 066,077 


a [Ineludes value of gas produced in South Dakota, Texas, and Utah. 
b Does not include value of gas produced in Canada and consumed ín the United states. 
c Value of gas in Arkansas only. 
d Includes small quantity produced in Tennessee, 


M R 1903——46 


1902. 


enn... o. .<.. a 


$120, 648 
1,900 
1,844 

7,081,314 


360 

$24, 431 

d 365, 656 
2, 154 

346, 471 
2,355, 458 
14,352, 183 


en... n. oo cosas [|.onnoornoanson[o. .<e. oo... .o. eo .< o ooo o... oa 


30, 867, 863 


————— ee d ———— —M————————ÓM— — A 


$100 | 


256, 000 
1, 172, 400 
5, 525,610 


c.one.....o.. 


e. no. c.oo.o.o 


13, 002, 512 


1903. 


$2, 460 
104, 521 
14, 140 
3,310 

6, 098, 364 


1, 000 

1, 1:23, 849 
d 390, 601 
7,070 

493, 686 
4,479, 040 
16, 182, N34 


35,815, 360 
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VALUE OF NATURAL GAS AND PETROLEUM AND THEIR 
COMBINED VALUE, BY STATES, IN 1903. 


The combined value of natural gas and petroleum produced by 
twenty States and Territories amounted, in 1903, to $130,509,410, 
which is greater by $28,462,637 than $102,046,773, the combined value 
in 1902. Of the combined value for 1903, 27.4 per cent is the pro- 
portion furnished by sales of natural gas and 72.6 per cent is the 
proportion furnished by the sales of petroleum. The value of all the 
coal produced in the United States in 1903 was $503,724,381. In 1902 
the proportion of the value of the natural gas to the petroleum pro- 
duced was as 30.2 per cent to 69.8 per cent, a comparative decrease in 
1903 of 2.8 per cent. 

The following tables give the value of natural gas and of petroleum 
and their combined value in 1902 and 1903, by States, arranged in the 
order of the value of the combined production: 


Value of the natural gas and petroleum produced in 1903, and their combined value, by 


States. 
i Valueof | Value of 
state. anupat, J rude petro- | natural gas 
] petroleum. 

Penünsy Vallo sas A es Cox asa ed d died ret $16, 182,834 | $18,170, 881 $34, 353, 715 
A et vv o E nt Qr a weed Fab bud. des 4, 479, 040 26, 234, 521 80, 713, 561 
West Wins dicas 6,882,359 | 20,516,582 | 27,398,891 
AAA AAA ees eens ERE 6, 098, 364 10, 474, 127 16,572, 491 
TOR AG RET 21, 351 7,617, 479 7, 538, 830 
CARTOON aa DN eee 104, 521 7, 399, 349 7,503, 870 
New “YORK AAA — —— O hae: 493, 686 1, 849, 135 2, 342, 821 
A A se uud cetur metas 1, 123, 849 988, 220 2,112, 069 
Kentucky and Tennessee ...................-eeec eene 390, 601 486, 083 876, 684 
COIR GO se esr A CRI OR A lee uten MR 14, 140 481, 723 445, 863 
O A IR 416, 228 | 416, 28 
Indian and Oklahoma Territories........................... 1, 000 142, 402 113, 402 
Arkansas and Wyoming............. lc. ccssesss rere 2, 460 62, 720 65, 180 
Missouri and Michigan........................ — MH 7,070 4,650 | 11, 720 
South De ROR ici eer REPRE EX OE ded o aas ape aene 10,775 |.. seus ee ue 10, 775 
Illinois............... AN S E Wee Woe es c erste dei oV. OO a E EE vs 8, 310 

TOU uiuit dro Co iO a ees 35, 815, 360 94, 694, 050 130, 509, 410 
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Value of the natural gas and petroleum produced in 1902, and their combined value, by 


States. 
! talna Value of nat- 
State. natural gas, | petroleum, | UTA] kasand 

Pennsyl Vahi das | $14,352, 183 | $15, 266, 093 29, 618, 276 
O O A ekewesecees 2, 355, 458 20, 757, 359 23, 112, 817 
West Virgini tds it Bean 5, 390, 181 17, 040, 317 22, 430, 498 
A n O A 7,081,344 6, 526, 622 13, 607, 966 
California o oe ie had Vo eee oe | 120, 648 4,873,617 4, 994, 265 
TEXAS A va xe PED D Lees wees EMEN Ade | 14, 953 3, 998, 097 4,013, 000 
NEWTON rior eda wi eee eee ee 346, 471 1,530, 852 1, 877, 323 
Kansas IS c 824, 431 292, 464 1,116,895 
Kentucky and Tennessee .............. 00.2 c eee e ee cece cece 365, 656 141,044 506, 700 
COLOTROO << NAAA DEDERE tess 1, 900 484, 683 486, 583 
¡A A O I MEO qd A 188, 985 188, 985 
WY POI c "LP 43, 771 43,771 
Indian Territory ara ate ea 300 | - 32, 190 32, 550 
South: Dakota: soceced sete 26058 oriana ón 10,280. AAA 10, 240 
Michigan, Missouri, and Oklahoma......................... 2,154 1,816 3, 970 
TUG lees dein Bi ce waiter eased assis c ei LE LEAL 1, 844 1,000 2,844 
A A EUREN 30,867,863 | 71,178,910 | 102,046, 773 


NUMBER OF COMPANIES, VALUE OF NATURAL GAS CON- 
SUMED, AND VALUE OF OTHER FUEL DISPLACED BY 
NATURAL GAS, IN 1903, BY STATES. 


The following table gives in the first column the number of compa- 
nies and individuals reporting in the several States, amounting to 2,329 
in 1903, as compared with 2,147 in 1902, a gain of 182. In Pennsyl- 
vania, New York, and Ohio there are numerous small wells which 
supply a single fire each in half a dozen houses. Many consolidations 
of large companies have taken place during the year, especially in 
Pennsylvania. The second column gives the value of the gas con- 
sumed. In the third column is found the estimated value of coal and 
wood or other fuel that would have been required to replace the natu- 
ral gas, consumed during 1903. The value of other fuel saved by the 
natural-gas engine is now a very important item. 

The saving in 1903 amounted to $9,224,429, or about 26 per cent, 
more than the value of natural gas. In many of the Lake cities and 
towns high-priced anthracite coal has been replaced by natural gas. 
Better prices were secured in the sale of natural gas in Indiana and 
Kansas during 1903 than in former years. 

The economy with which natural gas can be transferred to widely 
separated points by pipe lines has made it possible for one State to 
market large quantities of it in adjoining States, even when points of 
production are more than 200 miles distant from those of consumption. 
On comparing the table of natural-gas consumption with that of pro- 
duction, it will be noticed that Pennsylvania consumed slightly less 
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natural gas than it produced. A considerable portion of the natural 
gas produced in northern Pennsylvania was sold in New York. On 
the other hand West Virginia furnished large amounts of natural gas 
to western Pennsylvania. Ohio, notwithstanding the newly developed 
tields, produced but 62 per cent of its consumption; the remaining 
38 per cent was furnished chiefly by West Virginia, with consider- 
able quantities from Kentucky, Pennsylvania, and Indiana. Indiana 
consumed a large proportion of its production. West Virginia's 
consumption was only 45.4 per cent of the value of its natural- 
gas production, large quantities going to Pennsylvania and Ohio. A 
small quantity was consumed 1n West Virginia that was produced in 
Pennsylvania and Kentucky. Kentucky furnished some natural gas 
to Ohio and West Virginia. Kansas and all the remaining States 
and Territories consumed ull the natural gas produced within their 
borders. 


Value of natural gas consumed in the United States in 1903, by States, and the value of 
coal or wood displaced by same, as reported by 2,829 persons, firms, and corporations. 


aa] Amount re- | Estimated 
Companies ceived for | value of coal, 

State. 4 saleof gas or wood, or 
viduals re-| o pa therfueldis 
rting, | Vtlucof gas jother fuel dis- 
PO consumed. |placed by gas. 


POenns TY Bt eR on ci Soe TSRESREEME see arouse eee a414 | $16,060, 196 $20, 075, 245 


ONO aia b515 7,200, 867 8,155,570 
IESIRE U OT. on ola seeeet eMule eese XU c sm Mta gabs 924 5, 915, 367 8,281,515 
West VIINA ur O caos RR VIE P EE dau eeu 88 3, 125, 061 4,375, 000 
NeW VOTE i dos c144 1, 914, 667 1, 992, 726 
A O NO 120 1, 123, 849 1, 676, 351 
Keütucky a eases SN ce fas ca ean 20 280, 426 311, 555 
TENDER E 2 300 300 
Calor A A dde 24 104,521 104, 521 
o A Aces esha ET 4 d14,140 14,140 
O O eet EE MEET 6. 21,351 21,351 
Sot Dakota dao lacado 4 10, 775 17,575 
NUS A A A AA Sa Ea 18 7,070 7,070 
A A ERE MM SEE T EL LIC 39 3, 310 3,310 
Arkansas and WYOUDMNE. cio. e 2 2, 460 2, 460 
Indian and Oklahoma Territories............................. 5 1, 000 1,000 

A A ee uae Bs cee re dtes audit 2, 329 | 35, 815, 360 45, 039, 689 


aIncludes 111 individual producers in Erie County, the product of whose wells is principally for 
their own domestic consumption. 

b [Includes 386 individual producers in Ashtabula, Cuyahoga, Lake, and Lorain counties, the product 
of whose wells is principally for their own domestie consumption. 

¢ Includes 77 individual producers in Chautauqua County, the product of whose wells is principally 
for their own consumption. 

d Largely used for laminas purposes, 


The following table gives the value of the natural gas consumed in 
the States named from 1899 to 1903, inclusive: 
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Value of natural gas consumed in the United States, 1899-1908, by States. 


State. | 1899. | 1900. 1901. 1902. 1903. 

Pennsylvania ............eeeeeee | $7,926,970 | 89,812,615 | $11,785,996 | $18,942,788 | — $16,060, 196 
India. 2o sl AS , a 5,833,370 | 46,412, 307 | 26,276,119 | a 6,710,080 a 5, 915, 367 
Olio os ctore eee 3,207,286 | 3,823,209 | 4,119,059 | 4,785,766 7,200, 867 
West Virginia..................-eus- . 1,810,675 | 1,530,378 | 2,244,758 | 2,473,174 3,125,061 
New York........................... 1,286,007 | 1,456,286 | 1,694,925 | 1,723,709 1, 944, 667 
A eoe sar beta eds 332, 592 356, 900 659,173 824,431 1,123, 849 
Kentucky and Tennessee........... 125, 745 194, 032 187, 660 255, 781 280, 726 
Californía......... m 86, 891 79, 083 67, 602 120, 648 104, 521 
Teris A eer eee ee | 8, 000 20, 000 18,577 14,953. 21,351 
South Dakota ............... cesses 3, 500 9,817 7, 255 10, 280 10,775 
Missouri ............seese nennen 290 647 1,328 2,154 7,070 
Colorado uta 1, 480 1,800 1, 800 1, 900 14,140 
MUPRTU RD EC 2,067 1, 700 1,825 1,844 3,310 
Indian and Oklahoma Territories ..¡...oooooooooofernocrocanacanalocnonancnn ono. 860 1, 000 
Arkansas and Wyoming ............ A A A | A CCP E 2, 460 

2T RON NOR 20,074,873 | 23,698,674 | 27, 066, 077 | 30,867,863 | 35,815,360 


a A portion of this was consumed in Chicago, Ill. 


USES OF NATURAL GAS. 


" In the following table are specified the uses to which -the natural 
gas produced in the United States in 1903 was put: 


Uses to which natural gas produced in the United States in 1908 was put, as reported by 
2,329 persons, firms, and corporations. 


Compa- Establishments supplied. 
N ea Domestic : 
| viduals Supplied. | dipa | Steel | Glas [tablish | Tota 
ing. ments. 

Pennsylvania ..................... 414 214, 432 30 66 122 2,616 2, 834 
Obi 515 197, 710 5 14 63 1,704 1,786 
A a ae ia eee 924 90, 118 18 5 130 867 1,020 
West Virginia ..................... 88 86, 179 1 8 25 1,088 1,122 
NOW AA 144 57,985 |... es acl esae 5 203 208 
KGNSHS as 120 16, 918 CE 3 138 143 
Kentucky ......................... 20 10,651 |........ A 72 74 
Tennessee ........... ccce seen oan 2 Lomas Re ol A sg viia 1 1 
California ..... oco ru 24 2.005 A A xix rs 13 13 
Colorado. sirios 4 QUT | A A wit wires 2 2 
TEXAS. eE E ORA 6 498- AA "ub dede E . 8 8 
South Dakota...................... 4 252 |........ | Cer PA 2 2 
Missouri dv 18 A AP Pease sacs 1 1 
Illinois .......... esee eene 39 42 |........ FRAME ED 1 1 
Arkansas............ ce eee eee eens 1 58 |........ ree eee 2 2 
WYOMING. 4502063 eDnERESeE iW. we YS 1 A E A 2 2 
Indían and Oklahoma Territories. 5 A sive sordes galeas 8 8 

Total. scans ias 2, 329 627, 047 56 95 348 6,723 7,222 


There was an increase of 182 companies and individuals reporting 
and a decrease of 881 in the number of establishments supplied in 
A large proportion of the decrease is 


1903, as compared with 1902, 
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accounted for by the decreasing pressure of the natural-gas fields in 
Indiana. A number of iron, steel, and glass works in Pennsylvania 
and a number of glass works in Indiana have their own natural-gas 
plants. The natural-gas companies have found more profitable cus- 
tomers in the domestic trade, for which natural gas is so eminently 
fitted and from which nearly all of their revenue is derived. There 
were 627,047 domestic customers supplied in 1903. It is estimated 
that not less than 4,000,000 individuals are supplied with light and 
fuel by natural gas, and that not less than 4,500,000 people receive the 
benefit of its use as an illuminant. 


RECORDS OF WELLS AND LENGTH OF PIPE LINES, BY 
STATES. 

In the following table will be found enumerated by States the num- 
ber of companies and individuals reporting, the number of the pro- 
ductive natural-gas wells up to the close of December 31, 1902, the 
productive wells drilled during 1903, the wells abandoned in 1903, those 
producing at the close of 1903, the nonproductive natural-gas wells 
drilled during 1903, and the number of feet of wrought iron and steel 
pipe of all sizes greater thun 2 inches in diameter in use at the close of 
1903: 

Record of wells and amount of pipe line, as reported by 2,829 persons, firms, and corpora- 
tions in 1903, by States. 


Wells. oes ito 
Compa-} __ o a L 
pera Non- 
id viduals ce doen uei. Rus 
“Port poo ap drilled | in | Dee BL holes Feet. Miles. 

ing. j gaoz, | gig | 1903. | 1903. | drilled 

n 3. 
Pennsylvanin...........ueses. 414 | 5,444 69 | 228 | 5,915| 126 | 53,886,301 | 10,205. 74 
A tees 515 | 1,343 290 110 | 1,523 62 | 27,876,583 . 5,279.66 
Indiana...............-- esee 924 | 5,876 895 | 1,257 | 5,514 242 | 34,838,053 | 6,598.01 
West Virginin........... sess. xs} 93] 242 46] 1,099 43 | 18,224,176 | 3,451.55 
A AA 144 652 D. W 707 11 | 7,413,194 | 1,404.01 
KANSAS. c sse Oud etd 120 404 295 33 666 66 | 5,598,720 | 1,060.34 
KeOoBtuesRk Vos c vcra eats cea 20 po P 123 3 747, 385 141.55 
Tennessee .................... 2 V. iesu pua Wa xw auras 2 lesa bene 900 .17 
CRIWSFOPHÍAR. Rei cue Euer 24 33 5 | a UM ooa dana 347, 668 65. 85 
Colorado .............Lueeuue.. 4 2 3 i 2 a3 NS 75, 760 14.35 
DN as 6 18 2 2| «18 3! 149,336 28. 28 
South Dakota ................. 4 A DEM A 26,950 5.10 
Missouri ....0....ccceeeeeeeeee 18 17 "m 2 22 4' — 38,015 7.20 
A ETT RE ER 39 33 11 1 43 5 45, 618 8. 64 
ATKATISAS: 2.21... b ans 1 y Aj RHENO DLE NDA PR) METTRE E 60, 000 11.36 
Wyoming ...........ee ee nss jd Me PNE M 500 .01 

Indian and Oklahoma Terri- 

oor BRENDAN NU 5 5 3 1 7 1 4, 700 .89 
oti hkennea 2,329 | 14,862 | 2,529 | 1,702 [015,689 566 pe, 333, 859 | 28, 282. 71 


a Gas is produced from oil wells not included in this table. 
b Includes 199 wells not utilized in 1903. 
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NATURAL-GAS INDUSTRY IN INDIVIDUAL STATES. 


PENNSYLVANIA. 


The large increase in the value of the production of natural gas in 
Pennsylvania in 1903 is remarkable when it is remembered that Penn- 
Sylvania is the oldest State producing natural gas in any large quan- 
tity. The supply has been derived from the deeply buried sands in 
Greene and Washington counties in the southwestern portion of the 
State, and from the counties of Armstrong and Clarion where deeper 
producing sands have been developed during 1902 and 1903. Several 
small pools were secured in Potter County. The productive areas are 
found in lines of elevated strata extending in a general northeast and 
southwest direction. There is a general dip of about 174 feet to the 
mile from the New York State line to the southwestern corner of 
Pennsylvania, where Greene County joins West Virginia. The con- 
ditions necessary for accumulating and storing natural gas in the sund- 
stone reservoirs deeply buried under impervious clay and shale are 
remarkably well developed over a large portion of western Pennsyl- 
vania. 

Although many of the older natural-gas pools, which in former years 
were large producers, have at this date ceased to produce any consid- 
erable amount, there are other fields in-which, by means of the suction 
lines leading to the gas-compressor plants, large areas of low-pressure 
gas are made available and have for many years been producing large 
amounts in the aggregate. 

The deep Bayard and other sands in Greene County, the Gordon, 
the Big Injun, the Fourth and the Fifth sands of Washington and 
Fayette counties, the Speechley in Butler, Armstrong, and Venango* 
counties, and the deeper underlying sands of Elk, McKean, and Potter 
counties, have all contributed largely to maintain and even to increase 
materially the output of Pennsylvania. 

During 1903 a well was drilled in Clinton County, on the Susque- 
hanna River, near Hyner Station, which developed considerable 
natural gas at a depth of about 2,000 feet. This well was located 
upon & prominent anticlinal, from which the rocks dip to both the 
north and the south at the rate of about 200 feet to the mile. The 
shut-in or rock pressure showed 480 pounds to the square inch and a 
considerable open flow. A second well was drilled not far from the 
first, wbich at 1,222 feet is said to have found a reservoir which, when 
first opened, gave a pressure of 2 pounds in the open end of a 2-inch 


pipe. 
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Value of natural gas produced in Pennsylvania, 1885-1908. 


Year. 


E ERE. $4, 500, 000 
TP o ———————HáO————— 9, 000, 000 
cy MM PEDRO 13, 749, 500 
Io PMCID 19, 282, 375 
A In 11, 593, 989 
A NS PENE 9, 551, 025 
o ce E E N AT 7, 834,016 
RUP I e A LESE ERE 7,370, 231 
CT ERARA ESE EEEN EE 6, 488, 000 
E A EEEN 6, 279, 000 


RECORD OF NATURAL-GAS INDUSTRY IN 


Value. | 


Year. 


| rs AE PTEE NON | 


erre... nee nn neo. .onsrnanasonons.aos 


200.1. .2...e.. o coonaoo.. o... ne...» .. ono 


PENNSYLVANIA. 


Value. 


$5, 852, 000 
5, 28, 610 
6, 242, 543 
6, 806, 742 
8, 337, 219 

10, 215, 412 

12, 688, 161 

14, 352, 183 

16, 182, 834 


In the following table there is exhibited a very complete record of 
the several uses to which natural gas is applied, including its value, 
the value of other fuel displaced, the number of domestic consumers 
supplied, the number of iron, steel, glass, and other establishments 
supplied, the operation of wells, and the feet of pipe line completed 
at the close of 1900, 1901, 1902, and 1903. 


Record of natural-gas industry in Pennsylvania, 1900-1903, 


| 1900. 1901. 1902. | 

Amount received for sale of gas or value of i 
gas CONSUME —————— $9,812,615 | $11,785,996 | $13,942, 783 

Value of natural gas produced ............... $10,215, 412 | $12,688,161 | $14,352, 183 | 
Value of coal and wood displaced............ $9,789,065 | $11,892,070 } $17,912,629 
Domestic consumers supplied ................ | a 229, 730 a 326, 912 185, 678 

Iron and steel works supplied ................ 55 82 99 | 
Glass works supplied ......................... | 80 80 124 
Other establishments supplied................ 1,161 1,581 2, 225 
Total establishments supplied ................ | 1, 296 1,743 2, 448 
Total wells producing Jun. 1 ................. | 3, 407 3, 776 4,529 
Total productive wells drilled................ 513 660 716 
Total wells abandoned ....................... | 210 239 203 
Total wells producing Dec. 31 ................ 3,710 4,197 5, 101 
Total dry holes drilled............ Lees | 142 143 232 
Total feet of pipe laid to Dee. 31 .............. 43, 865, 000 47,913, 618 48, 863, 621 
Number establishments reporting ............ 266 296 379 


a Number domestic fires supplied. 


b Includes 23 wells not used in 1903. 


1903. 


$16, 060, 196 
$16, 182, 834 
$20, 075, 245 

214, 432 
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INDIANA. 


The value of the natural gas produced in Indiana in 1903 showed a 
decline of $982,364. This State, in view of the falling pressure in the 
original rock, has for several years maintained the value of its produc- 
tion in a remarkable manner. The continued decline in the rock pres- 
sure is reported in all of the fields in this State, but especially in the 
older ones and 1n those that are located near where wells are drilling 
and are producing petroleum. 

Indiana has produced a much larger quantity of natural gas than it 
has been credited with, as the rates are low and the amount paid is 
based on the quantity that will pass through an orifice of a certain size 
instead of on the number of cubic feet that pass through a meter. 
The combined value of natural gas and petroleum in 1903, amounting 
to $16,572,491, places Indiana fourth in the rank among the States. 

An immense quantity of natural gas has been consumed in Indiana 
without results, and many wells were allowed to discharge their 
volume into the air, before a special law was enacted that required the 
shutting of the wells that flowed large volumes of natural gas with the 
production of petroleum. The general results of this law, although 
evaded in numerous cases, were beneficial. The original rock pres- 
sure has now declined to sueh an extent that many cities, villages, and 
manufactüring plants have been forced to abandon natural gas asa 
source of heat and to substitute other fuel. 

Near the southern portion of the State at Petersburg a single well 
has for several years supplied that town, and during 1903 an additional 
well was drilled which gave a considerable volume of natural gas. A 
number of wells near Princeton have been drilled for petroleum, sev- 
eral of which have developed considerable flows of natural gas. 

In the following table will be found a statement of the value of the 
natural gas produced in Indiana from 1886 to 1903: 


Value of natural gas produced in Indiana, 1886-1903. 


Year. Value. | Year. Value. 
IR $300, 000 | A ose RR 85, 203, 200 
ST NA | — 600,000 |) 1896..........2cececeecececececececeees 5, 043, 635 
SCC ea a ee E 1,320,000 || 1897......... cerne 5, 009, 208 
P — ————— 2,075,702 || 1898....... Lesser nnne 5, 060, 969 
A AS 2,302,500 || 1899. ...oococooccconoccconccnnccnnnnnns 6,680, 370 
s ROTE RE E 3,942,500 || 1900........c csse nenne 7,251,539 
S NONEM 4,716,000 || A901... e doors eet dv ETUR E» 6, 954, 566 
| hrc E NE 5,718,000 || 1902..........cccececcececcceccceeacees 7,081, 344 
o MIHI T 6, 437, 000 


A A eee in 6, 098, 364 
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Record of natural-gas industry in Indiana, 1900-1908. 


1900. 1901. 1902. 1903. 

Amount received for sale of gas or value of 

gas CONSUME 205.620 cca scere is vae $6, 412, 307 $6, 276, 119 $6, 710, 080 $5, 915, 367 
Value of natural gas produced ............... $7, 254, 539 $6, 954, 566 $7, 081, 344 $6, 095, 364 
Value of coal and wood displaced ..... ...... $11,862, 768 | $10,669, 402 | $10,066, 248 $5, 281, 515 
Domestic consumers supplied................. a 181, 751 a 153, 869 101, 481 90,118 
Iron and steel workssupplied................. 15 11 20 23 
Glass works supplied ............. 00.0 eee ee ewes 10) 111 141 130 
Other establishments supplied................ 2, 635 2, 448 3, 121 867 
Total establishments supplied ................ 2,741 2,570 3, 282 61,020 
Total wells producing Jan.1.................. 4,333 4, 287 5,371 5,876 
Total productive wells drilled................ 861 985 1.331 R95 
Total wells abandoned........................ 648 700 882 1,257 
Total wells producing Dec. 31................. 4, 646 4,572 5, 820 e5,514 
Total dry holes drilled........................ 156 208 205 242 
Total feet of pipe laid to Dec. 31.............. 33, 948, 001 31, 241, 320 36, 121, 980 34, 838, 003 
Number of establishments reporting.......... 670 656 929 924 


aNumber domestic tires supplied. 

bln explanation of the decreased number of establishments, it is well to say that about 2,000, which 
were being supplied at the beginning of 1903, were shut off before the close of the year, and these have 
been omitted In making up the table. 

¢ Includes 7 wells not used in 1903. 


WEST VIRGINIA. 


The value of the natural gas produced in this State is increasing at 
a rapid rate, and in 1903 West Virginia ranked next to Pennsylvania. 
The deeply buried sands of Lewis, Harrison, and Wetzel counties have 
responded in a most remarkable manner when pierced by the drill. 
The counties of Monongalia, Marion, and Calhoun have also furnished 
wells of large outputs from the Big Injun, Gordon, Gordon Stray, 
Fourth, Fifth, and Bayard sands. The rock pressure is often from 
800 to 1,250 pounds per square inch; the depth of the wells ranges from 
2,700 to 3,200 feet, and the volume of gas amounts to from 5,000,000 
to 30,000,000 cubic feet open discharge in twenty-four hours. The 
counties of Tyler, Ritchie, Doddridge, Marshali, Wood, Pleasants, 
Wirt, Roane, Boone, Mingo, Kanawha, Logan, and Gilmer have also 
produced wells of greater or less output. 

During the year 1903 several new pipe lines of from 16 to 20 inches 
in diameter were constructed, which led out of this State into Ohio 
and Pennsylvania, and which enabled those States to show an increase 
in the value of the natural gas consumed. The main supply comes 
from the Big Injun and the Venango groups of sandstones, which are 
deeply buried in West Virginia to the west of the last prominent uplift 
of the Appalachian chain of mountains. On one of the declining anti- 
clinals of this chain to the southwest many of the largest producers in 
southern Harrison County and in Lewis County have been secured. To 
the northwest of this line, however, where the folding is more gentle 
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and extends in anticlinals to the northwest, the largest quantity of the 
natural gas so far developed has been obtained. In numerous instances 
it is found in higher portions of the strata, which contain the petro- 
leum lower down the flank of the same anticlinal. 

There are instances in which these sands in the same well are largely 
productive of natural gas, and in which the greater pressure of the 
lowest sand has filled up and packed those above it until the pressure 
of all was equalized. 

The value of the natural gas produced in West Virginia in 1903 was 
$6,889,359, an increase of $1,492,178, nearly 28 per cent over 1902. 
The value of the natural gas sold within the State in 1903 was 
$3,125,061, which shows that only 45.5 per cent of the total production 
was consumed within the State and that 54.5 per cent was exported. 
The total number of wells drilled in this State in 1908 was 285, of 
which 43 were dry holes and 242 were productive wells. At the close 
of 1908 there were 1,099 productive wells, and of this number 10 were 
shut in or not in use. There were 3,451 miles of natural gas pipe in 
use, varying in size from 2 inches up to 20 inches in diameter. 

The value of the natural gas produced in West Virginia from 1889 
to 1903 is shown in the following table: 


Value of natural gas produced in West Virginia, 1889-1908. 


Year. Value. Year. Value. 
A ak ohne eee de esas $12, 000) 1891 oie le da le fucus ac $912, 528 
1890 2:059 9905 E IRUDeiIJA e E BpS USC D,400-||- 1898 7 ses aa Yee rb e x EUPEDIG 1,334, 023 
180142 245 si bed eee Ee elc Sats IN ECTETUR 2, 335, 864 
O Sat lie ia oes i; LAE IS 0 ro 2, 959, 032 
pos 123,000 || AAA d oes eet seh 3, 904, 472 
o 3e uu rec he ness ce ed SS 395:000-1 1902 1 2 ezhepo e ISP Ee Qafctikxres dex 9, 390, 181 
IBOD cus T ARI NDA EM M Led ee 100, 000 || 1908 5 i5 Seat e a 6, 882, 359 
A eee MEN UE RE ts Ses 640, 000 


RECORD OF NATURAL-GAS INDUSTRY IN WEST VIRGINIA. 


The following table gives a detailed statement of the operations in 
this State in developing and marketing natural gas from 1900 to 1903, 
inclusive. All of the individual items show an increase in 1903 over 
1902, as they do also in 1902 over 1901. 
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Record of natural-gas industry in West Virginia, 1900-1903, 


A “Ges Hue eee —————— — — — — 


| 1900. | 1901. | 1902. | 1903. 
A SS po 
Amount received from sale of gas, or value 
of gas consumed.........sseeee senses ! 781,530,378 | 82,244,758 | $2,173,174 $3,125, 061 
Value of natural gas produced ............... | $2, 959, 032 83, 954, 472 £5, 390, 181 $6, 582, 359 
Value of other fuel displaced ................ ' $1,712,462 | 82,415,360 | 82.994, 777 $4. 375, 000 
Domestic consumers supplied ................ a 45, 943 a 55, 808 29. 357 36, 179 
Iron and steel works supplied................ 2 2 11 9 
Glass works supplied ......................... 14 13 31 25 
Other establishments supplied ............... 168 251 835 1,088 
Total establishments supplied................ | 184 206 877 1,122 
Total wells producing Jan.1 ................. 328 418 794 903 
Total productive wells drilled................ | 129 177 142 242 
Total wells abandoned ....................... | 37 51 51 46 
Total wells producing Dec.31 ................ | 420 544 885 b1,099 
Total dry holes drilled ....................... | 6 8 37 43 
Total feet of pipe laid to Dec.31.............. 10, 185, 093 11, 852, 303 14, 548, 395 18. 221,176 
Number establishments reporting............ | 34 44 19 8$ 
i 
« Number of domestic fires supplied. b Includes 10 wells not used in 1903. 
OHIO. 


There are three horizons in this State, widely separated in the geo- 
logical scale and in geographie position, which furnish natural gas. 
The first known natural-gas deposits were in Noble and Washington 
counties, where the sandstones of the Carboniferous period, especially 
those of the Waverley group, have in many cases when drilled into in 
search of salt brine responded by suddenly blowing out the water in 
the well and sometimes the light tools also, the result being very 
often a conflagration by which the surrounding structures were 
destroyed. Since the first well was drilled in southeastern Ohio 
numerous wells have developed large quantities of natural gas, and 
although there was not suflicient volume and pressure to supply the 
large cities of the State, numerous towns, villages, pumping stations, 
and drilling and pumping wells have been supplied with fuel over a 
large portion of the area extending from Columbiana County on the 
north to Washington County on the south. 

Just east of the central portion of the State, not far from the city 
of Lancaster, a well drilled in 1887 developed a large flow of gas from - 
the Clinton limestone, which at that time was a new productive hori- 
zon. This field did not produce natural gas to any very large extent, 
although it furnished enough for it to be piped to Columbus until 
1889, when there was a very rapid development and extension to the 
south in the vicinity of Sugargrove. 

For the last three years this field has been largely drawn upon, and 
the original rock pressure of nearly 800 pounds to the square inch has 
been decreased in some localities to less than 200 pounds. 

During 1901 and 1902 a very large field was opened north of the 
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original Lancaster field, in Knox and Licking counties, which receives 
its production from the geological horizon of the Clinton limestone. 
The area of this field, so far as developed, is now about 20 miles long 
and from 4 to 6 miles in width. Of a total of 72 wells drilled in 1902 
inside of the area named, only 4 were dry holes. The rock pressure 
is 750 to 800 pounds to the square inch. The average flow is about 
4,000,000 cubic feet per twenty-four hours. One well started at the 
rate of 14,000,000 cubic feet, but fell off to about 9,000,000 cubic feet. 
The wells are from 2,150 to 2,200 feet in depth. The area of this 
field, so far as developed, is much larger than the original Lancaster 
or Sugargrove field, and promises to produce large quantities of high- 
pressure natural gas. , 

During 1902 and 1903 this new pool has been connected with Colum- 
bus by two pipe lines, and it is now connected also with a number of 
towns and villages that were formally supplied by the original Sugar- 
grove pool. 

Indications seem to point to the probable connecting of the Knox 
and the Lancaster pools. The natural gas obtained from this portion 
of Ohio has resulted in increased revenue, and has arrested a down- 
ward tendency in the natural-gas production of the State. 

The Trenton rock pools in the northwestern part of the State origi- 
nally covered an area of about 500 square miles, with an average pres- 
sure of about 425 pounds to the square inch. At the present time there 
is scarcely any pressure over a great portion of this field, and probably 
less than 100 pounds at any locality. A large quantity of the original 
natural gas contained in this portion of the State was wasted to advance 
wild speculation in real estate, and partly because of a mistaken idea 
that the supply was inexhaustible. Certain portions of the Trenton 
limestone in this section of Ohio have an open cellular structure, and 
many of the original wells showed a very great volume of gas, since as 
much as 24,000,000 cubic feet in twenty-four hours have been known 
to be discharged from some of the best wells, although at the present 
time and for several years past the field has become almost exhausted. 

There is also a small field in the extreme northeastern part of the 
State, in Ashtabula County, in which natural gas is found in the Cor- 
niferous limestone; and on the south shore of Lake Erie, from Cleve- 
land to Lorain, there are a number of small wells which furnish enough 
natural gas to supply from one to three or four families. 

During the year 1903 West Virginia furnished an increased quan- 
tity of natural gas to the cities of northeastern and northwestern Ohio, 
Toledo being partly supplied with gas from West Virginia; Penn- 
sylvania furnished a considerable quantity of gas to Youngstown 
and several near-by villages; Kentucky furnished gas to Ironton, and 
Indiana furnished a decreased supply to several towns on the western 
borders of the State. 
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The value of the natural gas produced in Ohio in 1903 was $4,479,- 
040, which is almost double the value of natural gas produced in 1902. 
On the other hand, the value of the natural gas consumed in Ohio, 
which includes that produced within the State and that obtained from 
West Virginia, Pennsylvania, Kentucky, and Indiana, was $7,200,867, 
or $2,721,827 more than the State production. Of this excess West 
Virginia furnished 85 per cent. 

The combined value of natural gas and petroleum produced in Ohio 
in 1903 was $30,713,561, the State ranking second, next to Pennsyl- 
vania, both in 1902 and 1903. In 1902 the combined value was 
$23,112,817, a gain of $7,600,744, or nearly 33 per cent, in favor of 
1903. - The value of coal, wood, and other fuel displaced in Ohio by 
natural gas in 1903 was $8,155,570. 

The value of the natural gas produced in Ohio from 1885 to 1903 1s 
shown in the following table: 


Value of natural gas produced in Ohio, 1885-1908. 


Year. | Value. | Year. Value. 
E ee ' $100,000 | VAG ERROREM $1,255,700 
PANG A NAP NEP 400,000. [Tas EVE eU dis | 1,172,400 
D V EM AN 1,000,000 || TANT ricas | 1,171,777 
EC RN RR tes ho T 1,500,000 || 1498... csse | 1, 488, 308 
D. MEN QUEE 5.215.569. 1800-2 0 Scan cue carl evectus dubeisl 1, 866, 271 
rs RIPE na lonas? policia 4,684,300 | 1900... | 2,178.24 
A Ewa REO PL De die. 3.076, 325 |) 1901 oou re e Co e SN 2,147, 215 
TRON) fs nettles edi O. 2,136,000 || TW dd 2, 355, 458 
A EAE TE E E E VO AES EN 4, 479, 040 
O A AAEE | 1,276, 100 | 


| 1900, 1901. 1902. 1903. 

Amount received for sale of gas or value of 

gas consumed ........... lc cc ccce eee ee roo $3, 823, 209 $4, 119, 059 $4, 785, 766 87, 200, 867 
Value of natural gas produced ............... | $2, 175, 234 $2, 147, 215 $2, 355, 458 $1, 479, 040 
Value of coal and wood displaced. ........... | $3,565,142 | $4,448,654 | — $5,351,878 $8, 155, 570 
Domestic consumers supplied................ | a 135, 743 a 149, 709 120, 127 197,710 
Iron and steel works supplied................ 10 6 17 19 
Glass works supplied ....oocoococcococonrorr.. 10 13 56 63 
Other establishments supplied ............... 1,072 930 713 1,704 
Total establishments supplied................ 1,092 949 786 1, 786 
Total wells producing Jan. 1................. 853 885 1,099 1,343 
Total productive wells drilled................ 7 113 266 290 
Total wells abandoned ....................... 60 48 75 110 
Total wells producing Dec. 31................ 890 950 1, 290 b 1, A 
Total dry holes drilled .........0000.20e0c eens 19 35 40 82 
Total feet of pipe laid to Dec. 31.............. 15, 030, 304 15, 199, 295 20, 093, 670 27,876,583 
Number of establishments reporting ......... 281 305 451 515 


-—— — - 


a Number domestic fires supplied. 


— —— — — u a 


b Includes 18 wells shut in in 1903. 
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NEW YORK. 


Natural gas is found over a very large area in the western portion 
of New York in a number of different sands and limestones, including 
the Devonian black slate, the Bradford sand, and the underlying Kane 
and Elk sands, the Corniferous limestone, the Medina sandstone, the 
Trenton limestone, and the Upper Calciferous. The greater portion 
of the gas comes from the neighborhood of Wellsville and Ricebrook, 
in Allegany County, from the sands found in the Upper Devonian. 
There are a vast number of wells scattered along the south shore of 
Lake Ontario and many wells along the south shore of Lake Erie that 
furnish from one to four familes with gas. The greater portion of the 
natural gas consumed in the State comes from Pennsylvania, the largest 
consumption being in the city of Buffalo. The town of Fredonia used 
natural gas as far back as 1821 from natural flows and shallow wells, 
and has the honor of first making use of it as a source of light and 
heat. The counties producing natural gas are Allegany, Cattaraugus, 
Erie, Livingston, Niagara, Onondaga, Ontario, Oswego, Seneca, and 
Steuben. For the last three years the value of the output of natural 
gas in New York has increased, the production for 1903 being valued 
at $493,686, an increase of $147,215 over that of 1902. The value of 
the natural gas consumed in the State in 1903 was $1,944,667, an 
increase of $220,958 over the consumption in 1902. 

There is also some natural gas produced in Canada, and consumed 
at Buffalo, N. Y., but itis not included in this statement of production 
and value. 

The value of natural gas produced in New York from 1885 to 1903, 
inclusive, is given in the following table: 


Value of natural gas produced in New York, 1885-1908. 


Year. Value. | Year. Value. 
NN E CERE TUR REA Bit QUO AA Fate tie rues PEA 241,530 
AAA E AICA A A | a 256, 000 
Mn RRA E AMA ESE O OI 200,076 
NOME AR OREA E AAA 229, 078 
A EN OREA 530, 026 | 5. EA SACA ENS 294,598 
A Tee e AOE E EA AO IE | 835,367 
r RA PR RO AREA 280, 000 | o RA A | 293, 232 
ERA A EI ono, E A AN ues |o 906,471 
TM accu dcdit AEEA EEE TE TID. 000 AAA aio nac be audax KS | 493, 686 
A ION | 249, 000 à; 


a A portion of this amount should be credited to Pennsylvania, but it was impossible to make the 
separation. 
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Record of natural-gas industry in New York, 1900, 1901, 1902, and 1908. 


1900. | 1901. | 1902. | 1908. 

————————— E, A PEU o RETO ES 
Amount received for sale of gas or value of 

gas consumed oou ois iaa $1, 456, 286 $1,694, 925 $1, 723, 709 $1, 914, 667 
Value of natural gas produced ............... $335, 367 $293, 232 $316, 471 $493, 686 
Value of coal and wood displaced............ $1,387, 258 $1, 655, 942 $1,771,077 $1, 992, 726 
Domestic consumers supplied ...... an eee iE. a 89, 837 a 95, 161 50, 536 57, 35 
Iron and steel works supplied................ 0 0 less m 
Glass works supplied ............ ............ 4 2 8 5 
Other establishments supplied ............... 134 96 206 203 
Total establishments supplied................ 138 98 215 208 
Total wells producing Jan. l................. 487 535 583 652 
Total productive wells drilled................ 57 53 69 15 
Total wells abandoned ....................... 11 8 14 2 
Total wells producing Dec. 31 ............... 533 580 638 b 707 
Total dry holes drilled ....................... 11 14 8 11 
Total feet of pipe laid to Dec. 31 ............. 5, 772, 796 5, 785, 038 5, 894,517 7,413, 1941 
Number of establishments reporting ......... | 89 : 114 116 144 

| i 
a Number of domestic fires supplied. b Includes 6 wells not used in 1908. 
KANSAS. 


This State has made remarkable progress during 1903, as the active 
search for petroleum has developed a number of natural-gas reser- 
voirs that were formerly unsuspected. 

The present development begins at Paola, in central-eastern Kansas, 
thence extending in a general southwesterly direction clear across the 
State into Indian and Oklahoma Territories. There are a series of 
natural gas producing districts of greater or less area. The counties 
that have productive areas are Miami, Allen, Neosho, Crawford, 
Wilson, Montgomery, Chautauqua, and Labette. The principal towns 
now supplied with natural gas are Paola, Osawatomie, Greely, Iola, 
Gas City, Laharpe, Humboldt, Chanute, Erie, Benedict, Fredonia, 
Thayer, Cherryvale, Independence, Coffeyville, and Chetopa, besides 
many Villages and individuals scattered over this great area. Although 
some of the older districts have begun to show a decrease in pressure, 
the additional area lately developed indicates that this portion of the 
State will in the future supply a number of the larger cities within its 
border and also those nearest in Missouri. 

The gas is found in the sandstones and the more porous beds of the 
Cherokee shales, which are at the base of the Coal Measures in the 
Kansas field. There is not a uniform gas-producing formation, but 
rather local **sands?' at varying horizons in the 450 feet of Cherokee 
shales. The depth at which gas is encountered increases to the west- 
ward as a result of the dip, and in the more productive belt varies 
from 700 to 1,150 feet. The volume of many of these wells is as high 
as 5,000,000 cubic feet in twenty-four hours, and a few have gone as 
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high as 10,000,000 cubic feet. The original rock pressure, which was 
325 pounds to the square inch in a number of the pools, has decreased 
somewhat. In some of the pools the pressure was originally only 
150 pounds. | 

The early history of this district dates back thirty years, when the 
Acres Mineral well was completed at Iola, which gave a small flow of 
natural gas. After several wells had been drilled near this location a 
vigorous well was found in 1893, which flowed about 3,000,000 cubic 
feet in twenty-four hours. In 1892 the gas began to be introduced 
successfully in a small way. In the year 1899 it was successfully 
applied to the reduction of zinc ore, and began to be used by many of 
the large towns in southeastern Kansas, and it began to be used also 
in the manufacture of brick and hydraulic cement and in numerous 
other manufactories. Development in the last year has been active, 
and numerous natural-gas wells have been drilled. 

The value of the natural gas produced in Kansas in 1903 was 
$1,123,849, as compared with $324,431 in 1902, a gain of $299,418. 
The value of the fuel displaced was $1,676,351. There were nearly 
16,000 domestic consumers and 143 manufactories supplied, which 
includes iron and steel works, zinc smelters, and glass and brick works. 
The total number of wells producing at the beginning of 1903 was 
404 and 295 weredrilled during the year, making a total of 666 natural- 
gas wells drilled at the close of 1903. Of this number 124 were not in 
use. There were 33 wells abandoned and 66 dry holes drilled during 
the year. There were 1,060 miles of main pipe line from 2 inches up 
to 12 inches in diameter in use at the close of 1903. The value of the 
petroleum produced in Kansas in 1903 was $988,220, which, added to 
the value of the natural gas, gives a total of 32,112,069. 

The value of the natural gas produced in Kansas from 1889 to 1903 
has been as follows: 


Value of natural gas produced in Kansas, 1889-1903. 


Yenr. Value. | Year. Value. 

IL. M EE MTM $15:873:1 A ead t edd etui $105, 700 
A ah eu tte ae | 12, 000 | ir REPE a boilers eels 174, 640 
TRON mec | 5,500 eTRUO cce ceteris rur m eaten, 332, 592 
A A intact iniicn | 40-793 WOOO) eel ue nel sae a ii Duet du 356, 900 
| MT 50-000: dt 659, 173 
E A A CCIE: 86.600; 1909. rd ia 824, 431 
PRO Se II A MLS 112,400 || 1908.............- seco ececceceececceest 1,123,849 
A 124,750 


M R 1903 ——47 
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The following table gives in detail the record for natural gas in 
Kansas during 1901, 1902, and 1903: 


Record of natural-gas industry in Kansas, 1901, 1902, and 1908. 


1901. 1902. 1908. 

Amount received for sale of gas or value of gas consumed.. $659, 173 $824, 431 $1, 123, 849 
Valueof natural gas produced .......ooooocccocrnnacoocorncno $659, 173 $574, 431 €1, 123, 849 
Value of coal and wood displaced ................... eese | $995,350 | $1,175, 349 $1,676, 351 

Domestic consumers supplied............................... | 10, 227 13, 488 15, 918 
Iron and steel works supplied............................... | 0 1 2 
Zinc smelters supplied 2.2.0.0... 00... cece cece cece cee cece cece | 8 9 11 

Glass works supplied .......... 0... ccc eee cece cee eee nro 0 3 3 
Brick works SUDDIIGQO ig A pe eae | 12 14 M 
Other establishments supplied ........................eeees. 52 64 113 
Total establishments supplied.......................Leeuees. 72 91 143 
Total wells producing Jan. 1................................ 213 299 404 
Total productive wells drilled .............................. 71 144 295 
Total wells abandoned.....oooocooocorcnccccccnanoconnocooo 28 24 $3 
Total wells producing Dec. 31...........c cese eene 256 419 a 666 
Total dry holes drilled...........................Lee eee e eee. 85 63 66 
Total feet pipe laid to Dec. 31 .......... seen | 2,425,410 | 5,034,791 5, 598, 720 
Number of establishments reporting...............-.. eee | 48 80 120 


a Includes 124 wells which were not in use in 1903. 


INDIAN AND OKLAHOMA TERRITORIES. 


A well was brought in on November 26, 1903, at Pawhuska, Okla., 
the product of which is now (1904) being supplied to consumers in 
the town of Pawhuska. Other wells are being drilled. 

At Lawton, Comanche County, gas from a well drilled in 1903 is 
being used to drill well No. 2. The pressure of the gas seems to be 
as strong as when the well was drilled. 

While prospecting for oil near Newkirk, Kay County, a little gas 
was struck in the fall of 1903 and torches were burned awhile in the 
streets of Newkirk, but the well was finally lost through water. 

At Redfork, Ind.T., some gas is produced and used for fuel purposes. 


MISSOURI. 


The gas produced in Missouri comes principally from wells located 
at Belton, Cass County, and Kansas City, Jackson County. The gas 
is found at shallow depths. There are also a few wells producing gas 
in Bates County, the product of which is used by the owners of the 
wells for domestic purposes, none being sold. 


ARKANSAS. 


During the year 1903 a number of consumers in the towns of Mans- 
field and Huntington were supplied with gas from two wells located 
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in Sebastian County. The pressure seems to be stronger than it was 
a year ago. The gas is found at a depth of 865 to 1,040 feet in dry 
sand; is clean and almost odorless. 


KENTUCKY. 


The principal gas area thus far developed is in eastern Kentucky, 
in Martin County. There are some fair gas wells in western Floyd 
County. Ashland, Catlettsburg, and Louisa are supplied from this 
region. In Meade County there is still found some shale gas, which 
is conveyed to Louisville. During the fall of 1901 a large gas well 
was developed near the Beaver oil pool, in Wayne County. There is 
also a fair gas well just over the State line, in Fentress County, Tenn. 
There is a small supply of gas obtained for domestic use in Breckin- 
ridge County, in the vicinity of Cloverport, also in Hardin and 
Jefferson counties. 

Numerous gas wells of moderate output were found in the search 
for petroleum, few of which have been utilized. A considerable por- 
tion of the natural gas produced in eastern Kentucky was sold at 
Huntington and other towns in West Virginia, and at Ironton, Ohio. 

There was a small quantity of ‘natural gas produced in Tennessee 
that was consumed in Kentucky, and also some produced in West 
Virginia was consumed in Kentucky. 

The value of the natural gas produced, including the small quantity 
produced in West Virginia and Tennessee, was $390,601, a gain of 
$24,945 over that of 1902. The combined value of natural gas and 
petroleum was $876,684. 


The value of the natural gas produced in Kentucky from 1889 to 
1903 is shown in the following table: 


Value of natural gas produced in Kentucky, 1889-1903. 


Year. Value. | Year. Value. 
A O AN 82.550 1 E VIBUR ERE ECCE tee eas $90, 000 
1890 Cr 30,000 || T8698 coria 103, 133 
IES D ouussusodi e REOR EC CURE e d 35; 993 || ONUS redeas vx wis S xw Ra MEE EEVDCEC SE 125, 745 
po ""—————  ——— es 43,175 | 1900... vx Ap A RET ERE 286, 243 
ln PT E MI 68, 500 | Iii a 270, 871 
o Lia deco ed es cae See e celos 89200: 1902. u nevzcpeeeer EUR wee «Ee Y TEE a 365, 656 
i Ne DS 496700; Ier L a b 390, 601 
TRG ss Suede dead b ues EE IVO Ded adr 


ud 


aIncludes some gas produced in West Virginia but consumed in Kentucky; also $15 worth of gas 
produced in Tennessee. 

b Includes some gas produced in West Virginia but consumed in Kentucky; also $300 worth of gas 
produced in Tennessee. 
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TENNESSEE. 


No natural gas is produced commercially in this State, so far as is 
known. There are three wells, one located in Warren County, drilled 
in 1866, another in Franklin County, the product of which is used for 
domestic purposes and to drive a 6-horsepower engine, and a third in 
Fentress County, near the Kentucky line, known as the Beatty gas 
well. See footnotes under table of value of natural gas in Kentucky. 


ILLINOIS. 


The production of natural gas in this State comes from shallow but 
persistent wells in Randolph and Bureau counties, which supply single 
families. 

The production of natural gas in Illinois from 1889 to 1903 was 
valued as follows: 


Value of natural gas produced in Illinois, 1889-1908. 


Year. Value. | Year. Value. 
bn PME | MI N $5, 000 
S00 PME 6-000 (Rat (ee oce epu eee LEE nd 2, 498 
1891 NRI A TRO UTE | 6,000 T8002) Lave cios dante eue dede ada 2,067 
A E ten te ers acta 12,988 || 1900 aa 1,700 
o RDUM NS | 14, 000 | WOO Pc as 1,825 
A A crates sini einen Side 15,000: |. 1002) O | 1,844 
TAO TEMPER PO 2500: |: 1908: os oss Rosie un eode ELO ENDE ER 3, 310 
1806.1 atas betae aset cu ERR cn 6,375 | 
ALABAMA. 


Two natural gas wells were recently drilled near Hazel Green, Madi- 
son County, Ala., which are producing a small quantity of natural gas. 
Well No. 1, which is 625 feet deep, came in on March 21, 1903, and 
showed a closed pressure of 55 pounds; well No. 2, which is 375 feet 
deep and was drilled in during March of 1904, is reported to be 
stronger than No. 1. 


CALIFORNIA. 


Although there are numerous small gas wells in this State, by far 
the greatest production comes from wells at the city at Stockton, in 
the great Joaquin Valley.  Itisalso found near the city of Sacramento, 
in the Sacramento Valley, in Tulare County, near Tulare Lake, and 
in Tehama County. Toa small extent it is produced by a few wells 
at the city of Los Angeles. In the two former instances it is asso- 
ciated with artesian-water flows. At Stockton the wells are 2,000 
feet deep, yet none of them has passed through the alluvial deposit 
into the solid stratified measures. Under the pressure of 2,000 fect, 
water will absorb a large amount of gas, which is gradually liberated 
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as it ascends in the well and the pressure diminishes. Ten of these 
wells at Stockton yield about 30,000 cubic feet of natural gas a day. 

The value of the natural gas produced in California from 1889 to 
1903 is shown in the following table: 


Value of natural gas produced in California, 1889-1908. 


oo. —_— ———————— ———— 
Year. Value. | Year. Value. 


D MONDE $12,080... 1597 0 ere bbs oudts lege une MERuÉ $50, 000 
D A Vasu E 33,000  1898.........- mE ER 65, 337 
i MEN RUN HM NH NM 30:000. ÓN 86, 391 
PET ARR OE NOU OI B5.0007 1900 ida 79, 083 
1893 ..........- ET ORDRE 69: 000. EUOT uu cuz cemere tese oe sace diese inei d 67, 602 
A Co PC O A seawecncs a 120, 648 
1805 ERR 55:000 3 A A 5104, 521 


E A eee Ra XR eO EE ie ECTS 55, 682 


E um a ————M MÀ — a ERR —— MEE = 


a Includes $32,138 worth of gas produced from oil wells and consumed in oil operations, 
ò Includes $34,452 worth of gas produced from oil wells and consumed in oil operations. 


TEXAS. 


The value of the natural gas produced in Texas in 1903 was $21,351, 
as compared with $14,953 in 1902 and with $18,577 in 1901. Nearly 
all the gas consumed in this State is taken from wells near Corsicana. 
Some natural gas was consumed from the wells at Spindle Top and 
Sour Lake. 

Some wonderful pockets of high-pressure gas have been developed 
in the Spindle Top and Sour Lake fields, which blew up bowlders and 
sand mixed with water and traces of petroleum. When the pressure 
was confined it developed 250 to 300 pounds to the square inch, and, 
after the gas originally in the rock had been exhausted, the gas under 
pressure was used to assist the petroleum wells to flow by having the 
gas turned into the petroleum wells. 

Several large natural-gas wells were developed on Bryan's Mound, 
near the shore of the Gulf, in Brazoria County, and at Big Hill, in 
Jefferson County, none of which have as yet been utilized. 

Numerous artesian wells along the Gulf coast give off considerable 
natural gas with the artesian water. 


SOUTH DAKOTA. 


The gas found in this State is associated with flows of water ata 
number of localities, but only recently has its value been appreciated. 

At Pierre there are three wells which have furnished sufficient 
natural gas to be used extensively for domestic purposes in the town 
and to furnish fuel for a 60-horsepower boiler. These wells also 
supply sufficient water for the use of the inhabitants of the town. 
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The locations and conditions of the occurrence of natural gas in this 
State, so far as developed, were discussed at some length in an article 
written by Prof. J. E. Todd, State geologist, and quoted in this report 
for 1901. 

The value of the natural gas produced in South Dakota from 1899 
to 1903 has been as follows: 


Value of natural gas produced in South Dakota, 1899-1908. 


Year. Value. | Year. Value. 


A $8, 500 || 192. — $10, 280 
L—— 9,817 || —— 10,775 
—— ———— 7,255 

UTAH. 


No natural gas has been produced in this State for five years. The 
wells, 12 miles north of Salt Lake City, have become choked by the 
decomposition of the slate forming the walls of the gas wells. 


WYOMING. 


Two very fair gas wells were drilled in at Douglas, Wyo., in 1903, 
one on September 5, the other on October 24. The product is being 
used for fuel and light for drilling purposes. 


COLORADO. 


In 1903 natural gas was discovered in a well about three miles from 
Boulder and the product is supplied to domestic consumers in Boulder 
for both illuminating and fuel purposes. In the Florence oil field 
some gas is produced from the oil wells and to a small extent is used 
for domestic purposes and also under boilers in the field. 


CANADA. 


There was an increase in the value of natural gas produced in Canada 
the during 1903, due chiefly to the increased production in the Welland 
field, in which several extensions have been recently developed. The 
Essex County field continues to decrease in output, and it has not 
delivered any natural gas to Detroit since the fall of 1901. The Wel- 
land field furnishes a considerable quantity to Buffalo. 
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Statistics of natural-gas production in the Province of Ontario, Canada, 1893-1908. 


Your | Producing : Miles of gas, Workmen | Value of gas | Wages for 
, i labor. 


wells. pipe. employed.| product. 
E Spice A heer T Conwe 107 117 59 $238, 200 $24, 592 
A A cee eR E CE hes 110 183 99 204,179 53, 130 
O oie 123 248 92 282, 986 73, 328 
Y PE 141 287 87 276, 710 47, 527 
IRUT ad 140 297 84 808, 448 42, 338 
|] S————— ———Á 142 815 85 301, 599 31, 457 
TOO cee etre A A E 150 341 95 440, 904 40, 149 
A A A Es 176 306 161 392, 823 43, 636 
A ea UD PE hep eee snowed 158 368 129 342, 183 59, 140 
A tay cune se eue sees 169 369 107 195, 992 55, 618 
1909. ice sus ARR lan acad a puE emda ct 210 312 138 196, 535 79, 945 


NATURAL GAS IN WESTERN CANADA. 


There is a growing production of natural gas near Medicine Hat, on 
the Canadian Pacific Railroad, in the western portion of the province of 
Assiniboia, on the eastern foothills of the Rocky Mountains. "The first 
well drilled in 1891 in search of coal developed a flow of natural gas. 
In 1899 Mr. J. C. Colter drilled a well which supplied several families 
with light and fuel. This was followed up by the drilling of four 
wells in the interest of the town. Gas was found in all of them, and 
was piped throughout the town and sold at 20 cents per 1,000 cubic 
feet. Afterwards it was decided to drill deeper, and & well at 1,000 
feet found a sand rock from which a flow of about 1,000,000 cubic feet 
was secured, the shut-in pressure being 500 pounds to the square inch. 

Indications from surface examinations show a large area of pro- 
spective natural-gas territory in this section. 


ASPHALTUM AND BITUMINOUS ROCK. 


By Epmunp Oris Hovey. 


INTRODUCTION. 


In commerce the term ‘‘asphaltum” is generally used to indicate any 
or all of the varieties of hydrocarbons which are included under the 
mineralogical names of asphaltum, as elaterite, wurtzilite, albertite, 
grahamite, uintaite, gilsonite, and some other less well-known com- 
pounds which exist in nature in all conditions from the viscid to the 
solid. In this report no distinction is made between the various kinds 
of asphaltic minerals, but all are included under the general term. 
Opinion is divided as to the propriety of applying the term ‘‘asphalt” 
to the residuum obtained by the distillation of some of the crude petro- 
leums. The industry of producing an asphaltic roofing and paving 
material from the destructive distillation of the California oils has 
grown to large proportions, as will be seen by consulting the table on 
page 7. In the general table on page 7, asphalt of this character is 
entered under the heading ‘‘ By-product from oil,” as was done in the 
report for 1902. 

The term ‘‘bituminous rock” is used in the table on page 6 for all 
the asphalt-bearing sandstones and limestones which are used without 
previous refining in the making of street pavements. In practice the 
material is mixed with other ingredients, as may be thought best at the 
place of use. The bituminous sandstone reported is quarried in Cali- 
fornia, Kentucky, and Indian Territory. For detailed descriptions of 
the asphalt and bituminous rock deposits of the United States, readers 
are referred to the article thereon by Mr. George H. Eldridge, in the 
Twenty-second Annual Report of the United States Geological Survey.“ 


aEldridge, George H., The asphalt and bituminous rock deposits of the United States: Twenty- 
second Ann. Rept. U. S. Geol. Survey, pt. 1, 1901, pp. 219-462. 
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PRODUCTION. 


The following table shows the annual production of asphaltum and 
bituminous rock in the United States from 1882 to 1903, inclusive: 


Production of asphaltum and bituminous rock, 1882-1908. 


i 
Year. Quantity. | Value. Year. Quantity. | Value. 


Short tona Short tons 
¡A peas COE FEES 3,000 | $10,500 || 1893....................-..- 47,779 | $372,232 
j[oop——— ct 3, 000 10,500 || TOOL esce voee ls 60,570 853, 400 
ji. wp DC EE 3, 000 10,500 || 1890: deca yep b x ve ER 68,163 348, 281 
ISS i O IPpeIBDGdE 3, 000 10,500 || AA 80, 503 577,563 
1286... occ ccceceecceccceece 3,500 | 14,000 || 1897..........2..2seeceeeeee 75,945 | 664,632 
is etek doe RING e TU FS 4, 000 16,000 || 1898...............--.--.--- 16, 337 675, 619 
IBER AA A eens 50,450 | 187,500 || 1899.......................- 75, 085 553, 904 
j[...,! RUP A 51,735 | 171,537 || 1900.......oooooooooooomooo. 54, 389 415, 968 
A EE ORE REM ES 40, 841 190, 416 || 1901........................ 63, 134 555, 335 
IBI onec uh o cres Ee peDUe 45,054 | 242,264 || 1902.................- eee 106, 458 765, 048 


j|; RE 87,680 | 445,375 | 1WMB......oooocooomnommomno. 101,255 | 1,005, 446 


As will be seen from this table, the production of asphalt and bitu- 
minous rock in 1903 was not quite so large as in 1902, but the value 
of the product increased by $940,398, or over 31.4 per cent. The 
large increase in value was due to the expansion of the industry of 
manufacturing *5 asphaltum ” as a by-product in the refining of Cali- 
fornia crude oil. Many of the plants and mines which were in oper- 
ation upon bituminous rock and hard or gum asphaltum in 1909 
reported no production in 1903. 

From the following table, which classifies the production according 
to varieties, it will be seen that the production of bituminous sand- 
stone decreased from 57,837 short tons ($156,993) in 1902 to 38,633 
shorttons ($118,001) in 1903. The production of bituminous limestone 
increased from 1,869 short tons in 1902 ($7,817) to 2,520 short tons 
($8,800) in 1903. Mastic, which has been reported separately for sev- 
eral years, is given at 961 short tons ($11,532), most of which was 
produced from bituminous sandstone quarried in Kentucky. The 
production of hard and refined or gum asphalt, which includes gilson- 
ite, shows a decrease from 22,321 short tons in 1902 to 12,896 short 
tons in 1903; but the reported value increased from $264,817 in 1902 
to $343,799 in 1903. No production of liquid asphaltum or maltha was 
reported from California, but 58 short tons, valued at $1,150, were 
reported from Texas. The amount of asphaltic material produced by 
the destructive distillation of petroleum increased from 20,826 short 
tons ($303,949) in 1902 to 46,187 short tons ($522,164) in 1903; but 
the average value per ton decreased from $14.56 to $11.31. Prior to 
1902 the asphaltum produced as a by-product from petroleum was in- 
cluded under the heading ** Hard and refined, or gum." 
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Both quantity and vulue as given in the following two tables, which 
distribute the production by varieties and by States, are for the prod- 
uct in the condition in which it was first sold. 


Varieties of asphaltum, etc., produced annually, 1897-1908. 


1899. 
Varlety. ——————— 
Value. ¡Quantity.| Value. 
i Short tons 
Bituminous sandstone................... $126, 831 43,041 | $121,023 
Bituminous limestonea.................. 26, 412 15, 650 79, 500 
MástlO iii ai ET a PE. UM A AA 


ee | ees | ee | eerie | eet ees | ere 


1900. 1901. 1902. 1908. 


———— e | —————— o | ——————— o | A, 


Bituminous EEE TAA, 38, 334 [$119, 779 34, 248 |$138, 601 57,837 [$156, 993 38, 633 | $118, 001 


Bituminous limestone «. . 2,44 | 11,822 6,970 | 33,875 2,869 | 19,817 2,520 8, 800 
O A A, RO A ME DEREN 961 | 11,532 
Hardand refined,orgumb| 12,367 | 256,798 | 19,316 | 333,509 | 22,321 | 264,817 | 12,896 | 343,799 
Liquid, or maltha........ 1,254 | 28,064 |  2,600| 49,850 | 1,605 | 20,172 58 | 1,150 
By-product from oil. .....|.......... A A thee tecss 20,826 | 303,249 | 46,187 | 522,164 

Total ens bsec 54,389 | 415,958 63,134 | 565, 335 105, 458 | 765,048 | 101,255 '1,005, 446 


a Not including mastic or refined asphaltum made from bituminous limestone. 
bIncluding gilsonite from Colorado and Utah, gum asphaltum from Texas, and ‘‘ Ventura" hard 
asphaltum, from California. 


Distribution of production of asphaltum in 1908, by States. 


California. Texas, Utah. 
Variety. SS SS 
Quantity. Value. Quantity.) Value. |Quantity.| Value. 
Shorttons. Short tona Short tons 
Bituminous sandstone ................... 24,080 | $69,862 Veen EU eoniat wee 
Bituminous limestone << occas ce il lt a 
Crap ETC 11 e, ette eue A E n Vo 
Hard and refined, or gum asphalt ....... 6,400 | 140,000 |..........].......... 5,619 | $188, 357 
Liquid asphalt, or maltha ...............]...... wed eise cee 58 $1,150 |o... co or Eee 
By-product from oil...................... 44,087 | 492,764 2,100 29,400 AA ceca RE 
TO is 74,578 | 702,758 2, 158 30, 550 5, 619 188, 357 
Kentucky. Indian Territory. Arkansas. 
Variety —_ —_———_ _— _— _— IL 
Quantity.| Value. Quantity. Value. ¡Quantity.! Value. 
Shorttona. Shorttons. Shorttons.' 
Bituminous sandstone .................. 11,628 | $38,763 1,710 $3, 908 1,215 $5, 468 
Bituminous limestone ..................]..........|- ---- e eee 2, 520 8; BOO IA sea ko ERE HS 
Mastic ........... O cto dE 960 O AAA | eese masc vawewda se. Mense eus 
Hard and refined, or gum asphalt ......|.......... .......... 877 16, Meli ina 
Liquid asphalt, or maltha .............. esee | THUS AS NOME O SERERE 
By-product A A A n mas mmm 


| 
| | 
TGA A A 12,578 | 50, 163 | 5,107 | 28,150 1,215 
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EXPORTS. 


During the year ending June 30, 1903, asphaltum and manufactures 
of asphaltie material of domestic production to the total value of 
$104,586 were exported from the United States to other countries. 
The most important receivers of these products were, in the order 
named, the Dominion of Canada, Peru, United Kingdom, Brazil, and 
Argentina. The corresponding exports for the fiscal 1902 amounted 
to $59,654. 

IMPORTS. 


More than two-thirds of the asphaltum which is imported into the 
United States from foreign countries comes from the island of Trini- 
dad off the coast of Venezuela. Other important sources of the 
material are Venezuela (Bermudez), Italy, and Cuba, and smaller 
quantities, mostly in the shape of bituminous limestones, are imported 
from Germany, Turkey in Europe, Mexico, Switzerland, France, 
Great Britain, Turkey in Asia, and the United States of Colombia. 

The following table shows the imports of crude asphaltum by fiscal 
years from 1867 to 1885; and by calendar years from 1886 to 1903, 
inclusive: 


Crude asphaltum imported for immediate consumption into the United States, 1867-1908. 


| ] 
Year ending— | Quantity. | Value. , Year ending— | Quantity. | Value. 
June 30— | Long tons. | Dec. 31— : Long tons. 

DSO 7 oni es eels adds eR ES $6, 268 | Lo — — 32,565 | $105,528 
Ee PEO EEA 185 5, 632 | CT AEN RE | 30, 508 95, 735 
1860; co saut E evade si RR 203 | 10,559 JENNA IE 36, 494 84, 045 
y ———— M | 488 | 13,072 1839. cosssgtncnre saved suis | 61, 952 138, 163 
Lys i ele aks 1,301 | 14,760 | JEU ince Sedge cu eee 73, 861 223, 368 
lat lote 1,474 | 35,533 | 1501. ss se león 102, 433 299, 350 
E A Oe 2,314 | 38.298 | e E 120, 255 336, 868 
A O 1,183 | 17,710 1808 A ÓN 74,774 196,314 
ry PET | 1,171 | 26,006 | |. ME 102, 505 313, 680 
Wiener la | 807 | 93,818 | 1895a ooo eee eee eee eee 79,557 | 210,556 
A | 4,532 | 36, 550 18964 cc 96, 192 304, 596 
1878 RD 5,476 | 35,932 Lor REUS 115, 528 392, 770 
E OPENS A 8, 084 | 39, 635 18985 ccoo 69,857 | 203,385 
Lo AE ET 11,830 | 87, R89 DT T 106, 474 425, 263 
e A US 12,883 | 95,410 | 19004 aide vec ie pri 118,771 454, 732 
ia 15,015 : 102, 698 | (OO) RE 138, 833 553, 478 
PSSA AAA : 33,116 | 149,999 1900 A ANES 146, 883 489,570 
rt dad: . 36,078 | 145,571 | 19049 cd A 181,579 593, 346 
i RECEN AR | — 18,407 | 88,087 | | 


F y 


aln addition to the crude asphaltum imported in 1895 there was some manufactured or refined 
im asphaltum, valued at 836,664. In 1896 the value of the manufactured asphaltum imported was 
$77 149: and in 1897, $25,095. The quantity was not reported. 

b Includes 3,069 long tons, '* dried or advanced,” valued at $17,005. 

e Includes 4,264 long tons, “dried or advanced,” valued at 225,395. 

dIncludes 5,141 long tons, ' dried or advanced,” vulucd at 349,242, 

e Includes 6,751 long tons, '* dried or advanced,” valued at $36,058, 

f Includes 7,239 long tons, “dried or advanced,” valued at 262,561, 

Y Includes 15,357 long tons, '* dricd or advanced," valued at $53,591. 
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As will be seen from the follpwing table, the imports from Trinidad 
increased from 99,592 long tons ($329,819) in the fiscal year ending 
June 30, 1902, to 129,133 long tons ($367,003) in the fiscal year 1903, 
and the imports from Venezuela increased from 12,406 long tons 
in 1902 ($62,028) to 16,445 long tons ($74,874) in 1903. The imports 
from the British West Indies, which are cited as coming from Trini- 
dad, include 547 tons of manjak from Barbados, the value of which has 
not been given separately. The imports from Cuba show an increase 
from 7,252 long tons ($28,497) in 1902 to 9,898 long tons ($48,218) in 
1903. 


Imports of asphaltum during the fiscal years ending June 30, 1900, 1901, 1902, and 1908, 
with the countries from which exported. 


1900. 1901. 1902. 
Country. IATA DAPR tut oe 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 

West Indies: Long tons. Long tona. Long tona. 
British (Trinidad) ............. 93, 687 | $277, 378 112, 834 | $382, 754 99,592 | $329,819 
Dutch crasas 25 200 O A O A ses ests 
CODA sia as 553 14, 009 4, 888 19, 162 7, 252 28, 497 
A c ces A O A 20 757 
Venezuela (Bermudez) ............ 11,579 | 58,298 18,605 | 93,025 12, 406 62, 028 
Germany 4 iii eas cokes 50 185 ls 9 50 362 
Pranic Liu eic euro eee. : 105 5:009] oesesdcavd A A td o delere LE 
MOXIG0- Leia docs cesses: | 40 612 95 1, 648 41 629 
Turkey in Asia Ren Rn 108 9, 018 AAA A 88 3, 679 
pasa o2 ti tical O esses AO AR er e n Mi. sr eue 
Great Britany aac sra a PETIERE: A AN 92 1,135 
United States of Colombia ......... i 5 A EEE 1 15 
(OFT aY: A E on 5 UO IN 4 
Netherlands ..........-2scseeeceee | 10 718 13 497 35 1,122 
O 2322292529 A A PP A e ge eae de 98 830 
Switzerland AAA MIS Peto LEE A eiua E eg. RI 
Total. ...0.-ceecceeceeeeceeeee | 106, 162 | 363,291 | 136,440 | 497,194 | — 119,625 | 428,871 

1903. 
Country. Sa ON 
Quantity. | Value. 

West Indies: Long tona. 
British (mostly Trinidad) M "—————————" 129,133 | $367,003 
"DTP MET NOR ER RN E O E E NEE 9, 898 48, 218 
A O EE T akan tale Seen e meas EE 18, 789 61, 284 
Venezuela (Bermudez eco paw terre aeisi krekr neee kos biis meets 16, 445 74, 874 
Germany y. ci id ies A A E teen 1, 422 9, 974 
A A O dut MA Ed 298 1, 462 
MOXIO0 a Ad oa esis 621 2, 369 
Türkey DASS uel pelo ER ec eA cease tego cides bigs cus cadeenuen MET PERS USE 67 5, 038 
Türkey ID-EGTODO deesse as 638 8,917 
Great BrilRllscceccaatessseda Qs eae eh uc ese A cec 136 2, 885 
United States of Colombia. eS 3 106 
Switzerland ..... a a e led 442 8, 785 
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PRODUCTION IN OTHER COUNTRIES. 


TRINIDAD. 


The exports of asphalt from the island of Trinidad are given in the 
following tables, which have been furnished through the courtesy of 
the New Trinidad Lake Asphalt Company (Limited). 

Eight-ninths of the asphalt exported from the island is obtained 
from Pitch Lake,* which is exploited by the New Trinidad Lake 
Asphalt Company (Limited), under a lease which does not expire until 
1930. Fresh supplies of mineral pitch are flowing constantly into the 
lake from subterranean sources, but the amount which thus comes in 


annually is much less than the amount dug from the deposit. 


Not 


less than 2,050,000 long tons of asphalt have been removed from this 
deposit, the annual exploitation having risen from 25,517 long tons in 


1881 to 165,532 long tons in 1903. 


Exports of Pitch Lake asphaltum from Trinidad, 1881-1908. 


[In tons of 2,240 pounds.) 


To United States. 


Total 


To other countries. 


—— [o—— a ———ÓÓOM A | ———— 1——— M PA 


YO | crude. | Driea, (eguiya 
crude. 

1881....... sss 5, 600 A 5, 600 
ON 12,710 |........ 12,710 
TN 22,885 |........ 22, 885 
BA ccoo 17,885 |........ 17, 885 
1885..........-. 15,505 |........ 15, 505 
e On 22,225 |........ 22, 225 
1887....... sss . 21,915 |........ 21,915 
1888 .esscases cs | 24,321 ee 24, 321 
18 ooo 45,410 |........ 45, 410 
1890..........- 39,907 |........ 39, 907 
1891............ | 52,510 |........ 52, 510 
IRIZ. coo 70,806 |........ 70, 806 
1893. ccoo 65,436 |........ 65, 436 
1894. ..... Les 71,860 |........ 71, 860 
1895............ | 61,702 | 2,256 | 64,976 
1896............ | 60,637 [........ 60, 637 
1897............ 71,969 | 1,769 | 74,407 
1898............ 46,089 | 1,692 | 48,423 
1899d .......... | 70,111 | — 666 | 70, 777 
1900d .......... (67,708 | 3,180 | 70,938 
1. |) AS | 80,449 |........ | 80,440 
LO ......0.00 101,876 | 2,211 104, 956 


1909.55 5 e ees js 661 


3,536 123,582 


To Europe. 
Total 
crude. | and [omiyn 

crude. 
10,656 | 6,174 | 19, 917 
24,712 | 12,007 | 42,722 

11,744 | 4,668 

15,910 | 6,561 

12,135 | 7,636 
5,130 | 5,391 | 13,221 
10,205 | 5,771 | 18,861 
8,445 | 8,248 | 20,817 
9,378 | 9,581 | 23,750 
11,755 | 9,951 | 26,681 
9,984 | 9,969 | 24, 937 
11,596 | 9,458 | 25,783 
10,640 | 6,650 | 20,615 
8,967 | 9,413 | 23,086 
5,058 | 7,365 | 16,104 
8,320 | 8,052 | 20, 391 
14,629 | 13,510 | 34,856 
15,703 | 13,228 | 35, 537 
21,337 | 20,618 | 41,955 
23,386 , 23,966 | 47, 352 
31,213 | 15,815 | 54,761 
17,711 | 10,509 | 33,474 
27,025 | 13,921 | 40,946 


Grand total 
¿| Total | of exports 
Crude. and Tana in crude 
crude. 
— letus tees semanas 25, 517 
ees a Mn 55, 432 
—— baud id 41, 631 
25,751 |-......- anda MM 43, 636 
TAMEN ONT . 89,094 
ord O eee 85, 446 
a ae da 40,776 
PT EE TE poe 45, 138 
O Peer ee DARE, 69, 160 
668 |........ b 668 67,256 
901 AA b 901 78, 348 
1,076 AAA b 1,076 97, 665 
A e MONTE 86, 051 
o DES eco 94, 946 
A CS PRE 81, 080 
S 1,300 |c1,918 82, 946 
EU POKER 500 680 109, 243 
b693 |c 1,646 | 2,999 86, 959 
— 2,359 | 2,359 115, 091 
1, 422 3,031 4, 453 122, 748 
a 586 844 136, 054 
EPT 936 746 139, 176 
1, 000 3 | 1,004 165, 532 


a For a particularly full account of this remarkable deposit see The Pitch Lake of Trinidad, by S. F. 
Peckham, in the American Journal of Science, July, 1595, page 33. 


b Australia. 


€ Argentina and Mexico. 
d The dried and “épuré” in 1899 and 1900 are not reduced to crude equivalents. 
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Exports of land asphaltum from Trinidad, 1886-1903. 
[In tons of 2,240 pounds.] 


To United States. To Europe. To other countries. 
| | Grand total 
Year. nia QUIA. oie of A de 
Crude. | Épuré. ient in | Crude. | Epuré. font in | Crude. ; Epuré. lent de equivalent 
crude. crude. crude. 
1886............ 2:997 A POF d A ETE ERE NK | AN tere 2, 297 
1887............ 1,195 | 2,100 | 4,345 pd. ¡E AA Fg A E Rae ea eae 4, 565 
1888............ 5,316 | 1,536 | 7,620 619 |... 619 1... | Vrat AN 8,239 
1889............ 10,490 | 2,052 | 13,568 |........]........]........ 838. oe oncs a 833 14, 401 
1890... 5 sees 15,406 | 5,941 | 17,4317 AA A A epe e A Sete ras ue 17,417 
IM Loi is 20, 507 7 | 20,514 139 |........ 139 40 seeds oy b 40 20, 693 
1892... 198 17,406 |........ 17, 406 69 |........ G99. sce A ae reo ee 18, 105 
1898 AA 3,450 |........ 3,450 | 2,432 | 1,862 | 5,225 110 178 | 5377 9, 052 
1804... deen. 8, 365 325 | 8,853; 2,200 | 4,699 | 9,249 18 H| 154 18, 256 
IBOBS sz eon 4, 445 19 | 4,744 | 1,770 | 2,368 | 5,322 |........ 169 b 25A 10, 320 
e A 11, 948 71 | 12,049 842 | 1,985! 3,824 |........1........]. ....... 15,873 
1807... e 19,248 |........ 19, 243 293 700 | 1,843 415 178 682 21, 268 
1898. PA 15,160 |........ 18, 160 700 258 | 1,087 404 312 872 20, 119 
189 0.......... 24,622 542 | 25, 164 275 250 525 80 298 378 26, 067 
1900 C.......... 33, 936 860 | 34, 796 251: PEA 251|. 127 70 197 35, 244 
IOl AA 81,767 | (d) | 31,767 | 1,704] (d) 1,704 | 1,446 |........ 1, 446 34,917 
1902 AA 25, 003 100 | 25, 153 200 |........ 200 15 50 90 25, 443 
ji A 18,478 |........ 18,478 | 2,258 | 628 | 3,200 | 1,347 | 224] 1,686 25, 364 
| 
a Australia. 
b Canada, Venezuela, and West Indies. 
e The dried and “épuré” in 1899 and 1900 are not reduced to crude equivalents. 
d Included in shipments of crude. 
Total exports of all asphaltum from Trinidad, 1886-1908. 
[In tons of 2,240 pounds.) 
To United States. To Europe. To other countries. 
Year Grand 
Lake. | Land. | Total. | Lake. | Land. | Total. | Lake. | Land. | Total. |  ‘t#!. 
1886...........- 92,225 | 2,297 | 24,522 | 18,221 |........ 33 ees PIE PEA 37, 743 
1887...........- 21,915 | 4,945 | 26,260 | 18,861 | — 220 | 19,081 |........ MENSEM 45,341 
1888............ ' 24,321 | 7,620 | 31,941 | 20,817 619 | 21,436 |........ | ————Ó 53,377 
|... UMEN ES ' 45, 410 | 13,568 | 58,978 | 23,750 |........ 23, 100" [aadi 833 833 83, 561 
1890... ee - 89,907 | 17,417 | 57,324 | 26, 681 |........ 26, 681 668 | RA 668 84,673 
1891............ 52,510 | 20,514 | 73,024 | 24, 937 139 | 25, 076 901 40 941 99, 041 
E. AAA 70, 806 | 17,406 | 88, 212 | 25, 783 699 | 26,482 | 1,076 |........] 1,076 115,770 
1898. ........... | 65,436 | 3,460 | 68,886 | 20,615 | 5,225 | 25,840 |........ 377 377 95, 103 
1894. os | 71,860 | 3,853 | 75,713 | 23,086 | 9,249 | 32,335 |........ 194 154 108, 202 
18985... | 64,976 | 4,744 | 69,720 | 16,104 | 5,322 | 21,426 |........ 254 254 91, 400 
1896............. 60,637 | 12,049 | 72,686 | 20,391 | 3,824 | 24,215 | 1,918 |........ 1,918 96, 819 
TROT cuss eet: | 74, 407 | 19,243 | 93,650 | 34,856 | 1,343 | 36, 199 680 682 | 1,362 130, 511 
1898............ 48,423 | 18,160 | 66,583 | 35,537 ! 1,087 | 36,624 | 2,999 872! 3,871 107,078 
1899a .......... 70,777 | 25,164 | 95,941 ! 41,955 525 | 42,480 | 2, 359 878 | 2,737 141, 158 
1900a.........- 70, 938 | 34, 796 |105, 734 | 47, 352 251 | 47,603 | 4,453 197 | 4,650 197,987 
1901...--------- ' 80,449 | 31,767 112,216 | 54,761 | 1,704 | 56, 465 844 | 1,446 | 2,290 170,971 
1902....-.....-- 104, 956 | 25,153 |130, 109 | 33, 474 200 | 33,674 746 90 836 164, 619 
1903... .. eese 123,582 | 23,364 |146,946 | 40,946 | 3,200 | 44,146 | 1,004 | 1,686 | 2,690 193, 782 


aThe dried and “épuré” in 1899 and 1900 are not reduced to crude equivalents. 
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BARBADOS. 


The annual production of Barbados manjak, or glancepitch, has 
been decreasing for at least seven years, with the exception that 1900 
showed a slight increase over 1899. Nine mines were in operation on 
the island during 1902, three of which were worked by the Barbados 
Manjak Mines (Limited), with a force of from 70 to 100 laborers. 
S. W. Knoggs, esq., colonial secretary of Barbados, reports that the 
exports of crude manjak for the last two years have been as follows: * 


Exports of crude manjak from Barbados in 1902 and 1908. 


To United To other 


7 a 
Year. States. To- Europe, countries. 
Long tons. | Long tona. | Long tons. 
1909 5 5 EEEE E EAE E T AT 302. 5 39 


1908, uova eco ox ate Dn ds O x EE 382. 3 210 58.55 


The average export value of manjak in 1901 was a trifle more than 
£9 per long ton. During recent years the exports of this material 
from Barbados have been reported as follows: 1897, 1,880 long tons; 
1898, 1,160 long tons; 1899, 1,026 long tons; 1900, 1,120 long tons; 
1901, 1,043 long tons; 1902, 868.5 long tons; 1903, 650.85 long tons. 

Manjak is a very pure form of “land asphaltum,” and it is used for 
the manufacture of Brunswick varnish, the insulation of electric 
cables, etc. 


VENEZUELA. 


The exports of asphalt from Bermudez Lake in Venezuela to the 
United States, which fell off greatly during 1902 on account of litiga- 
tion between the two American companies leasing the right to work 
the deposits, regained a portion of their previous importance, the 
legal troubles between the companies having been settled. 


CUBA. 


A somewhat detailed account of the asphalt resources of the island 
of Cuba may be found in the advance extract on ** The production of 
asphaltum and bituminous rock,” from Mineral Resources for the year 
1902.^ As may be seen from the tables already given, the industry is 
rapidly expanding. Five-sixths of the asphalt exported from Cuba 
during the year ending June 30, 1903, was sent to the United States. 

a Communicated through the courtesy of Sir Percy Sanderson, K. C. M. G., British consul-general 
at New York. 


b The production of asphaltum and bituminous rock: Mineral Resources U. 8. for 1902, U. S. Geol. 
Survey, 1903. 
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PRODUCTION IN PRINCIPAL PRODUCING COUNTRIES. 


In the table below is given a statement of the production of asphal- 
tum in the principal producing countries from 1890 to 1902, inclusive: 


Production of asphaltum in principal producing countries, 1890-1902. 


Year. 


United States. 


Quantity.| Value. 
Shorttons. 
40, 841 | $190, 416 
45,054 | 242, 264 
87,680 | 445,375 
47,779 | 372,232 
60,570 | 353, 400 
68,163 | 348, 281 
80,503 | 577,563 
75,945 | 664, 632 
76,337 | 675,649 
75,085 | 553, 904 
54,389 | 415, 958 
63,134 | 555,335 
a 84,632 | 461,799 
France. 
Quantity. Value. 
Short tona.' 
198,934 | ' $335, 092 
278,316 | 402,631 
246,848 | 323,854 
244,644 | 311,116 
251,562 | 339,291 
294,234 | 355,700 
249,052 | 336,013 
257,127 : 328,002 
252, 358 | 322, 117 
285,208 , 356,719 
293,654 | 383,429 
275,695 | 372,989 
284,719 | 390, 254 


Trinidad. 
Quantity.| Value. 
Shorttona. 

94, 834 | $254,019 
110,929 | 297,132 
129,438 | 347,810 
106,515 | 285,309 
121,186 | 321,606 
102,368 | 274,200 
110,667 | 296,457 
146,172 | 292,344 
112,220 | 553,890 
153,870 | 745, 242 
177,751 | 855,744 
191,488 | 799,010 
178,230 | 828,347 

Italy. 
Quantity.| Value. 
Shorttons. 

49,728 | $232,351 

31,054 | 131,028 : 

38,107 | 162,308 

28,630 | 109,200 

66,663 | 270,854 

51,478 | 197,584 

50,092 | 171,507 

60,984 | 183,017 
103,312 | 256,317 

90,350 | 222,519 
112,115 | 292,287 
114,761 | 261,761 | 

70,619 | 151,829 


Germany. 


Quantity. Value. 


59, 361 $89, 961 
54, 163 89, 419 
58, 713 99 686 
52, 056 84, 962 
61,691 107, 350 
65, 638 108, 153 
67, 830 107, 908 
67, 933 91, 984 
75, 550 99, 088 
82, 397 123, 984 
98, 833 160, 000 
99, 420 168, 750 
97, 415 146, 470 
| Spain. 
‘Quantity. Value 
Shorttons. 
47 $94 
274 505 
5H 1,014 
904 1,235 
1, 085 1, 939 
870 1,525 
1,231 2,156 
1,825 3, 196 
2, 604 4,605 
2, 801 4, 964 
4,621 8, 632 
4,361 8, 137 
6, 946 12, 356 


— 


a 20,826 short tons of asphaltum Ea 249) are excluded from: this table of crude production, since 


they are the by-product of oil refi 
M R 1903———48 
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Production of asphaltum in principal producing countries, 1890-1902—Continued. 


Austria-Hungary. | Russia, | Venezuela. 
Year. z = oio d e— 
Quantity. | Value. | Quantity. | Value. Quantity. 


| 


Short toas. : Short tons. | Short tons. 
S RR EIN eS a MIOS Ie gad IA ARA AA 
T "HEUTE 43 | $258 15,471 | $108,000 |............. 
RN | 48 | 288 20,838 | — 118,760 lococnoconoooo 
9508 LL cis pbi adie ese dun 97 624 18, 337 120, 000 1,771 
p OTT 2,740 | 75, 696 | 17,706 | 176, 100 7,751 
jo Tr 2, 963 | 59, 001 | 20, 699 144,893 3,073 
PONG DEMNM ane e AR 3,449 | 72, 429 | ?0, 043 133, 141 6, 197 
D E 3, 699 81,104 | 24, 488 171,416 11,528 
A O E 4,152 ' 86, 018 | 13,244 ' — 125,176 Nil 
O ed ERIS 6, 276 79, 634 25,435 , 170,300 12, 014 
j9UU. occi a LU LTD De Rd Que BEL | 70,603 27,651 it 17, 981 
ee eh AT Sates 3,770 ' 69, 164 (a) MENS 24, 378 
Teste Neck eel te ley teen canal | 4,017 : 67,623 eee 10, 060 


a Statistics not vet available, 


STON E. 


INTRODUCTION. 


The effort is made in these annual reports to record the significant 
changes in the stone industry during the year under review. The 
most precise summary of the general condition of the stone trade as 
a whole is best shown by the total value of the stone product. The 
fluctuations of this net result form a valuable barometer as to the 
general prosperity of the business. A general review of these totals 
for a succession of years shows a rather phenomenal growth in the 
use of building stone, but a decrease of this product for the year just 
passed, and also an increasing production of crushed stone, which has 
advanced from a small and unimportant industry to one now repre- 
senting one-fifth of the entire stone output. 

In classifying the various kinds of stone many essentially different 
rocks are, for simplicity of treatment, grouped in the following 
classes: Granite, bluestone, marble, trap rock, limestone, sandstone, 
and slate. This classification was explained in detail in the report for 
1902. 

PRODUCTION. 


` 


In making the statements as to the value of the stone the figures 
given represent as nearly as it was possible to obtain them the value 
of the stone as it left the hands of the producer, exclusive of any cost 
of shipment. When the stone was sold by the producer to the man- 
ufacturers in the rough state, the value is so given; and when the 
producer dressed his own stone, the value given is the dressed value. 
This applies particularly to the rough and the dressed granite, sand- 
stone, and marble used for building and for monumental work. 

The total value of the stone reported to this office in 1903 was 
$67,960,468. The value in 1902 was $64,559,099. This shows a gain 
in 1908 of $3,401,369. The corresponding gain in 1902 over 1901 
when the figures were 555,615,926, was $8,943,173—a larger increase 
in 1902 than in 1903. 

Limestone, not including furnace flux, increased more in value of 
production than any other kind of stone, the figures for 1903 being 

a The collection of these statistics and the compilation of the returns have been carried on as in pre- 


vious years by Miss Altha T. Coons, statistical expert of this otlice, who has also prepared the entire 
report on stone tests and analyses.—D. T. Day. 
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$26,642,551 and for 1902 $24,959,751, a gain of $1,682,800 for 1903. 
The value of limestone used for blast-furnace flux, and not included in 
the above, increased from $5,271,252 in 1902 to $5,423,732 in 1903, a 
gain of $152,480, making the total gain in the limestone output 
$1,835,980. - 

Granite, including trap rock, increased from $18,257,944 in 1902 to 
$18,436,087 in 1903, or $178,143. The trap rock production increased 
from $2,181,157 in 1902 to $2,732,994 in 1903, a gain of $551,137. 
The granite decreased from $16,076,787 in 1902 to $15,703,793 in 1903, 
a decrease of $372,994. 

Sandstone, including bluestone, but not including grindstones and 
whetstones, increased from $10,601,171 in 1902 to $11,262,259 in 1903, 
a gain of $661,088. The value of bluestone, included in the above 
figures, was $1,163,525 in 1902 and $1,779,457 in 1903, a gain of 
$615,932 for 1903. 

The sandstone figures increased from $9,437,646 in 1902 to $9,482,809 
in 1903, a gain of $45,156. 

The value of the marble increased $318,504, from $5,044,182 in 1909 
to $5,362,086 in 1903. 

The slate output increased $560,834 in value, from $5,696.051 in 
1909 to $6,956,885 in 1903. 

The figures as given in the table which follows do not include values 
of stone quarried for the following purposes: Sandstone converted 
into grindstones, whetstones, and other abrasive materials; sandstone 
quarried and crushed into sand for the manufacture of glass; bitumi- 
nous limestone and sandstone used in making asphalt pavements and 
asphalt blocks; limestone used in blast furnaces, although the statistics 
of the furnace flux are shown under the part of the report treating of 
limestone; and limestone used in the manufacture of Portland cement. 

The statistics of stone used for abrasives is shown in the report on 
abrasives published by this office. 


Value of the different kinds of stone produced in the United States, 1894-1908. 


Year. | Granite. Trap Rock. Marble. | Slate. Sandstone, Bluestone Limestone.; Total. 


ee pe ee ————— |-——— |g re M —MÀ—— 


1894. .../$10,029,156 |............ $3 199,585 $2,790,324 | 83,955. 847 | @ $900,000 1816, 190, 118 | $37, 065, 030 


1895....| 8,894,928 |............ 2,825,719 | 2,698,700 | 4,211,314 | «750,000 15,308,755 | 34,688, S16 
1896....| 7,944,994 |............ 2,859,136 | 2,746,205 | 4,023,199 ' 750,000 | 13,022,637 © 31,346, 171 
1897....| 8,905,075 |............ 3,870,584 3,524,614 | 4,065,445 | 900,000 | 14,804,933 | 36,070, 651 
1898....| 9,324,406 |............ 3,629,940 3,723,540 | 4,724,412 | a 1,000,000 |c14, 204, 966 | 36,607, 264 


1899..... 10,313, 298 | 81,275,041 | 4,011,681 | 3,962,733 | b 4, 924, 670 815,284 |c16,177,164 | 41,509,871 
1900...., 10,969, 417 | 1,706,200 | 4,267,253 | 4, 240, 466 | 55,272, R65 | 1,198,519 |c16,666,625 | 44,321, 345 
1901..... 14,266, 104 | 1,710,857 | 4,965,699 4,787,025 | 56,974,199 | 1,164, 481 |c21, 747, 061 | 55, 615, 926 
1902.... 16,076, 787 | 2,181,157 | 5,044, 182 | 5,696,051 (59,437,646 | 1,163,525 |e24,959, 751 | 64,559, 099 
1903....| 15,703, 703 | 2, 732,294 | 5,362,686 | 6,256, 885 | b 0,482, 802 | 1,779, 457 (026,642, 551 | 67,960, 468 


a Estimnted. 
b Does not include value of grindstones and whetstones. 
e Does not include value of limestone for flux. 
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The following tables show the value of stone produced in the United 
States in 1902 and 1903, by States: 


Value of various kinds of stone produced in 1902 and 1908, by States. 


2, 189, 148 
635, 884 
1, 146, 091 
276, 758 
68, 571 
1,577,194 
6, 688 

29, 791 

8, 254, 806 
2, 903, 284 
11,970 
665, 045 
716,045 
722,217 
8,611,140 
1,844, 722 
4, 443,601 
809, 453 
1,657,318 
1,911, 837 
266, 927 
145,641 
11,006 

1, 147, 097 
1, 536, 850 


1902. 

State. Granite. Sandstone, Slate. Marble. | Limestone 
Alabama ss hae ete tases $42,706 |............ (a) $759, 617 
Arizona ............... $3, 000 AA A RR [entier e ta 
Arkansas.............. 12, 115 85, 917 $4, 000 (a) 113, 163 
California ............. b1, 137, 679 462, 328 31, 500 $92, 298 496, 843 
Colorado .............. 66, 023 A A 203, 700 
Connecticut ........... b 812, 141 128,579 |............ (a) 206, 371 
Delaware.............. VIG AOS dome A A M 
PIOTIOG AM P A A Ó— 63,571 
Georgia................ 808, 778 1, 200 4, 000 660, 517 111, 589 
Hàwal A chis 6,688 12... comia A — ces 
Idaho e a 940 Id T logeseseedesssuaa etia 15, 074 
os ur eR Ieeb senses 32.900 A A 3, 222, 608 
Indiana A Á—— seen 37,598 oss spec odor ur 2,865, 691 
Indian Territory ...... 11,970 |: c2csc A ta ErC uc jeeRD ET RE RE TEES 
A cevesehlatisiuvsiet uua 15,061 |............ (a) 049, 984 
KANSAS —— ——— r(— — 105,509 € — — 670, 536 
Kentucky eoe A A Rees 508, 747 
Maine cuisine 2,659,450 |.............. 206, 558 |............ 745, 132 
Maryland ............. 768, 203 15, 405 118, 084 (a) 453, 030 
Massachusetts ......... b 3, 451, 897 487,366 |............ 165, 489 339, 349 
MICHIQA s dar latidos 188,073 A E 621, 380 
Minnesota............. 478, 989 847,472 AA AA 830, 857 
Missouri............... 157, 708 MA cese] oe eene eS 1, 697, 139 
Montana .............. 77,050 85,162 |............ (a) 104, 726 
AA A AM castes. jb. E A oC sees 145, 478 
fA rT p — 2, 090 AA rere 2, 800 | 
New Hampshire....... 1; 147,097 wed ral tt ls los 
New Jersey............ b 948, 474 406, 726 82.000 |... ee. 181, 650 
New Mexico...........].............. 12,201 |^. ERES CP 
New York ............. b 651,014 | © 1,408, 699 126, 718 577, 298 2, 419, 121 
North Carolina........ 838, 750 A NOB i eects tat eete dias MESS 23, 153 
A ese s este Ss AA EA 3, 201, 718 
Oklahonas...... us oeaan anne 24.200 |. ocisceeemexb eed ERE 50, 511 
Oregon ................ 3d, 429 1:108 [ossia ta eo qos ees 20, 133 
Pennsylvania ......... 6661,062 | 02,800,108 | 3,547,322 160, 423 b, 420, 287 
Rhode Island ......... 794,093 e A A e 83, 814 
South Carolina ........ A O eR nens eETS 87, 850 
South Dakota .........|..........-... 110; 789-1, eve dcus s A 86, 605 
Tennessee .............].......... eee 7,010 |: ers eR 518, 256 482, 033 
TeXdB8... ds 60, 003 165,065 MA e kw uo 228, 662 
Utah ioo cese pere ce 1, 479 106,011 |............ (a) 186, 663 
Vermont .............. 1,570, 423 |.......... ....| 1,464,918 | 2,628, 164 225, 703 
Virginia..............- 282, 046 2, 500 100,951 |-..... 2266; 534, 113 
Washington ........... 147, 278 90, 725. |. eee nr 61, 176 213,814 
West Virginia .........]............-- 423.532. A [xara E E E Ex 616, 366 
Wisconsin ............. 369, 137 207, A ten rex see sted 1, 851, 058 
Wyoming A A 90, 691 A oade 6, 340 
Other States AAA AA A PA RU eat © 180, 561 |.............. 

Total... iere b 18,257,944 | o 10,601,171 | 5,696,051 | 5,044,182 | 490, 231,003 | e 69, 830, 351 


a Included in other States. 


b Includes trap rock. 


c Includes bluestone. 
d [Includes Alabama, Arkansas, Connecticut, Iowa, Maryland, Montana, New,Mexico, and Utah. 
e Includes blast-furnace flux, 
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Value of various kinds of stone produced in 1902 and 1908, by States—Continued. 


State. 


Alabama ......... 
Arizona .......... 


Georgin.......... 
Hawaii.......... 
Idaho............ 


Granite. 


| 


| 


i 
""""-"-c2c^c26 


47,136 
b1,627, 592 
100, 791 

b 1,101, 425 


| 


1903. 


I 
Sandstone. ! 
l 


$42, 933 | 
626, 875 
61,172 
762, 327 
389, 132 
119, 417 


369,160 acre bete sidced | 


AAA edes duda diea 


LIO TRE o d icm ace eae ee aes 


Kentucky os sscuaco ls daa ken E ERE 


Maine........... 
Maryland ....... 
Mussachusett8....... e 


2,586, 765 
437, TRT 
b 2,720, 066 


WELCH Uo ii a on 


Minnesota........ 
Missouri .......... 
Montana ......... 


25, 993 


NODNISRS Udo is 


Nevada.......... 
New Hampshire 
New Jersey....... 
New Mexico........... 


Oregon ........... 
Pennsylvania 
Rhode Island 


South Dakota ......... f 
Tennessee 2... cc cence cee ewe cee ewes 


TEN Lui aai 


Virginia ......... 


Washington 


West Virginin 
Wisconsin ....... 
WYOMING de es 


7,450 
854, 513 
b 943, 171 


5, 000 
118,411 
b 829, 535 
710, 291 
476, S63 


"*"""-" nn... oo 


173, 325 
3, 803 
1,810, 179 
299, 335 
209, 095 


""e*9 "29e se eee ..<.. .oo.o» 


11,856 


19, 011 
102, 128 | 
93,742 


"2-20. 


372,478 
121, 350 ` 
363, 262 


e.on..e non. n..n.noen (o ..no.no.oe.nn..e.o 


7,510 


6, 900 
2, 912 


wesw ease eee ees ..n..ooso.o.» 


......o.... o. eo.» 


47, 430 
252, 201 
142, 145 

91,849 


4,471 


Slate. + 


j "ee "e^ e 


""" "ceo 9c7'.09420»999*9» 


"cit 


ecc cc" 


coo... .oo.o 


e... o. o.eoce.na.. 


e...oeo......n0..o.o 


Ce ee 


..c..<.oco..os 


een... a vs..s» 


Loren... . 0. < 4.9 2.090.060. ..oo 


....e. ne n.nono 


1,5%2, 652 


115, 356 


.....o o e. <. . 


re... ... . <<. ... 


..oce.on.oo.oos 


"^c 


Other SUI Ces ias Lol cae Iesu hee es AAA 


| 


| 518, 436, 087 


aIncluded in other states, 
b Includes trap rock. 

c Ineluded in New York. 
d Includes bluestone. 


d 11, 262, 259 


Marble. 


"e" 


en... o... e. vos 


.. e... conce |or "tt n 


.-. e. eo. ... oso 


Limestone. 


$719, 404 
1, 260 
242, G28 
611,126 


73, 352 


Total 
value. 


$762, 337 
431,135 
$55, 645 

3, 149, 374 
708, 043 
1, 149, 374 
369, 166 
64, $93 
1,311, 904 


an <00. 0.0.0: (on. ..o. 0.0. co ooo "^ 


+. oo.on....o.o 
eco onos== «ooo 


e. .o.ocoo nano...» 


.o...o..o..n. eo. ..oo 


*""""-2:c229 


154, 228 


*""""-ccc0€99 


"""-—"""-"e 


e..o.na.. penas. 


..o o... .. o. 


ce.oonn. n.ono.o 


4, 365 


weeeeeee ove 


"c" 279 


"-"---90927 


3, 200 
3,011, 505 


eco onsso poses 


...e..n.n..o...o eno 


18, 952 

3, 206, 271 
2,935, 274 
1, 150 
635, 431 
495, 069 
746, 590 
793, 503 
386, 226 
272, 471 
609, OSL 
676, 090 
2.516, 688 
152, 694 
187, 71s 


2, 543, 700 
600 

3, 320, 672 
94, 690 
16, 684 

5, 715, 006 
39, 315 
44, 780 
39, 266 
555,574 
262, 053 
618, 900 
190, 724 
09, 205 
297, 701 
08, 024 
1,256,601 
12, 183 


*. e... ... . . <<... « 


3,232, 504 
2, 907, 925 
5, 180 
654, 442 
997, 197 
840, 332 
3, 611, 518 
1, 447, 486 
3,519, 213 
730, 432 
1, 443, 258 
2, 716, 499 
246, 723 
15s, 755 
12,220 
854, 513 
1, 495,219 
8, 510 

5, 742,833 
224,512 
5,114, 051 
66, 190 
135, 007 
13, 913, 220 
749, 606 
521,613 
202, 333 
1, 062, 128 
BAY, 759 
697, 182 
6, 605, 060 
988, 367 
594, 343 
810, 228 
1,972, 497 
107, 132 


————M— PP A RT 


J 32,006, 253 | f 73, 384, 200 


6, 256, 885 


9, 362, 686 


e Includes Alabama, Arizona, Connecticut, Missouri, 
and Montana. 
f Includes blast-furnace flux. 
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The following table is given to show the total values of the stone 
used for various purposes in 1902 and 1903. Only those values are 
given which are for uses common to two or more varieties of stone. 


Value of granite, sandstone, limestone, and marble used for various purposes in 1902 and 


1908. 
1902. 
Building | Monumental 
Kind. (rough and | (rough and | Flagstone. | Curbstone. | Paving. oes 
dressed). dressed). ° 
Granite .......... $7, 034, 832 $3, 998, 911 $52, 880 $823, 846 $1, 523, 776 $3, 211, 780 
Sandstone ....... 6,007,484 |.............. 1,142, 699 672, 654 527,617 1, 116, 449 
Limestone ....... 5,563,084 /|.............. 241, 688 331,968 |............-. 7,152, 730 
Marble........... 2,184,941 AAA Sth Na OR C OL ROO D OR REESE Whee eae 
Total......... 20,790, 341 5, 941, 585 1, 437, 267 1, 828, 468 2, 051, 393 | 11, 480, 959 
AE A E A EE EE RE 
1903. 
Granite .......... $6, 192, 145 $3, 808, 417 $91, 142 $701, 018 81, 954, 266 $3, 780, 487 
Sandstone ....... 6,403,969 |... .......... 1,164, 156 1, 003, 528 696, 053 827,585 
Limestone ....... 4, 981, 241 |.............. 166, 961 355, 167 515, 760 8, 580, 866 
Marble........... 2, 218, 136 1:908. AA | oov y naa O eames De Fee 
Total... | 19, 795, 491 5, 767, 360 1, 422, 259 2,059, 713 3,166, 079 18, 188, 938 


As will be seen from this table the value of stone used for building 
decreased—from $20,790,341 in 1902 to $19,795,491 in 1903—a loss of 
$994,850. In 1902 the increase in value over 1901 was $3,953,960, 
which was more than the decrease for. 1903, and in 1901 the increase 
over 1900 was $4,440,002. 

There was also a decrease to $5,767,360 in the value of the monu- 
mental stone quarried in 1903, from $5,941,585 in 1902, a loss of 
$174,225. In 1902 the increase of this product over 1901 was 
$1,206,886. | 

These decreases in the building and monumental stone industries 
were almost entirely due to labor troubles, builders’ strikes, and the 
consequent small demand and low price for cut stone as compared 
with cost of production, which prevented large producers from taking 
contracts calling for cut stone. 

The value of the flagstone output remained practically the same as 
in 1902, there being a slight decrease, from $1,437,267 in 1909 to 
$1,422,959 in 1903. 

The value of the curbstone reported increased from $1,828,468 in 
1902 to $2,059,713 in 1903, a gain of $231,945. 

Stone for paving increased from $2,051,893 in 1902 to $3,166,079 in 
1908, a gain of $1,114,686. 
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Crushed stone increased from $11,480,959 in 1902 to $13,188,938 in 


1903, an increase of $1,707,979. 


The following tables show the value of crushed stone in 1902 and 
1903 according to the variety of stone, and according, also, to the pur- 


pose for which this stone was used: 


Value of crushed stone in the United States in 1902 and 1908. 


1902. 
Railroad 
Kind. ballast. 

Limestone serca $2, 661, 081 
Sandstone we codecs eee e oa 347, 869 
GQTANIUG soc sca she etna a 574, 780 
A oust esiesein epar AE EE ME 3, 583, 730 

1903. 
Limestone ui A E. $3, 105, 602 
Sandstone savia 287, 988 
Granite A ee etic E UETEE RS 750, 142 
di) c 4,143, 732 


Road 
making. 


$2, 890, 985 
442, 113 
1, 902, 439 


5, 235, 537 


$2,997, 547 
289, 325 
1,896, 191 


5, 183, 063 


Concrete. 


$1,600, 664 
826, 467 
734, 561 


2, 661, 692 


$2, 477,717 
250,272 
1,194, 154 


3, 862, 143 


Total 
value. 


$7, 152, 730 
1, 116, 449 
3, 211, 780 


11, 480, 959 


$8, 580, 866 
827, 585 
3, 780, 487 


13, 188, 938 


As will be seen from these tables, the value of stone used for con- 
crete increased more than that of stone used for either ballast or road 
making in 1903 as compared with 1902, the value of stone used for 


road making decreasing slightly. 


——— == — m 
— — 


STONE. 


761 


In the following tables is shown the total value of the crushed stone 
produced in the United States in 1902 and 1903, by States: 


Value of crushed stone produced in the United States in 1902 and 1908, by States. 


Kentucky 


Missouri 


Montana 
Nebraska 
New Hampshire 
New Jersey 
New York 


Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 


Vermont 


Virginia 


Washington 
West Virginia 
Wisconsin 
Wyoming 


1902. 


Granite. 


e*c.. oo. n..e. ne... e... e..npo. coo. no rmñxÓó. nn nn. e... ene n. [o no.n.n..no.o..n..n..n..R..L.. 


6er... nrnarcarano. once ncannasracaa [oc oooencrsco nen. 


Indian Territory 
A ire Dix ee vee es eee eee 


+“o...o.n...... e... £.%x(wuwx.%..0.0 00.0. .-.o.oe..e. ocn. .e.nnene ne e[jos "29-99 


MaüiDe:d oic v pe Ee 
Maryland 
Massachusetts 
Michigan 
Minnesota 


«e. o... enn on. e... .e. o... D005600.06000.. e. .o [orcos nens. 


cono an cooeonrocnnacrnnnrccrnasonanoco. ss. enoonnnarnanol| o o.o nro. .oe. e...» 


+6... .e.no. ... nen... .n. e. ..e.ce.ee.coeonn.e.bocrasnona|r o. eoeonsosn ena 


———— 15,410 


*""202060é€009*5229a2a35í6«e0252250609í622|l*909«*99242«59*90090092^ 


eo. con. e. nc. one. n.oeoe.nn.o. eno... econc econo. [o 5 **"92ete 


LO... nn... ec e.n...no.oe..n.ne ne... nen... rn. neo [onerosa 


.“e.n.. ocn. coneo. porno ne... .nn on. ne. Reoonaca [oc onononcacranaojocranaso cnn. 


..eo.oo.cannooen. 


Sandstone. 


coco n.enncnsoo] rn... e. coo cono 


30, 930 


228 


.S..o.ce.nn co nnconso jones. nens. 


cn ..n.n. ne. .o. eo .n.no nn 


.. eo. ...oe..o.o 


neo... «605004: 00 


cn o.no. noe... rc.o.e ns [ooconnnn.corn.sso 


34, 162 


1, 116, 449 


Total value. 


6, 688 


275, 491 


257, 692 


146, 501 


784, 515 


1, 462, 149 


88, 259 
960, 055 
9, 800 
14,378 


1, 715, 434 


15, 410 
60, 583 
9, 768 
70,713 
61, 200 
400 
7,760 
97, 730 
22, 974 
182, 392 
373, 026 
34, 162 


11,480, 959 
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Value of crushed stone produced in the United States in 1902 and 1908, by States—Cont'd. 


1903. 
| | 

State. | Granite. | Limestone. | Sandstone. ' Total value. 

AliDballi. sce eS s ERERESMEMERUP CR ens cV eot Eua E ex iK | $460 |.............. $160 
Arizonu....... URN am ER DIENEN $13, 125 13,125 
ATKANSAS 1ULLr cc di Ee VPE DURUM ES $44,136 | 5, 513 13,076 ' 63, 025 
COMIDA da ies 387, 228 | 92, 245 80, 920 560, 398 
Yolorado 2.0... eee eee ee Bid usta MI LL dE 600. AA ute. 31,035 | 38, 735 
COHBUCOUCULo: cata ias 201. AAA reo ra pA EGER eae ee 207, 007 
Delaware ut a A tease Boe: A aun [ates we cre A | 83, 21 
Plobidü e de A E M T DE. | 3 990 hcc otro n. 3,56 
OLUE) nA T> td ios 59, 762 7,600 A 67, 362 
E A A A PAM wie um E 
IHinois. ..... sess E de tds ^ 1838,83 |... 1, 382, 823 
EET T PAE E E AE ETT ' 332, 644 5, 000 337, 644 
Indian Tetritory A cckees siase homes ceca | OO E 650 
IY pP" A 177, 484 382 177, M6 
A eec ues wiesen d e pates 256, 228 31, 550 288, 075 
So ATH S P RES | 450, 320 1,100 451, 420 
MINE | VD O18 A lesan ERROR € 11,678 
NETS AN owe cds 220, 555 48, 464 1,375 270,394 
Massachusetts .............. lesse reel | 447,674 50 204, 719 652, 443 
MUDADO eve dens da sadi du uide | 145, 186 5, 500 150, 656 
MEA sa | 22,140 ` 109, 040 20, 721 151, 901 
Mis 42, 827 1, O41, 656 24 1, 084, 507 
MONDIAL di aaa pouce TE 16^ 165 
NubRISER QS coces uus a propr 74, 452 30 74,482 
New Hampshire 1... cars | A hose ae ROS RR i 16,407 
NOW JCIROY ia 811,671 , 2, 408 1,950 $16, 029 
NOW MEXICO RC EMT e n a eae a A A 23) 250 
Nuw A A A uev 404,694 |.— 1,234,214 29, 394 1, 668, 302 
North Carolina us ocecsoskiecs Eee veda eR b ee 100-499 A A A | 100, 432 
OO o Naa Es di 1,075, S66 38, 28S | 1,111,154 
OR TONE ¿ts oa 30, 000 |. 600 30, 600 
A A A E E 9; | 16,597 
Pennsylvánii oe a a see eink owed nates 478, 200 1, 413, 770 224,813 ' 2, 116, 753 
Rhode Island .........oooooooconoooonconmoo... 20, 628 | DUNE ais ate ae Alt 20, 923 
South Carol Ma 57,577 a Ta EEE gates wie aS, 127 
South Dakota ..................uu.. OECD EE 19,026 6, 000 > 25,026 
du T. METTE DEM: 108, 768 93 108, 861 
ITE | 61, 750 55,621 | 22, 300 145, 6&1 
wo: a UTA E PEE PS iS SP UTERE ae te aaa 
VOEmIDII LG E Cus Ua ee ees este 9, 541 VET sated thule 12.386 
N POV iL oa a VERE IN 110,005 25,743 803 136, 551 
ACASO S: eo ceca niei a bar RENS ON FER EE | 13, 239 I; 99 E roue rie 15, 189 
West Ss pM — o PME 148, 446 15,202 | 168, O48 
WiISCOIISIN cu ecu eee echandersclus pec ed Ree 149, 415 329, 178 | 1,530 | 480, 143 
WO Sedes tue eodd cud Eod acad nc i Be ree APA: | 70, 623 | 70, 622 
Tol canus ru oe AE dE RATER EA ENUR 3, 780, 487 | S, 5S0, S66 | 827, 085 13, 155, 4:38 
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GRANITE. 


The stone classed as granite in this report includes gneiss, mica- 
schist, lava, andesite, syenite quartz porphyry, trap rock, basalt, and 
allied igneous rocks. Too small quantities of these allied stones are 
quarried to make it practicable to tabulate them separately. Trap 
rock, however, as quarried in California, Connecticut, New York, New 
Jersey, and Pennsylvania represents a sufficient industry by itself to 
make it advisable to show the value of this stone separately from the 
granite. The California trap rock includes considerable basalt, quar- 
ried and manufactured mostly into paving blocks. 

In 1903 the value of the granite produced in the United States was 
$18,436,087; in 1902 it was practically the same, $18,257,944, the 
increase for 1903 being only $178,143. In 1902 the increase in value over 
1901 was $2,280,983; in 1901 the increase over 1900 was $3,301,344, 
and in 1900 the increase over 1899 was $1,057,278. The falling off 
in 1903 was principally in the Eastern States—Massachusetts, New 
Hampshire, Maine, and Rhode Island being most noticeably affected. 
These States find a market for their stone chiefly in the large cities, 
and the labor troubles, builders’ strikes, increased price of materials, 
and the generally unsettled condition of the trade in 1903 had their 
effect upon the quarry industry. Vermont and Connecticut, however, 
showed a decided increase in value of production. 

Massachusetts still holds first place in value of production, being 
closely followed by Muine, then by Vermont, California, Connecticut, 
and New Hampshire. 

The decrease in value of the stone used for building purposes was 
from $7,034,832 in 1902 to $6,192,145 in 1903, or $842,637. In 1902 
the increase over 1901 was $1,374,703. Rough building stone decreased 
in value from $2,175,082 in 1902 to $1,671,929 in 1903, a loss of 
$503,153. The stone quarried and dressed by the producer for build- 
ing purposes decreased from $4,859,750 in 1902 to $4,520,216 in 1903, 
a loss of $339,534. 

The stone sold for monumental work in 1908, including the rough 
stock sold by the quarrymen for this purpose, and the stone quarried 
and dressed for this purpose by the quarrymen, was worth $3,808,417; 
in 1902 this value was $2,998,911, a loss of $190,494 in 1903. The 
rough monumental stock was valued at $1,692,880 in 1903, and at 
$1,714,156 in 1902, a loss for 1903 of $21,276. The dressed stone was 
valued at $2,115,537 in 1903, and at $2,284,755 in 1902, a decrease for 
1903 of $169,218. 

The value of the paving blocks increased from $1,523,776 in 1902 
to $1,954,266 in 1908, an increase of $430,490. 

The crushed stone increased in value from $3,211,780 in 1902 to 
$3,780,487 in 1903, an increase of $568, 707. 
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The following table shows the production of granite in the United 
States in 1902 and 1903, by States and uses: 


Value of granite produced in the United States in 1902 and 1903, by States and uses. 


1902. 
Sold in the rough. Dressed | Made 
State. lame | Monu- Hor. for mon; [into pav-| Corbin. | Flag- 
Building. | mentaj. | Other. building. "Work | blocks. gng. 

Arkansas .......... $50 $215 |: ees A AA 8:51... 
ATIZODEB- 2.2 eoal ce A de lees ede col OT $3,000 AA en RESI pha ead 
California ......... 230, 988 34, 992 $8, 455 | 133,574 43,855 | $144, 160 28, 205 $4195 
Colorado .......... 47,752 8,7170 locos 1,800 , LOIS 1:232 PA eiie 
Connecticut ....... 117, 802 28, 862 3,929 | 200, 262 , 66,899 34, 579 23, 080 311 
Delaware.......... 20,640 |.......... 4, 593 2,407 | PAN 9,675 4,301 AA 
Georgia............ 30,159 | 45,814 | 12,330] 99,213 | 18,565 | 151,779 | 317,164 | 12,533 
inno esas QUE | $40. |. nete A 7,00 — 1.800 |.......... 850 | ......... 
Indian Territory... 

Maine ............. 485,217 52, 836 12,720 |1,435,803 | 155,305 | 354,530 | 112,290 10. 238 
Maryland.......... 139, 856 15, 825 4,150 | 323,289 17, 500 30, 521 35, 955 7,301 
Massachusetts ..... 400,842 | 412,172 | 123,399 | 965,342 | 381,872 | 358,398 | 111,184 15,614 
Minnesota......... 17,154 80, 656 2,700 | 181,089 | 154,825 3, 280 15, 340 450 
Missouri........... 8, 000 27,051 1.:..2242-2z 29, 283 2, 185 42, 359 6,900 | ......... 
Montana .......... 16, 600 VOO: AAA 16, 000 290. [5 sd xm 300 A 
Nevada isses A E E TTT 150 1,800 |.......... 140 | ........ z 
New Hampshire...| 148,579 | 57,835 8,564 | 471,337 | 289,400 | 101,548 | 22,328 340 
New Jersey ........ 70, 884 2, 940 450 43,761 ilis wens 12,401 A A 
New York. ......... 131, 549 1, 500 975 | 175,904 7,180 6, 562 827 610 
North Carolina .... 26, 490 820 1,250 | 131,525 8, 804 6, 986 79, 332 3, 283 
Oregon ............ 3, 931 2,750 1, 000 5, 460 2, 000 6, 400 |...... st 37. 
Pennsylvania ..... 121,198 1, 650 525 78,678 450 44, 411 6,799 1 ......... 
Rhode Island...... 18,798 | 111,752 750 | 120,767 | 438,967 14, 657 5, 478 160 
South Carolina .... 70,580 | 20,986 | 333,728 | 71,000 | 24,290 4, 547 7,059 500 
Texas aca 10, 346 17,135 PA 3, 439 29.094 J AA A AA 
Utah AE 495 DO REEE PEE 450 AAA AAN E 
Vermont .......... 28,845 | 756,007 23,896 | 289,567 | 453,187 2, 855 DTTO ios 
Virginia ........... 21, 158 12,500 1... ee 28, 840 51, 612 14, 845 29, 796 550 
Washington ....... 9,870 4,304 |.......... 12,057 11, 953 5, 000 10,273 | 0...0... 
Wisconsin ......... 1,460 16, 650 500 30,953 ¡ 118,009 | 114,280 |..........| ......... 


Total ........ 2,175,082 |1, 714,156 | 543,914 |4, 859, 750 


2, 284, 755 [1,523,776 


| 
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Value of granite produced in the United States in 1902 and 1903, by States and 
uses—Continued. 


1902. 


Crushed stone. 


Concrete. 


Rubble. 


Riprap. 


Other. 


————— ——— | ——————————— | ———— | ———————— | —— ——— | ee. | M —Ó— —— 


FIM Road mak-| Railroad 
ing. ballast. 

Arkansas.......... $9, 000 $2, 000 
Arizona 
California ......... 135, 842 13, 861 
Colorado .......... 3,750 
Connecticut ....... 238, 261 2, 250 
Delaware.......... 41,237 57,291 
Georgian............ 26, 741 10, 122 
Idaho.............. 
Indian Territory... | ILU C a: 
Maine ............. 8,070 90 
Maryland.......... 74, 522 26,535 
Massachusetts ..... 278, 656 50, 795 
Minnesota ......... 12, 635 1,525 
Missouri ........... 18,803 |..........-- 
Montana 
New Hampshire... 16, 788 1, 750 
New Jersey ........ 578, 424 59, 546 
New York ......... 193, 435 30, 126 
North Carolina .... 4,910 54, 080 
Oregon ....... A 11,500 1,550 
Pennsylvania ..... 140, 166 188, 129 
Rhode Island...... 12, 808 42 
South Carolina .... 650 23,510 
Vermont .......... 3, 348 3, 025 
Virginia ........... 6,133 25,554 
Washington .......)............ 22, 974 
Wisconsin .........: 86, 760 25 

Total ........ 1, 902, 139 574,780 


e... o... ^ 


cosoenornonon[e. "ee 


8, 012 
115, 035 
94, 442 
8, 206 
1, 100 
58, 479 
2, 560 


e. e...e.o.e.nc.n.oo 


.e.o...o..o.o..cn.. a 


6, 318 
9, 055 


6, 605 


coo. .n.ne.cn.er inacanonocnaaa [no 2-922] 2-9-722-2*o-»|»^*»22222* 


500, 176 


con... cocujennn en... nos 


...n..o..n.nono.o.sa 


"22a 


————— e 


319, 158 


"nec, 2525»^a0p-c22222| 9 ecco 22e6ececn2cclo5*-n2s525nt6ececi*""scasecsctciec:'c2tci(te(mtco 


"""""".cccecs-eo 


......k ... eo 


c" 


1, 000 


248,671 


3, 000 
1,137,679 
66, 023 
812, 141 
276, 793 
803, 778 


12, 910 


2, 659, 450 
758, 20: 
3, 451, 397 
478, 989 
157, 708 
77, 050 
2, 090 
1, 147, 097 
948, 474 
651,014 
338, 750 


1,479 
1,570, 423 
282, 046 
147, 273 
369, 137 


18, 257,944 
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Value of granite vroduced in the United States in 1902 and 1903, by States and 
uses—Continued. 
1903. 


Sold in the rough. Dressed Made 


1 
__i Dressed 


=o e PET ur ica for mon- |into pav- : Flag- 

SS Building. dur | Other. building. EU EE. TROIS ging. 
OEE orales AAA been A $3.000 A PO A 
California ......... $31,064 | 45,351 $284,509 | $479,979 | 81,869 | $92,082 | $46,290 $470 
Colorado .......... 12, 855 B122 Lo cases 77,188 B26 aes 1,500 |......... 
Conneetieut ....... 11,041 26, 164 93. 699 : 408, 875 58,811 85, 686 | 24, 398 S 
Delawnre.......... 63,462 |.......... 185,680 | — 8,04 214 | 11,812 | 4,651 89 
Georgia. ..... lusus. 39,585 | 34,374 1,000: 29,421 | 18,345 | 189,571 249,948 7,585 
Idaho. ooo O ao seas ada d A ire One pue a PP 
Indian Territory... #410 UÜ is | 2,350 BOO oui eec de mr ders i duas duck 
Maine ............. | 267,778 | 43,961 | 10,016 1,300, 0* | 159,478 | 639,607: 96,367 12.47 
Maryland ......... 228, N96 | 29, 906 1,400 271,979 | 10,634! 38,104 21174 3,9 
Massachusetts ..... 394,683 1 374.544 | 44,875 648,471 | 211,175 | 349,066 65,148 18, 049 
Minnesota ......... 21,992 | 14,161 | 682 53,474 | 172,927 | 73,950: 34,351 | 2,678 
Missouri ........... | 2,680 | 28,593 | 413 11,732 100 | 20,178 11,125 | 31,159 
Montana .......... | 3, 430 2,0001. deeds 11, 863 2,100 |.......... EDO 
Nevada. ............ ' 950 2, 500 | O A ENT E 4,000 !......... 
New Hampshire...| — 115,524 | 57,774 6,964 | 282,014 | 252,044 | 55,708 | 85,603 1, 040 
New Jersey ........ | 50,824 | 6,800. 360 | 20,672 12) 41,60 |.......... leerte dos 
New York ......... 86,406 looooocco.. 42 | 51,172 2, 400 3, 500 801 AA 
North Carolina .... 8, 259 510!  3,RN8 | 44,628 6,760 7,215 | 36,915 1.375 
Oklahoma ........- | cesses 1.000 o... rio A crates MR 
OrbepOnlieleesesses 1,533 2,325 | 230 1,691 16, 390 80 . 200 150 
Pennsylvania ..... 167,412 AA | 426 91,594 1, 300 2A, 706 10, 220 , 343 
Rhode Island. ..... 9,590 | 111.458 ' 2,040 | 149,114 | 360,043 | 37,984 | 11,570 ^» 
South Carolina .... 13,300 | 29,000 | 192,500 | 157,100 1, 900 5, 600 4, 150 196 
o cle ce 3,839 | 19,475; 22,611] 2,600 | 5,075 .......... 1078: IA 
Ir NNMERO 661 2,490 A anc croce A A CU dn 
Vermont .......... 103.353 | 828,508 un 346,293 | 481,346 | 28,839 | 10,647 |... 
Virginia ........... 26,345 | 18,440 .......... 14,740 | 43,845 | 2k, O34 4, 582 5, 485 
Washington ....... 6,612 2,715 anise 50,792 ' 17,604 | 12,000) 23,381 |......... 
Wisconsin ......... | 4,185 | 4,468 , 750) 3,882 | 202,639 | 201,939 869 4,546 

Total ........ ! 1,671,929 [1, 692, 880 | 853, 224 4,520,216 211, 537 11, 954, 266 | 701,018 | 91,142 


——————— ———————— MM——————— — 
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Value of granite produced in the United States in 1902 and 1908, by States and 
uses—Continued. 


1903. 


Crushed stone. i 


State. Road | Railroad | Concrete. Rubble. ' Riprap. | Other. Total. 
making. ballast. 

ATIZUDBR AA AA O A See ee A tela LG $3, 000 
Arkansas .......... $1, 513 223, 500 $15, 823 $3. 000 EIE m 47, 136 
California ......... 112, 298 74,039 200, 891 162, 089 $9, 161 $1, 500 1, 627, 592 
Colorado .......... | 150. EAE 450 lesa | Muda uo DLE 100, 791 
Connecticut ....... | 116. 236 34, 164 57, 207 32, 192 | 91,587 ra 1, 101, 425 
Delaware.......... 14,245 47,976 21,000 6, 000 6,000 ¡.........-. 369, 166 
Georgia............ 1,500 30, 350 27,612 26, 792 5, 770 10, 794 672, 947 
Idaho 2: CD FIC Ec, MEER 2,750 
Indian Territory La lo canes SX A A 4, 030 
Maine ............. 5,254 3,318 3,106 6, 920 15, 920 21, 957 2,586, 765 
Maryland ......... 60, GOA 37, 771 122, 120 8, 278 : 1, 029 1, 500 837, 787 
Massachusetts ..... 288, 685 36, 868 122, 121 191. 212 40, 895 4,274 2.720, 066 
Minnesota......... 20, 706 734 700 7,069 357 2 403, 906 
Missouri ........... OS, UN. (awe aed ecu ex 4,113 oomen. 1,252 350 150, 409 
Montana .......... osse sena o O cavemen nese: 9, 000 1,000 |... ceres 25, 993 
Nevada............ DERE cce E | RENS A IA 7, 450 
New Hampshire... 7,850 2,470 6,087 : 9,:275 18, 684 475 |. 854,513 
New Jersey ........ 575, 338 86, 109 150/224 Lio sisc eus 5,733 3,390 943, 171 
New York......... 283, 480 40, 000 SLOPE AA A AA 519, 015 
North Carolina .... 3, 447 91,001 5, 984 630 3,255 5, 080 218, 947 
A AAN A A A A IA docui nes 5, 000 
Oregon ............ 12,000 | 1,500 3, 000 73, 587 pU: 3 SUR EN 118, 411 
Pennsylvania ..... 145, 923 182, 425 149, 852 | 12, 893 34, 331 4, 080 829, 535 
Rhode Island...... 18,03] [22 Les 2,597 | 3,650 619 2,590 710, 291 
South Carolina .... 13, 000 36, 797 7,780 15, 450 A 476, 863 
TEXAS Marta p TD 61,120... dis 03,100 |.......... 173, 325 
Uta ciudades ket ccena eds tees vocat cud uid Nc EN M2 d cocvisecs 3, N03 
Vermont .......... 3, 321 3, 720 2,900 aoc ees ces e | 356 | 717 1,810, 178 
Virginia. .......... 31,785 17, 400 60, 820 - 28, 419 | 22, 410 | 2, 000 299, SBE 
Washington ....... "E CL. RES 9, 631 9, 048 139,644 |.......... 209, 095 
Wisconsin ......... 135, 48 sci sues 14,267 | RR | 107 573, 391 

Total s. 1, 896, 191 | 750, 142 | 1,134, 154 | 605, 139 391, 110 | 59, 139 18, 436, 08% 
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The following table shows the value of the production of granite in 


the United States from 1899 to 1903, inclusive: 


Value of granite produced in the United States, 1899-1903. 


! 


1902. 


1,137,679 


66,023 | 
812, 141 | 
276, 753 | 
803, 778 | 
12, 910 | 


PR. a roo 


2, 090 


1,147, 097 | 


948, 474 
651, 014 
338, 750 


1,479 


282, 046 


State. 1899. 1900. 1901. 

ATIZOHB 225r er as es one T x [Sata dues emnes sopita mauus 
ATKATISRR DAA $39, 470 $62, 500 $23, 554 
Californ in 2:5 vas ev.RET EF RE ben E. EEVEE 471,665 738,993 | 1,134,675 
COlOPFIBIO: sssr ehosx EA RE RR la 78, 261 143, 054 138, 996 
CONDON Es ORERS VA CEN EORR ES 516, 886 507,754 616, 654 
DCN WRG ad 1, 039, 349 608, 028 671, 204 
E A XVOR EA RET XN EE DERE E 411, 344 380, 434 761, 646 
Inl aS eise yk rer RE E EM UU EIAS E n IE RS au RE 2, 450 5, 100 
Indian Tern Ory ccc ccc asaue ed vagos ae A must epus rimus quas vd da 
KANAS ds 30, 000 48, 530 | 
MRITIO oss ces ore A E diae Tr 1,321,082 | 1,568,573 | 2,703,116 
MatyvlBHd.. uoc vs EE enne RE RR RR Veg 423, 823 486, 822 613, 356 
Massachusetts ............... TE TENE 1,798,294 1,698,605 | 2,216,258 
APICHIEHI essen s pue A AA 8,957 2, 706 
A AAA ve Ee uA PEU 159, 459 221, 684 260, 105 
Missouri daa beats x C RS ERR R M EARRR RESRIS 151, 688 139, 103 95, 806 
MONADA aii er E eT 
IWOVAC Assenaren maen tl edv S Sep d dac P 9, 950 9, 091 19, 300 
New Hampshire..................... EARS 802, 636 870, 646 935, 494 
NeW IO. a 779,822 | 1,170,555 894, 167 
NeW YORK in d XbRN ES 306, 711 446,171 489, 828 
North Carolina cuco 225, 544 257,962 261, 288 
ORIO cl ea tels een wen eee ee eee 
A es od oda iw bake bare wa Bedale see ERR AE 3,012 6, 313 10, 754 
PétünsyIVADIB to 385, 101 396, 271 486, 008 
Rhode Island 2000s aaa 400, 128 444, 316 601, 698 
South Carolina .................. ee eee eee 361, 034 500, 802 996, 084 
South Dakotas... ccc oor coc rre 91, 019 114, 115 99, 941 
TEXAS Lee ES Sa cene x ncs Pts iio dz eum 84,945 76, 069 27, 005 
DU DIE Ss dues A ees canes 4,735 2,170 5, 588 
Vermont eS vaa sisieiatbr esae ker Tora 1,212,967 | 1,113, 788 | 1,245,828 
VIT Ar 223, 380 211, 080 275,701 
Washington sr sl ER aa cns 42, 766 48, 900 43, 808 
WISCONSIN ¿ia x eos Eo ics 270, 538 407, 711 389, 953 
Wyoming oi ca ee etme REIP ESPERE E. 2, 700 8, 700 2, 810 

Total cere qu Eh ER iE RIMIS 11,618, 339 | 12,675,617 | 15,976,961 


a Value of quartzite included in sandstone. 


1903. 


$3, 000 
47,136 

1, 627,592 
100, 791 
1,101,425 
369, 166 
672, 947 
2,70 


ee ee oe 


Ceeetonwnene es Been cone... 


854, 513 
943,171 
549. 015 


710, 291 

476, 863 
(a) 

173, 325 

3, 803 

1, 810, 179 

299, 335 


r.n..o.o.o ".cc9|[» nn... 


18, 257, 944 | 18, 436, 087 
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The following tables show the value of the trap rock produced in 


the United States in 1902 and 1903, by States and uses: 


Value of trap rock produced in the United States in 1902 and 1903, by States «nd uses. 


1902. 
Crushed stone. 
State Build- | paving. na — | gonaun Other. | Total 
: ing. E- [Road mak-| Railroad Concrete i 
ing. . ballast. ° 
o A A eretia £95, 409 $1, 065 $115, 000 $316 $211, 790 
Connecticut ........... $1, 057 $274 235, 743 2, 250 48,188 |.......... 287, 512 
Massachusetts ......... 18,675 |.......... 239, 552 47,131 70,182 AG ose ead 370, 540 
New Jersey ............ 84, 640 66, 727 532, 128 59, 546 80, 835 8, 496 777, 372 
New YORK u sce A inesse 164, 723 26, 126 19,151 |.......... 210, 000 
Pennsylvania ......... 4, 080 13, 244 121, 194 152,649 | ° 32,456 320 323, 943 
Total AA 53, 452 80,245 | 1,388, 749 288, 767 365, 812 4, 132 2, 181, 157 
1903. 
California ............. $152,383 | $25, 120 $71, 538 $22, 977 $193, 731 $577 $466, 326 
Connecticut ........... 11,620 22, 426 114, 986 84, 164 46,288 |.......... 229, 494 
Massachusetts ......... 51,392. |... es 212, 127 23, 322 82, 168 30 369, 039 
New Jersey............ 14,611 89, 704 575, 838 86, 109 100, 224 8, 050 819, 036 
NOW YOIE AA uu CER 283, 480 40, 000 65,945 |.......... 889, 425 
Pennsylvania ......... 9, 336 5, 476 129, 324 180, 225 129, 991 4,632 458, 984 
Total isse ees 239, 342 92,726 | 1,386, 793 386, 797 618,347 8, 289 2, 732, 294 
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SANDSTONE. 


The value of the sandstone, including the bluestone from New 
York and Pennsylvania, quarried in the United States in 1903, was 
$11,262,259. This is an increase of $661,088 over the value for 1902, 
which was $10,601,171. The increase in value in 1902 over 1901 was 
$2.462,491—from $8,138,680 in 1901 to $10,601,171 in 1902. The 
increase in the sandstone production, not including bluestone, was 
comparatively small, being $45,156—from $9,437,646 in 1902 to 
$9,482,802 in 1903. The bluestone output increased in value $615,932, 
from $1,163,525 in 1902 to $1,779,457 in 1903. 

No sandstone used for the manufacture of grindstones, whetstones, 
etc., or for grinding iñto sand, is included in these figures. 

Most of the States showed a decreased production. Alabama, 
- Arizona, California, Colorado, Iowa, Minnesota, Nebraska, New York, 
Pennsylvania, South Dakota, Tennessee, Virginia, Washington, and 
Wyoming were the only States showing an increase, and of these 
Arizona, California, New York, and Pennsylvania were the only ones 
at all remarkable. 

Pennsylvania, Ohio, and New York were the largest producers, 
and in 1903 their production was valued, respectively, at $3,255,073, 
$1,793,379, and $1,756,501. The next State approaching these States 
in production was California, with a value of $762,327. The produc- 
tion of the three principal States in 1902 was: Pennsylvania, $2,800,108; 
Ohio, $2,078,754; and New York, $1,408,699. 

In 1901 the total value of the sandstone sold by the quarrymen for 
building purposes was $4,875,973; in 1902 it was $6,007,484, an increase 
of $1,131,511 over 1901; in 1903 it was $6,403,969, an increase of 
only $396,485 over 1902. The value of the crushed stone decreased 
from $1,116,449 in 1902 to $827,585 in 1903, or $283,864; ganister 
increased from $112,600 to $187,689, or $75,089; riprap decreased 
from $269,269 to $260,147, or $9,122; rubble increased from $645,619 
to $656,933, or $11,314; paving increased from $527,617 to $696,053, 
or $168,436; flagstones increased from $1,142,699 to $1,164,156, or 
$21,457; and curbstones increased from $672,654 to $1,003,528, or 
$330,874. l 

From these figures it will be seen that the building stone output 
varied more than any other product, which is accounted for by the 
general depression in the building market due to labor troubles. 
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The following tables show the values of the sandstone production 
of the United States in 1902 and 1903, by States and uses: 


Value of sandstone produced in the United States in 1902 and 1908, by States and uses. 


f 


1902. 
Crushed stone. 
plate: building. | building. | Road. | Railroad GRDIMETE- [«APraD: 
making. ballast. Concrete 

Alabama ..........]............ $11:252-| rs ee secuit xen oak $200 |............ $8,727 
Arizona ........... $9, 570 25.000 occae II fatus sem Rd vt et Eo 4, 800 
Arkansas.......... 8,374 1:490 1 iens ees $38, 475 6,27] eer y vus 415 
California ......... 80, 038 123, 240 $37, 750 4,000 146, 000 !............ 71,090 
Colorado .......... 98, 116 15,267 less 65, 000 6,008 cocos vaa oe 2, 947 
Connecticut ....... 123, 634 4, 945 A O A E 
Georgia............ 1; 2D0 |. desse A O A sese A 
TAWA A ec Enix ele ame Ss O AAA A A ek x bas e 
Idaho ............. 7,823 A94 coetus dos eive s A A RORIS RE CE 
Illinois ............ 21,185 4, 100 Oy ieee sec A anes ana e sens 1, 000 
Indiana ........... 24,565 5,564 1:000 1:2 xax AA oiam cis 450 
Iowa .............. 9, 044 715 100 | arias 9D O lectin os sees 
Kansas ............ 10, 157 2,080 |............ AA A AA 
Kentucky ......... 47,775 5, 600 5, 000 A O uses ire 
Maryland ......... rea A 10 : 4, 500 A 545 
Mnassachusetts..... 93, 197 96, 595 256,273 asd i dde 40,256 [. ees x ve Rer sence esetne 
Michigan.......... 136, 280 AA A PA Sees 800 
Minnesota ......... 30, 796 70, 935 5,400: 1. 2o eremo 15,699 |... Lec see 4, 061 
Missouri........... 32, 880 15,323 ossis ac ie 900 450 1. aseo des 345 
Montana .......... 4, 822 61,158 A looters ceeds (AAA 3, 795 
Nebraska .......... 96 24 IB: ias 20 O PR 
Nevada............ 2390» uetus aves pate porem O sweets 2 A ea ceeds 
New Jersey ........ 232, 051 81,145 la E IA A 
New Mexico....... 6, 800 A A A O IO A 
New York ......... 279, 009 271, 430 50, 447 3,795 5310 as 5, 452 
North Carolina... 750 A OOO! AAA A A A aw emu cee on 
CiU. sex wets 1, 067, 938 211, 972 1,554 75 6,675 $1, 595 21,853 
DEMONS có | 24,981 |...........- A cess A eei Sets seus 
Oregon ............ 
Pennsylvania ..... 491,235 | 1,425,724 30, 742 129, 591 18,972 92, 471 62,927 
South Dakota...... 19, 970 22,192 iii 168 | sss eR AO 3, 652 
Tennessee ......... 6, 950 DÜU Loin euet at A AAA A vos occas 
TEXAS s ueri RV bras 4, 832 28, 000 16,300 |............ 25,907 |.........- 59, 919 
Utah eie hi 63, 529 2b AA esset epu tud | A d idis aeu 
Virginia........... 2, 200 300 lise ecb caina ERES O equus d hee ereibiua ne 
Washington ....... 2, 500 15-225 AAA efron valde viet eR ERI bee uS Ded aei 8, 000 
West Virginia ..... 104, 601 193, 157 3, 995 8, 685 12,361 lic 3,323 
Wisconsin ......... 54,392 85,353 83 630 51 18, 534 5, 436 
Wyoming.......... 14, 003 26, 448 25,000 |............ 9,162 A 332 

Total ........ 3,119,236 2,888,248 442,113 347, 869 326, 467 112, 600 269, 269 
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Value of sandsvone produced in the United States in 1902 and 1908, by States and. 


uses—Continued. 
1902. 
i \ | l 
State. Rubble. ; Paving. . Flagstone. Curbing. Other. Total value. 
t 

Alabama .......... $16,675 |.............. | PNE ER ER $2, 852 $42, 706 
Arizona ........... I8; 300" | roues e REDRE ces CE De duda vans edes 240 107,910 
Arkansas .......... 3,115 $9, 810 | $2,979 $14,878 180 85,917 
California ......... VAL E RECESSU PURPOSES: eee ena: 462, 328 
Colorado .......... 87, 998 718 | 101, 486 42, 607 1,614 366, 161 
Connecticut ....... A IRR PR, cap EM nto eats mates 128,579 
GOOIRÍB AAA A A A E see 1,250 
EA A A | ouest seriei ub M eec 6 cocer Es pi puDuS 6, 688 
Idaho ............. A Ner P T 13,777 
Illinois ............ 2, 925 2,400 160 |: ss 405 82, 200 
Indiana ........... 1, 069 240 | 120 4,585 |o cesses 87,593 
IOWA 2:222 eres A ri: A aos 1,225 15, 061 
Kansas ............ 6,162 279 21, 124 23, 561 100 105, 509 
A eun 1,075 7,420 4,900 6, 700 128, 470 
Maryland ......... A A REP EDeRES UE 650 15, 405 
Massachusetts ..... 1000. AA clea Pace wade ys. BS ir ERU 487, 366 
Michigan.......... 27. 093 A A A A at 188, 073 
Minnesota......... 29, 351 140, 726 225 43, 659 6, 620 847, 472 
Missouri........... 3,001 AA 881 1,710 1,500 56, 990 
Montana .......... 4,462 Ns 390 2, 435 7, 340 85, 152 
Nebraska.......... A ETT 168 
Nevada............ nM OOF peor es octera tes Milani de 6,115 
New Jersey........ 59, TTT A 2, 200 A 623 406, 726 
New Mexico....... 50 360 756 950 1, 250 12, 291 
New York ......... 18,583 264, 858 230, 158 272, 831 6, 826 1, 408, 699 
North Carolina .... pim TEE mE ES 4,825 
OO. s ec eus 44, 471 790 664, 659 43, 077 14, 185 2,078, 754 
AE A A e HM 25, 309 
Oregon ............ 

Pennsylvania ..... 202, 295 26, 985 104, 521 174,194 40, 461 2, 800, 108 
South Dakota ..... 24, 447 39,260 A 500 600 110, 789 
TON AMM O O Mines Exe es cut iE RE ed 120 7,670 
TeX88..... ore n 1,000" |. cede RR T RRDEPV E A OUS 22, 850 757 165, 565 
A ete bs | ewe Ee docs 35, 000 2,200 , 4, 010 7 106,011 
gio P cT A A locate ethos 2, 500 
Washington. ..... D. OOO A A neos A PAN 30, 725 
West Virginia ..... 79,080 |............-- 2,745 15,635 AA 423, 532 
Wisconsin ......... 29, 760 A 112| 12,575 207, 086 
Wyoming.......... 10, 096 5, 000 600 OO A 90, 691 


Total ........ 645, 619 527,617 1, 142, 699 | 672, 654 106, 780 10, 601, 171 
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Value of sandstone produced in the United States in 1902 and 1903, by States and 
uses—Continued. 


STONE. 


Ld 


1903. 
Crushed stone. 
State build puoi Road- Railroad Concrete Ganister. | Riprap. 
making. ballast. . 

Alabama .......... $2, 800 $6, 000s. A A II | PROCEDE $13, 995 
Arizona ....... Sees 7,000 425,000 |............ $625 $12, 500 |... oor 50, 000 
Arkansas.......... 4,415 3,555 $960 960 11,156 | cccsarsecnad 1, 881 
California ......... 20, 450 547, 000 49,750 15, 000 ¡CANA AA 10, 100 
Colorado .......... 56, 192 A 30, 000 7,635 $18, 975 2,000 
Connecticut....... 115, 765 MD see epis ose bre tus cds ee esu ATA 
Idaho ............. 10,787 1069) NE A cia do NIME 
Illinois ............ 16,319 4,269. |... eorr | O weiss sous 600 100 
Indiana ........... 19, 062 4,910 BOO) AA A A A 1, 280 
Iowa .............- 8,072 49 366 TURNIER UT ER 2,525 
Kansas ............ 15, 431 7, 650 60!  23914250]|...........]....-- e -- 500 
Kentucky ......... 51,997 23, 200 1:100 5 oos ee E x etas abes ERE 1,085 
Muryland ......... vits Rm pp 1:915 A A O a DUE E 
Mussachusetts..... 72, 828 93, 360 157, 039 | 14, 000 A DAM | seni segs 
Michigan.......... 89, 931 10, 365 2 050- Lies us B450 Josanne ess eR an gatas 
Minnesota......... 41, 359 39, 424 4,500 ss 16,221 issues 7,508 
Missouri.......... 23,511 14, 931 2d A AA vae ia ecu ig 2, 500 
Montana .......... 11,087 46,175 AA | "—— 169. |. zecevss uae 2, 450 
Nebraska.......... AA AAA A A los 
Nevada............ 100 2: :000- IA nears tare vae aces een Ros DO aso iced aate d 
New Jersey........ 270, 253 91,721 LIO das A | eae ee RR RES 
New Mexico....... 1, 955 A UE | ee a nec 200 he sea cew eens er sees dt. 
New York......... 131, 268 555, 379 5, 000 1, 500 22,894 |............ 25,532 
North Carolina.... A A ITI ITI O deus eeeaes 
Ohio 471, 106 407, 170 32, 080 300 5, 908 5, 897 34, 428 
Oklahoma........- 2, 900 3, 000 WOO AA A A EES eae 
Oregon ............ 1,654 793 AAA the ese eu een COE ERR 300 
Pennsylvania ..... 550, 991 1, 602, 152 12, 919 185, 452 26, 442 143, 639 46, 797 
South Dakota, ..... 50, 868 40, 895 500 500 5,000. | 1. osse 7,119 
Tennessee ......... 600 A se rese etwas Ud O uei x4 
Texas ..vicsussesces 18,795 19, 455 7,000 oos cese secun PEU 41, 506 
Ulo odas 39, 958 12:081. AA PA A A E past 
Virginia ........... 2,682 BG lose xac ix [eio nina rar SOS. AAA A 
Washington ....... 1,100 92,490. A A A V vase OA ie eu aas 
West Virginia ..... 57,978 109, 469 5, 460 8,125 1,617 [oes ex ex s 2,285 
Wisconsin ......... 56, 699 18, 870 1,125 260 " 165 18, 578 1, 256 
Wyoming ......... 11, 240 91049 AAA Ua 70,623 |. e ae A DT. 

Total ........ 2,239,048 | 4,164,921 289, 325 287,988 290,272 187, 689 200, 147 
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Value of sandstone produced in the United States in 1902 and 1903, by States and 


uses—Continued. 
1903. 
cfc CC EDEN EIER > >>> a I ICM E VT RE 
State. Rubble. , Paving. Flagstone. | Curbstone. | Other. Total’ 
Alabama........... $15,001] AAA ios ES A ease $5,117 | $12,953 
Arizona ............ 31. 250 os OP LOREMS. A AO 526,875 
Arkansas ........-. 10, 286 $3,993 | $3, 776 $19, 684 506 61.172 
California.......... 98, 852 BID. ea 1, 100 3, 530 762, 3% 
Colorado........... 61, 288 2,962 | 163, 509 25, 689 2, 807 389, 132 
Connecticut ....... UN O eiut A piss graduate dd 119, 417 
Idaho.............. SA etat d erc Uni Mo Lose les pers A EUR E —— I 11.556 
Illinois. ............ 4. A00. |. Locust | 874 50 ` 181 26,28 
Indiana...........- 2,010 93 i 78 165 , 50 32, 051 
LOWE ouo cecus Sade 2,502 | 170 ' 190 a eee 19,011 
Kansas............. 4, 754 5, 100 21, 141 15, 502 200 102,128 
Kentucky.......... 10:000. Larra | 5, 560 BOO usó 93, 742 
Maryland ........ xo eee Te qe Md LS Ui E VOTRE OPORTERE, DRE NE 2,170 
Massachusetts ..... DOE). 22v A eee A A 372,478 
Michigan .......... A Locros secus A dius we Sd ea e ich e GE 121,350 
Minnesota ......... 31, 186 187, 374 52 34, 210 925 363, 262 
Missouri ........... 5, 000 15 1, 482 1, 639 240 49, 402 
Montana........... 1759 Noes ossis ee 1, 260 4, 140 1, 000 68, 036 
Nebraska .......... A s essai ve E E s bau des 27 1, 067 
Nevada ............ 100 MO 150 |... 22222 2,370 
New Jersey 2e A | éccekercdscess 40 AN | csse aides 364, 337 
New Mexico ....... 2-092 Asa ote tae Rs 500 1,015 A 7,510 
New York.......... 4, 237 356, 788 231, 366 412, 922 9,615 1, 756, 501 
A DA AA A AAA AAA AA 600 
Ohio ............ e. 65,043 |.............. 532, 046 230, 586 8, 815 1, 793, 379 
Oklahoma AAA AA AP oie be eau essc esiste A 6, 500 
Oregon............. O8 O A A TR ex E REUS ASTE 2, 912 
Pennsylvania...... 156, 818 83, 243 192, 225 228, 204 26, 191 3, 255, 073 
South Dakota ...... 23,277 SE DOE ood eene S E Va eee 163, 067 
Tennessee.......... LU. M E A E A wot EE 20, 619 
Texus... 21 EA 4,425. [Lr wea E ses 1, 200 9, 425 1,275 114, 381 
Utah. ces hc ited 766 15, 000 1,500 2,024 AA 71, 279 
bus.) MOMENT DC EYE iT, PE 4, 471 
Washington........ 11, 000 1,800: [I tuens es 1,080 1l. RR 47, 430 
West Virginia...... 43,541 4, 507 709 17,671 782 252, 204 
Wisconsin ......... 43,909 [is DIR Iosue cca oss 935 142, 445 
Wyoming .......... 4291. A 1, 000 620-1... 524 cns 91, 849 
Totis eresse 656, 933 696, 053 1, 164, 156 1, 003, 528 62,199 11,262, 259 
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The following table shows the value of the sandstone production in 
the United States from 1899 to 1903, inclusive, by States: 


Value of sandstone production in the United States, 1899-1908, by States. 


$42, 706 

107, 910 | 

85, 917 

462, 328 

366, 161 

128, 579 | 
1, 250 


$12, 933 
526, 875 

61,172 
762, 327 
389, 132 
119, 417 


ce... .......beo 


ec enncconanaca |. oonnonnanj jonas. .o.oossaa 


State. 1899. 1900. 1901. 

Alabama cc oscosanioninss de A $71,675 $7,132 $8, 680 
ATIZODA RP 4, 168 64, 000 202, 500 
ATKADRÉS 2 Lees px TERRE RERENPRNP ORE 73, 616 104, 923 62, 825 
CHITOITIIA: ol | 261, 198 200, 090 301, 028 
Colorado ya eso tent oss ieee en eee 129, 815 119, 658 237, 331 
Connecticut ........ d 271,623 192, 593 146, 814 
e A oot ie Soe c Scie 600 1... ei cena 
Ha Wall a ae radi ax E RF Rte EN 
A us aacie e edet EMPRESA 438 20, 843 
TIIDOS Liu esos y Sada 16,133 19, 141 12, 884 
Indiana ui odds 85, 636 45, 063 28, 334 
TIOWB.o siio e tha eae tas tease es 24, 348 19, 063 14, 341 
On  —— ————— 49, 629 55, 173 49, 901 
Kentucky «22 diodes reote ae 119, 982 56, 178 108, 259 
Louisiana... neos RE EET a 226,503 | b118, 192 
Maryland str EE e eto 24, 426 6, 655 4,546 
Massachusetts ................. cecus e 131,877 153, 427 247,310 
MUCH IPA o oo ec it EVENT 320, 192 238, 650 174, 428 
Minnesota A v ceU iEn 294, 615 267, 000 246, 685 
MISOUI caca 57, 662 53, 401 42,170 
Montana see eee cess Oe a 26, 160 59, 630 58, 439 
Nebraska gods Em 515 
NGV AGG du iati e Says o a le 
New Jorsey ia 147,768 198, 234 244, 512 
New Mexlco..................... eee 1, 829 2:900 | epis SE link 
New YORK 2) uec ies «1,218, 053 | c 1, 467, 496 | c 1, 331, 327 
North Carolina .......................... 10, 300 27,210 11, 682 
ONO AS 1,775,642 | 2,238,596 | 1,999, 180 | 
Oklahoma A A A Se ee eee estes | 
OPON 25 euo sco is 4, 153 5, 450 531 
Pennsylvania (2.2 ere er t RR nus c 717,053 | c1, 050, 248 | c 2, 063, 082 
South Dakota ...................... 18, 325 12, 675 17,647 
Tennessee. i.i 2d Eo x e Ie eeu eas TUS T n 11, 300 10, 342 
TEXAS n EE 85, 738 37, 038 111, 568 
Utah asse abe sad e Du RUEDA 29, 091 66, 733 38, 919 
VIRIL ERE Ea died. epa RS 8, 000 6, 000 5, 303 
Washington .................eeeeee eene 58, 395 68, 133 89, 174 
West Virginia ...................... eese. 33, 860 72, 438 103, 010 
Wisconsin 335.022 2 ER CR lu Deae 132, 901 81,571 90, 425 
Wyoinlnig. ue IA 32, 583 27,671 54, 145 

Toes T A 6,362,944 | 7,149,300 | 5,138,680 

| 
a Includes small amounts for Idaho and Nevada. 
b Includes Mississippi. 


c Includes bluestone. 


6,115 

406, 726 
12,291 

e 1, 408, 699 
4,825 
2,078, 754 


| 25, 309 


c 2, 809, 108 
110, 789 
7,670 

165, 565 
105, 011 
2,500 

30, 725 

423, 532 
207, 086 

90, 691 


10, 601,171 


372, 478 
121, 350 
363, 262 

49, 402 

65, 036 

1, 067 
2,370 

361, 337 
7,910 

e 1, 756, 501 
600 
1,793,379 
6, 500 

| 2, 912 
c 3, 205, 073 
163, 067 

20, 649 

114, 381 
71,279 
4,471 
47,430 

252, 204 
142, 445 

91, 849 


11, 262, 259 
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The following table shows the value and uses of the bluestone pro- 
duced in New York and Pennsylvania in 1902 and 1903: 


Value and uses of bluestone produced in New York and Pennsylvania in 1902 and 1908. 


1902. 
ildi : ‘ O 
State. a Flagging. | Curbing. p ai Total value. 
New York ... ee orn $802, 947 $203, 743 $152,241 $28, 847 $9, 935 | $697, 713 
Pennsylvania................ 177, 296 92, 469 69, 556 90, 209 36, 282 | 465, 812 
A 480,243 | 296,212 | 221,797 | 119,056 | — 46,217 | 1, 163, 525 
1 

1903. 
New York us $588,015 $205, 558 $230,345 |............ $3,050 | $1,026,968 
Pennsylvania................ 323, 763 173, 701 126, 593 $15, 971 82, 462 752, 489 


Toll i sese occi yes 911,777 379, 250 | 356, 938 45, 971 86, 512 1,779, 457 


| 


From these tables it appears that the value of the bluestone output 
increased from $1,163,525 in 1902 to $1,779,457 in 1903, or $615,932. 
The production of both States increased in value, in New York, from 
$697,713 in 1902 to $1,026,968 in 1903, or $329,255, and Pennsylvania, 
from $465,812 in 1902 to $752,489 in 1903, or $286,677. 


SLATE. 


In 1903 the slate production of the United States increased in value 
$560,834, from a total of $5,696,051 in 1902 to $6,256,885 in 1903. In 
1902 the increase was $908,526, from $4,787,525 in 1901 to $5,696,051 
in 1902. In 1902 there were 1,435,168 squares of slate produced, 
valued at $4,950,428; in 1903 there were 1,378,194 squares of slate 
produced, valued at $5,400,078, a decrease of 56,974 squares and an 
increase of $449,650 in value, as compared with the output of 1902, 
which showed an increase over 1901 of 130,789 squares and of $836,018 
in value. The milled slate increased in value from $745,623 in 1902 
to $856,807, or $111,184 

The slate trade in 1903 was reported in many cases as being very 
active during the first nine months of the year, but the remaining three 
months showed a much decreased demand. This was due to strikes in 
the building trade. Contractors did not give orders for slate which 
on account of stoppage of building work would be thrown on their 
hands for an indefinite period. This unsettled condition increased the 
price of slate and forced wages up. Pennsylvania and Vermont, the 
chief slate-producing States, showed a decrease in number of squares 
produced, with a considerable increase in the value. In the other 
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larger States both the number of squares and the value increased. In 
all cases the milled slate increased, and a steady demand was reported 
for this slate all through the year. 

The development of the Arkansas and West Virginia slate contin- 
ued, and slate properties without commercial production were also 
worked in Colorado, Georgia, North Carolina, Tennessee, and Utah. 

The average price per square increased from $3.45 in 1902 to $3.91 
in 1908. 

The decreased export trade, duein part to the practically settled strike 
in the Welsh quarries and in part to the increased price of American 
slates and to the consequent importation into Great Britain of cheaper 
slates, was one factor in the small increase of the entire production. 
The increased cost of production of American slates due to labor 
troubles also affected the export trade. 

The following tables show the value of roofing and milled slate 
produced in the United States in 1902 and 1903, by States: 


Value of roofing and mill slate produced in the United States in 1902 and 1903, hy States. 


1902. 
fing slate. 
Ba Roofing slate Value of a 
E State, Number mille vulue 
of squares. Value. stock. 

APER ra dei alddcsis Llei 500 $4,000 |...... Pm $84, 000 
CALIDA A a 4, 500 31,500 luciana eas 31,500 
GEOTEÍA ii AA AR 1, 000 4,000 nocosicina as 4, 000 
MAME ns c EA isin arane ne Vie ein wb esha OR eacbisio 26, 468 143, 832 862, 726 206, 558 
MATSTADO sr a due Reixied cip E Ri aid 22, 569 117,155 929 118, 084 
New JOTSOY feces wines s ducta e iex bos e D OE EA eI 8, 000 82,000 (000 32, 000 
New LO ete testes ees ens we kx cea EE nod 21,165 116, 628 10, 090 | 126, 718 
PERTOSVNIVADI esca a a 908,206 | 3,001,545 515,777. 3,547,322 
Vermotit- v is aia 400,029 | 1,338, 817 126, 101 1, 464, 918 
VU Eos A a REV Ce 42,731 160, 951 |............ 160, 951 

TOL] caos ran ie 1,435,168 | 4,950, 428 745, 623 5, 696, 051 

1903. 

AFLORA ee A A A 118 $709 $4, 000 $4, 709 
CAMION daa exec S uw a Ed S ae 10, 000 20,000 [inicios ewe 70, 000 
MAME A id ! 7,371 157, 911 73, 319 231, 230 
Marylánd AA A | 24, 455 135, 424 2,207 137,631 
NOW D o dd dees aa | (a) A (a) 
NOW VOLK A taccvox vea did eaae Sa ela uid ada j 23, 337 12, 951 22, 450 145, 401 
Pëinnsylyanid a A CR 871,875 | 3,378, 804 581, 102 3, 959, 906 
Vermont ou cod seb v PRAES AS AA 391,366 | 1,418,923 173, 729 1,592, 652 
A AA O Sd s 29, 646 115,356 [oidos 115, 356 

TOM A 1,378,194 | 5,400,078 856, 807 6, 256, 885 


a Included with New York. b Includes New Jersey. 
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The following table shows the average value of roofing slate per 
square since 1890: 


Average annual price per square of roofing slate for the entire country. 


I800 AE E E E UU A EE AEE ee i $3. 09 
IL — ——— M 9,49 | IR0B cioe O eds 3. 42 
IB Ob do Ru np eue de c 2-DO [1800 rela D VLDE ESAE eda 3. 14 
TOUS udo: A acorde its 2.00 AA ÓN 3. 01 
E A A E RRFEUSCS SH. AA nus oe otis Se ee ig 3. 15 
I — ———— Ó O AAA AME 3.45 
IO is AA A eae eles ES 3.41 


The following table shows the total value of the slate production of 
the United States from 1899 to 1903, inclusive: 


Value of slate produced in the Uniled States, 1899-1908. 


a a a a —— I M € ——— 


State 1899 1900. 1901 | 192. | 193 
ATERIDEN oS oleo ale be A A AA PA $4,000 | $1, 709 
California ............cececeeeesceceeceeee $6, 642 $26, 500 $18,608 31,500 70, 000 
T. e A 9,375 8,000; — 4,00 [............ 
Malle o ee ea ad 181,766 177,342 202, 325 | 206, 558 | 231, 230 
Maryland Lo seies eve ducee ku s ako PES 93, 595 128, 673 105, 798 | 118, 084 137, 631 
A A dU PME DOES 700 1,4001. 5. o | O Ea 

New Jersey ......0ccecccceccceccecececeecs (a) 13, 600 30,000 | 32,000 ¡ (a) 
NeW Vota 76,675 62,755 100, 960 126, 718 145, 401 
Pennsylvania ....0...0scscscececececeeee- 2,537,022 | 2,713,598 | 2,984,264 | 3,547, 322 | 3, 959, 906 
TONNCSSCE sic E ARA (a) A A d seep wasted menses 
A A aa (d) AAA A enleleSesavkess | als 
o A bue zer 872,673 917,462 | 1,162,191 | 1,464,918 | 1,592,652 
o EEEE ET 183, 110 190, 211 178, 979 160,951 ' 115,2356 
Other States. ..oooooccoccccnncoccnanannos: RI A O. A ¡AND 
AN AA A E IAS oe, hg eet Ae Bgl AMS Sata 
Total la as HR VAR 3,962,733 | 4,240,466 | 4,787,525 | 5, 696, 051 | 6, 256, 885 


a Included in Other States, 


EXPORTS. 


The exports of roofing slate decreased, according to the figures of 
the Bureau of Statistics, Department of Commerce and Labor, from 
$945,352 in the fiscal year ending June 30, 1902, to $628,612 in 1903. 
There was a large decrease in the slate exported to the United Kingdom, 
which was valued at $477,951 in 1903, as compared with $731,556 in 
1902. 
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The following table shows the ports and customs districts from 
which and to which slate has been exported since 1893: 


Exports of slate from the United States, showing ports and customs districts frem which and 
to which sent, in the fiscal years 1895-1908. 


Port and customs district. | 1895. | 1896. 1897. 1898. 1899. 1900. 1901. 1902. 1903. 


— TC Oe OO Os F Ss o ] SS | | |S ——————————m—Á |.——— IIA —— 


Baltimore; Md... wove ds $9, 860/3101, 581° $170,916) $99, 083/8110, 049 $135, 571 $240, nmm , 933 


Bangor, O TS EE LU A AO 577, 1,144 = 449 1,170 
Belfast, Me.................. A A A A IP A ag tees PLY (3 A 
Boston and Charlestown, 

ECC EMEN NES $4413| 609} 1,020 385|  40,622| 65,531! 93,972| 48,299 30,773 
Newport News, Va ..........l.eececl. sees 18,170! 65,290|  42,220| 19,950, 12,910 6,650) 350 
New York, N. Y ............. 31,092,242, 559| 557,099 986,638) 968,395) 592, 288, 388,590 374, 264| 207, 250 
Passamaquoddy, Me........ 3 192|....... A T EEEE A 164|........ 
Philadelphia, Pa ............]...... 2,3001 94,865, 136,916| 205,779| 150, 254| 236, 090 iiti 120, 240 
Portland and Falmouth, Me.|......|....... ¿UA ATCP A A noc: ees ed 
Brazos de Santiago, Tex.....|......].......]....-...]-....---- Y iy REA etn aas 
Corpus Christi, Tex.......... 105  174|........ Te 701 PA ote O | dass 
New Orleans, ba AAA A O A AA A A A AA ndn 
Paso del Norte Tex ..... uel ulleseeilemexeeszlee»ceweclen t li it» ERR mS 20... 2252s 
Puget Sound, Wash..........]......].......]-....... 2 611-1: Lis 1,436 1,3413, 1,504 
e MIA A O A E Made | eee es A ARA 
Sun Francisco Calc al lll als 1,222 
ATIZODR A PS obe A EEEE A ETE 20 i | 
Buffalo Creek, N. Y.......... 4,748| 5,903| 2,878  4,141|  6,364| 6,584| 19,193 18, 014; 35, 185 
Champlain, N. Y ............ 1,961| 1,617 613 8, 015 937, 2,320; 2,446! 6,561 9,771 
Detroit, Mich................ 65| 2,874) 2,427 854 129 1,441 SSO oct sudes 
Hurotic AI A PA A AS seeks set 42241 A A PO 
is AA A A A A A eae wen 644 DZ C 
North and South Dakota ....|......].......]........ 137j-...... 612 A ET 
Oswebpntelie, N. Y. edam A A O [eaae suis 487 4,915 3,702; 3,714 
Vermont «cess ccciees see iris 200 1399 1,509) AMA AA 26 ? E Pees 

Total ...........-...... 38,806 266, 385] 780, 11211, 370, 075/1, 363, 617 950, 543] 898, 262, 945, 352) 628, 612 
A A a ZA M perm P -—--————— ——  —— — — 
Belg uoces A A RES DM PAN E anette 89 
A su isine must 12:000]. 1i latir A O A PS tees eaus 
Germany coconcccncnnncnnnnos 25} 910 65,974] 17,921) 5,180! 1,555........ 
Netherlands.....ooooooocoonnoloc... e RES 520) cessus 600 1, 400 SENE 
United Kingdom............ 3, 000197, 440; 695, 980,1, 213, 377,1, 188, 962; 813, 918| 727, 088 731, 556 477,251 
A A A erue en ROS 8,150! 25,323; 25,437) 43,344| 47,957, 17,376 
Norway and Sweden ........|......]|.......].......- 669 859| 1,857 2D PA 
BermudH.i.... ces eene 1,550| 2,312 230 202) 3,222 443 760 
Dominion of Canada: 
Nova Scotia, New Bruns- 
wiek, ete ...........2.. 406| 1,278 288 798| 1,269 532 1,183 
Quebec, Ontario, etc..... 6, 974| 10, 533 7,430| 11,894) 27,587; 28,600: 44,670 
British Columbia ........]......]....... |]... -..- Gi celles 2,378) 1,343) 1,504 
Newfoundland and Labra- 
OF specie E eR A A A vs ni) A A eas c 
Central American States: 
Costa Rica. ls ou cee ne eee [eked eas ods dase nee kaos as 1, 268 423 
GUILD onc cea o A A (Re DO A secas PP ils A ee 
o AA A O A A A A A A seme d ee 
METIO os oi ecWaweeectaans 488 821 830,........ 20 854 479 
Miquelon, Langley,ete......|]......|.......]........] | 399. AA o GO E ss 
West Indies: 
British 3255. opipccnls 4,419) 1,159 1,400 2,049} 1,067) 6,609) 4,724 
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Exports of slate from the United States, showing ports and custome districts from which and 
to which sent, in the fiscal years 1895-1903—Continued. 


Port and customs district. | 1595. | 1896. | 1897. 1898. 1899, 1900. | 1901. | 1902. | 1903. 
| 
| 


West Indies—Continued. | | 
Santo Domingo.......... $10. A A A O se cones. esie se vto deas 
CUDB ia cria 3, 258 SOO A $67 $316 ioo 3i O nee A 
Colombig..... 2 secure ees rou 259 $100) eos entre ss $230 suus A quss us 
Guianas: l | 
Dri id i 440 ea OOO paises O RE 
Düteh a 840:....... 1,6400 1,325 2,275 650 ........ $365! $1,399 
Perizon A A |» ot et odes cus | ui | XR 1, 000 A CR EEA 
TUR URY ui ce AU bass | 807 760 829 $42 195 ió 
ca A A edu eis | sepia + Lauds woes CA A someee ee (edie kiana 
East Indies— British.........]...... 1,628 810 CU A A eae as 
British Australasia .......... 17, 363) 34,970, 60,604| 44,612) 64,434; 71,881| 79,319| 121,921) 75,976 
British Oceania....................]....... rewesi A E E A AA E 1,22 
Hawaiian Islands...........l...... 245; 100 wie te we Gi A A eats Sram | sweats 
British Africa, South........ 258 d 1,598 2,218 4, 335, 2,458 4, 847] 79, 1,499 
Portuguese Africa .......oooolocoooojorcorcojorrooo.. | 42 n A eye wet I lasaaWlecqggealer 
TOLL. co etu E Rar epcs 35, gou a, =| Hs um i id 950, 543, 898, em TP 628, 612 
MARBLE. 


The marble production of 1903 was valued at $5,362,686, an increase 
of $318,504 over the value for 1902, which was $5,044,182. | Arkansas 
and Montana had no output in 1903, but North Carolina was added 
to the list of producers. The increase was from the quarries in 
New York and Vermont; the production in the other States decreased 
somewhat. i 

Strikes in the building trade affected the marble industry as well as 
the other branches of the stone business. 
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The following table shows the value of the marble produced in the 
United States from 1899 to 1903, inclusive, by States: 


Value of marble, by States, from 1899 to 1908, inclusive. 


State. 1899. 1900. 1901. 1902. 1903. 

NIA DAMIR 20 la $500 |............ (a) (a) 
AIBREH A A A A A AA xn pa EE RE 
ATIZONG A A ease 5, 000 300 lara (a) 
Arkansas A $3,410 |. eeu 300 D E 
CAMÍOFDIS i: lur ui exa do 6,500 17, 500 6, 642 $92, 298 $78,329 
Colorado sii "—— P^ 10, 710. A A audere kie eese da acu EU ees 
A O A A APP INVE NORTE RE (a) (a) 
E A raa qa EI ris 742, 564 631, 241 986, 549 660, 517 565, 605 
TADO co lesa E AA A A 
Maryland Lacie 77,000 70, 000 68, 100 (a) 83, 672 
Massachusetts .....oooooooocononcccromoo.. 59, 416 130, 735 126, 546 165, 489 154, 228 
MISSOUE cos osa uoo RES EMDKEEE VES o Sean sion e V ap aus 900 2,100 |........... (a) 
AA O PO 1, 200 1,500 (a) “Aveveodecawes 
New MeXiCO coccion eds 4, 500 10, 600 (a) (a) 
New York. zie vexere sh n RI CT Tres 338, 816 832, 518 379, 159 577, 298 748, 160 
o MAMAR A A O eie ee seress 4, 365 
OPC RON ikon see bs teen A A oh merece saei e BOU- nose AA 
Pennsylvania ......................-.--.. 189, 506 151, 167 157, 547 160, 423 93, 200 
Tennessee iia a eR E Ee nome eri oue b 884, 705 42A, 054 494, 637 518, 256 485, 906 
peg eet c E P 2,800. | AA 320 (a) 3, 200 
Vermolt aio 2,241,806 | 2,484,852 | 2,753,583 | 2,628, 164 3, 011, 505 
Washington rats 4, 837 11, 836 22, 816 61, 176 40, 117 
WSYOIHIDRE AA A A A A A PA 3,100 
Other RA O A A AA c 180, 561 d 91, 300 

AAA A ai 4,011,681 | 4,267,253 | 4,965,699 ¡ 5,044, 182 5, 362, 686 


a Included in Other States. 

b Contains small amount from North Carolina. 

c Includes Alabama, Arkansas, Connecticut, Maryland, Montana, New Mexico, and Utah. 
d Includes Alabama, Arizona, Connecticut, Missouri, and New Mexico. 


The following table shows the various uses to which the marble 
quarried in 1899, 1900, 1901, 1902, and 1903 was put: 


Distribution and value of output of marble in 1899, 1900, 1901, 1902, and 1903 among 
various uses. 


Use. 1899. 1900. 1901. 1902. 1903. 
Sold by producers in rough state........ $640, 535 $491, 813 $591,667 | $2,276,629 | $2, 454, 263 
Dressed for building..................... 1,176,208 | 1,080,969 | 1,236,023 1,038, 102 1,111,072 
Ornamental purposes.................... 92, 942 13, 754 126, 576 7,300 51, 359 
Dressed for monumental work.......... 1,650,155 | 2,019,474 | 1,948, 892 956, 870 1, 062, 339 
Interior decoration in buildings ........ 389, 040 555,092 | 1,008, 482 679, 913 663, 563 
Other 0968... ....4.o re aw xr nx 62, 801 106, 151 64, 059 85, 268 , 20, 100 


—— J SS Se | ————— 


Potala ities ii adi 4,011,681 | 4,267,253 | 4,965,699 | 5,044,182 | 5,362,686 
t 
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The following table shows the value of the marble produced in the 
United States in 1902 and 1903, by States and uses: 


Value of the marble product, by States and uses, 1902 and 1908. 


1902. 
Rough. Dressed. 
e Cen Sra Inte- Other 
State. Build- | Monu- Monu- | Orna- or |Other| pur- | Total. 
ing. | n Other. Building. m men deco- | PUr- | poses. 
` : : ration, | POS€8. 
Alabama...........|........ le eene MET e p EE MA: EE P (a) 
ATÍZOD Als laos | (Micke E AA A A A A PS 
Arkansas...........|..2..00-- lana | A PAN ese oes et cg eee A REV PRPPPEM (a) 
California.......... $13, 400 $98 $19, 700|.......... $4,000, $100) $55,000;¡....... -.....- $92, 298 
Connecticut........|......... ME Pur. o nS AS | Lue ud | tee (a) 
Georgia ............ 350, 000 166,017, 81,000} $50,000| 7,500|....... 6,000 .......1....... 660, 517 
Maryland A RS esu A A O esum ara eds jenes | e (a) 
Massachusetts. ..... 51, 600. A 81,394,........ 6,000| 15,056 ....... $13,344) 165, 489 
MISSOHEIL O oss) Beatson E stance PA teens labor eae RO en ae ecd des 
A A A A O A A PA A hi SEES (a) 
e A A A A A O O A leas | AU | (a) 
New York ......... 83, 230| 75,342 8,433| 267,013, 143, 080 p.t i A A esse 52 577, 298 
Oregon © ........... ree PCM Weck teal OE | A O eo assis | PS EN | EE RN 
Pennsylvania...... 22, 446]. ....... NUM 110,977. 24,000]....... |... eese esee 3,000 160, 423 
Tennessee ......... 227,337) 26,000  4,500|.......... 9,000|....... 240, 419.$11,000/....... 518, 256 
A A A En e EE DRE ew EES pite: xus lesa A (a) 
Vermont........... 353, 534| 677,528 25,070 433, 265 758, 390|....... 321, 689) 58, 688'.......'2, 625, 164 
Washington........ TOO is A, EMT 19,200] 1,000!....... 61,176 
Other Statesc ...... 36, 997| 40, a 2, 103 63,780; 10,900| 1,000| 22,549 336| 1,000| 180,561 
Total......... 1,146,639| 985, 804, 3,180| 1,038, 302| 956, 870| 7, 300| 679, 913| 71, 024| 15,244 5, 044, 182 
1903. 
Alnbama.......... EMEN QUON APR ENDORSE entr ME VUE skate (a) 
A AA A E A A A O A A elesgeees (a) 
Arkansas ........./....-- UM Pear es er E A AO edad ei eee A E 
California......... AA ecco $20,000; $1,200)....... $48,000. $2,000} $250; $78, 329 
AU A AA A A yada a A terse e A A asiain (a) 
Georgia ........... 271,432/:$198,223,850,000 25, O00}......... 818,000. 2,950].......]....-.- 565, 605 
Maryland ......... 28,180, 26, O65) 30,427|..........]. ....--..]-.-...- ie isa nn Laicos 83,672 
Massachusetts .... 5,387|........ 5,000! 134, 600)......... 2,400. 6,841].......]....... 154, 228 
MISSOUPI AA A A ene shies E O E edema ns A AAA (a) 
nr AS AA A A O A A A A A A 
NGW Mexic0 A O A A A A leew ese) sae ctc A (a) 
New York......... 195, 506 64| 7,595| 356,561) 179,484!.......|]........]. ..... .]. -..-.. 748, 160 
North Carolina....|......... 4. 36952 S A eicere saca [sre ate [ss Gea E c tins 4, 365 
OAD A cores eset EC matey ee A n2 qua quu edic E eK cede O A EX EO espe SM 
Pennsylvania..... 5, 090 200 194 56,866)  27,0001...............]--. ls 3,850, 93,200 
Tennessee......... 94,500| 15,000,125,279| 134,226 8,500|....... 99, 600) 13, 700, 100; 485, 905 
Choss 200) 3,000....... |... csse]. TAN MERE. US MET 3, 200 
Vermont.......... 485, 990. 649, 887 227, 400) 280,058! 847,258| 18. R50! 502, 062|....... ad 3,011, 505 
Washington....... 7,500 R00 ....... 14,761| 8, 847| 12,009| 1,000; 200 
W SOMING AA, PA A A E, A ees (2565656 8,100,....... 
Other States e..... 6,400/........ 4,7 80, 000 100 I00 9 2 cal sS 
Total........ 1, 107, 064| 896, 604 450, 595| 1, 111,072 1,062, 339| 51,359; 663, 553 15, 900 4, 200 5, 362, 686 


b Production of Missouri and Oregon included under report on limestone. 

cIncludes Alabama, Arkansas, Connecticut, Maryland, Montana, New Mexico, and Utah. 
d Production of Oregon included under report on limestone. 

eIncludes Alabama, Arizona, Connecticut, Missouri, and New Mexico. 
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LIMESTONE. 


The limestone production in the United States in 1903, including 
limestone for furnace flux, was valued at $32,066,283; in 1902 the 
value was $30,231,003, a gain in 1903 of $1,835,280. In 1902 the 
Increase over the value for 1901, which was $26,406,897, was 
$3,824,106. 

The chief increase was in the value of crushed stone, which was 
$8,580,866 in 1903 as compared with $7,152,730 in 1902, an increase 
of $1,428,136. The value of lime, furnace flux, flagstone, curbstone, 
paving stone, and riprap increased slightly, while building stone and 
rubble decreased in value. In many cases building stone and lime 
were affected by the labor troubles. 

The most important States in value of production were Pennsyl- 
vania, Ohio, Illinois, Indiana, New York, Missouri, and Wisconsin, 
in the order named, ranking as in 1902, except that Illinois and Ohio 
changed places. 

The value of the limestone quarried and used by Portland cement 
manufacturers is not included in the total. No regular attempt was 
made to collect the figures of this production, but its value amounted 
to over $500,000. 
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The following tables show the value of the production of limestone 
m the United States in 1902 and 1903, by States and uses: 


Value of the production of limestone in the United States in 1902 and 1903, by States and 


Uses, 
1902. 
Stone Crushed stone. 
State or Territory. ee Flagging.| Curbing. e s = "Rond lRmailGüd a oa 
burners. | making. | ballast. (Concrete. 
Alabama............ $31,998 oauocacess 81,275 | $235, 568 |.......... $7,890 $2, 500 | $2, 500 
Arkaunsas............ 1,900 |.......... 1,500 82,853 |.......... 15,510 7,000 |.......... 
California........... 175250 ovens 250 | 395,995 MES 900 1,625 24,375 
Colorado ............ A A M 46, 345 e A [eee ee eae RS 
COnDECTICI ti il aio 203.899 AA PAR teatecae e 
Florida ............. IT. OOO ciar as 37,963 |.......... 9, 658 1,350 1... 
Georgia ............. 4,295 | 817,500 |.......... NEC: yo o wees EEN 12 310 esos 
Idalosscs dE Re v nrc A QE RE e ETT 13,049 1 occ ec A A UR RAE 
IHHDOIS:22: b eiua 610, 443 70, 491 39,296 485, 644 |.......... 588,796 | 399,537 232, 439 
Indiana............. 11,813,577 75,659 | 117,077 ^ 312,189 |.......... 180, 188 55, 740 | 38, 563 
Iowa.........--eene- ! 195,009 6, 893 2,374 114,051 95| 103,074 | 21,298 29, 000 
Kansas.............. 175,374 7,315 5,675 ¿SAA 18,598 | 354,721 : 10, ASS 
Kentucky........... 124, 467 1, 305 45, 773 15,893 AAA 125,048 | 176,032 | 26, 137 
Miullioroc discreti etel anche c s 1-142, 182: | occu saos at ades Ire E 
Maryland ........... 16,953 |.......... 1,575 ¡ 326,417 5, 834 74,205 | 17,161 4, 600 
Massachusetts ......] 12,378 Lies esee eee TEL IPR A RENE 1,098 
Michigan ........... 58, 707 200 489 | 208, 232 98,000 | °56, 261 40, 810 | 49, 430 
Minnesota .......... 451, 368 25, 481 7,260 75,870 1,344 65,744 |.......... 2, 500 
Missouri ............ 429, 115 536 32,444 | 515,780 |.......... 193,327 | 141,185 168, 229 
Montana............ 6,375 1400. ie A PE odes A 
Nebraska ........... 46, 910 150 85 150 400 15, 050 12, 510 25,182 
A A AA vs niea aeui uk 2. SO AS A eue uasa es [X eee uada 
New Jersey ......... 4,350 ei lecce tds 123,478 |.........- HOMME CRANE 580 
New York........... 480, 141 3, 420 857 | 561, 228 43,531 | 514,916 | 267,189 302, 489 
North Carolini... AA A ai 90 SAA 21,068 a A eee 
o AAA 329, 808 5, 604 4,718 11,082, 277 62,218 | 454,170 | 317,281 180, 300 
Oklahoma .......... 22, 562 7,783 4,540 | O AA 9,000 |.......... 
O A A A 20,133 ds HEC DR. PERRA 
Pennsylvania....... 209, 215 3,971 4,572 1,429, 643 16,690 | 215,533 | 575, 244 358, 578 
Rhode Island ....... 
e | RD A A 20, 124 AA A 350 |.......... 
South Dakota ....... TIO EN date tat da | «2T, 900: reeeewen Dto aad ue A 9, 600 
Tennessee .......... 07,939 180 | 8,257 | 285,615 Lees | 8,878 56, 317 5,518 
ior RT E, 69,327 | 6,620) 8,7 82, 00: isorapiado pida 400 | 18,593 
Utah. ceu mech B 900. A o dug 99, 463 |.......... | 400 A enn00n0nn 
Vermont............ 4,500 A A 219,306 !.......... EET I 
Virginia ............ 41,355 |........ quate i aa wage 241,984 .......... | voL PETS ES 7,875 11,580 
Washington........ A A ene 186,070 |... 2.0.00. [META COR AAA 
West Virginia....... 25 400 cereis 151,608 | 8,760 . 1,455 | 153,696 2, 200 
Wisconsin..........- 296,999 | 6,780 | 50,251 | 549,357 l.........- 218,934 | 29,950 | — 36.093 
Wyoming.... ...... UU. A AO 2,25 A A id ee 
Toti]... ves 3,063,034 | 241,688 | 331,968 ¡9, 335, 618 | 237, 393 2,890, 985 i 661,081 | 1, 600, 664 
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Total. 


$759, 617 
113,163 
496, 843 
203, 700 
205, 371 

63,571 
111,589 
15,074 

3, 222, 608 
2, 865, 691 
649, 984 
670, 536 
598, 747 
745, 132 
458, 080 
839, 349 
621, 380 
830, 857 
1, 697, 139 
104, 725 
145, 473 

2, 800 

181, 650 

2, 419, 121 
23, 153 

8, 201, 718 
50, 541 
20, 133 

5, 420, 287 


71,664 


228, 662 
186, 663 
225, 703 
594, 113 
213, 814 
616, 366 
1, 351, 058 


30, 231, 003 


STONE. 
Value of the production of limestone in the United States in 1902 and 1908, by States and 
usea—Continued. 
a 1902. 
State or Territory. | Rubble. , Riprap. Flux. | Other pur- 
| poses. 
Alabama lovin lts $1,735 $5, 726 $165,065 |............ 
PEA A aa S NEUE 4,850 |... ces $50 
California ....... A "e l 5, 250 1, 400 5, 250 44, H8 
Colorado ..oooconccnccncnccncnnncnos A PvE 155, 484 1,350 
Connecticut «i.v esee sn | nie bata SUE a 1,472 eer re 
A II eo | 5,000) |S A aecenas 
E A EID ME ses icr PVT peeks: 5,760 PA 
A naan add ad meter hewn 2,025 |. is cias 
Illinois ....... Ecc RR RES NETS 353,699 | — 154,624 | 214,881 42, 758 
ELDdiIaBnl. o oo oue pdas 37,916 15, 346 187, 265 32,171 
P NETTES 141,339 32,588 ...........- 1,263 
Kansas PRCERERPOPOR IO 79,769 9,292 | A 1, 849 
Kentucky Loos sets O secos T dest 22, 500 15, 487 41, 105 
O O A [ctas Et - 1,000 2, 000 
Maryland. ccoo ies 2 3, 263 8, 000 
EA A lam E Ro RN Rs 1,998 dsc 
MIChIVAD. o 242xRS e axe co LEA 9, 101 5,740 82, 246 68, 164 
Minnesola.io else ego is | 106, 693 33,447 |............ 1,150 
MISSOUEI AAA es ee es 147,151 43, 998 14, 065 11, 309 
MONTADA iii viu id 175 dis 88,000 |............ 
Nebrüska...... ea cr Lor ess 24, 114 16,515 4,407 |............ 
NOVAGOB cec A A eie e O eva 
New J CISON cc clo eva A Debit dud icr AN 53,142 |............ 
New York o2 ud wee LEEEENMPLSREEE | 95, 026 5, 806 92, 849 51, 669 
North Carolina ziehe sex Eas pho pue quet lnc eu nats vex | A I ee wie SOR tuu deii ru 
ODIO, oh ls epu names eR 82, 163 46, 786 630, 325 56, 068 
Oklahoma . 02. 2. seen seas yy RR raus 4,010 i ose ES es ENTM 2, 061 
OVOROW o uS qux vetusto hopes bottes inte ie tu 
Pennsylvania ..................... 4, 419 42, 092-| 2,461, 426 98, 904 
Rhode Island...................... 
South Carolina ............eeeee- | QUE M HM usées desde 
South Dakota...................... 1805 chui euss 54,760 |............ 
Téentlessee...coceecuse ke ce sepe ces 3, 045 2, 264 108, 860 700 
TOXAS dd 8,765 2,325 23, 432 8, 000 
CBs hc eee eee A A Heat! 82,840 |............ 
Vermont 21521: o eee rhe es SR cuite Ae pes Tiras 
O O aces orsi ES 220, 001 11,318 
Washington A A A dn ee eee 22, 239 5, 505 
West Virginia A egies e easy 163 268,059 |............ 
Wisconsin ............... ......... 44, 234 59,578 50, 946 7, 442 
W yYOIIDIE series eiaa nur aiana o di ote ex eR dn 4,000 |... oe 
otal ERE NET | 1, 096, 729 | 508,157 | 5,271,252 | 492,384 
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Value of the production of limestone 


in the United States in 1902 and 1903, by States and 


usee—Continued. 
1903. . 

TERRENOS Building — py uui : Qc. y Lime Aonesole 

State or Territory. | purposes. Flagging. | Curbing. Paving. | made | oo 
FU sande Geeks ha: NA. |: ene sen cede 2,680 — $216, 894 | 8132 
PADEL SAO ES uaa aod Bae V200 mc 
Arkansas... cesses eere 2i lU cur pd DU E Cad 72,000 ° . 89,337 | bier 
Californin..... liess essss- o $5,000 eee eee ie: 881,750 15, 000 
Colonido dez, LH 43, 042 | 10, 595 
Connecticut.............2.-6- AS ARE CR AT et rte 152, 568 IP 
Elite | 10,000. ori dades Diosa 44,137 [er 
UCOPEIR O NN ese nn REC S 69,90 oor 
O octo S esses A ste eee oe ates et tn LM EE 18, 200 ERE 
a e 359,856 ' — $44,927 | 19.233 | 288,098 | 479,801 | 1, 638 
A E i 1,880,561 31,184 | — 126,6 1912' 3149206 ............ 
Indian Territory............. A PT ey tyre neces Set REESE BOO ros 
Tiana sado 196, 843 2,408 , 3, 506 12, 469 98, 525 105 
A A 138,779 | 6,057 | 12, 457 5,175 14, 460 20 
Kentucky ......0..2.00000 000 172,771 2, 589 19, 222 12, 300 50,988 |......... 
IN IST untied cased NEP 791,690 |............ 
Maryland ................ 8, 361 $40 5.129 1, 479 320, 494 1.219 
Massachusetts ............... | 3, 715 AAA cos d eie a 262,815 2 asse ES 
Michigan ..........- sese nne ! 36, 528 5, 150 , 250 49, 000 218, 609 132, 600 
Minnesota ........ esses 318, 288 20,745 ` 11, 494 4,843 66, 619 100 
Missouri ...........eeeeeeeese 447, 581 11, G28 23, 791 11,734 641, 948 4, 100 
Monta ceo eo AERA oa Pi | | es eee rr 21.1005 iaca 
Nebraska .......... esee | 51,591 687 775 U^ ee | 1, 624 
Nevadi ves xc ER costa p AM per nrc 2,400 aii 
NOW JONES E | 3, 260 | vhertstaxdak sei sq eia Vai p Dd 120, 796 20 
New Mexico ................. O cS dee A A AA 1,000 suas 
O (0 AUI,TA2 5,259 9,703 . 950 | — 535,815 | 163,529 
North Carolina .............. ds E QUITE NONE | 600. eoo 
Ohio ...... PORRER I ATTER, 320, 432 | 13, 230 51,694 27,796 ' 971,011 36, 305 
Oklahoma ................... 10, 696 | 5, 256 O ios 4,000 |............ 
OTERO tias 700 A AO o ¿AA 
Pennsylvania......2..2..0.0. 156, 783 3,216 4,750 59,818 | 1,431, 863 , 19,173 
khode A idi mti dels EL ced Mia mri cue MN DNE 38,432 mc dn 
Soul: Carolini ice O Erga vs ERE Re RAE ER 49,830. lucero 
South Dakota.. ..... ....... QUIS debeas tell cu mte ocu ama epit BS: 09] AE 
Tennessee ......2..e0ecee eee: | 81769. 1,047 11,670 925 | 198,613 50 
JUS XB Nec oven edat ase lemis sep ix | 30, 720 2, 910 19, 056 120 74, 088 | 80 
Vilis cete oet AN E A RET ocios 493,290 ...........- 
Vermont... lesse sessi 6,110 | NM NE NOE | cdt 180, 769 | NOR 
NATPIDNE fails oe cass toes o anes Gs ON ARA prr 336, 461 1, 665 
Washington............ Lue. S100! A sedeo In 222, 052 4, 896 
West Virginia................ 81 | A PANEN EAE EESE 152, 947 13, 385 
Wisconsin ............ sese 161, 366 | 9, 328 25, 083 15, 109 555, 314 4,180 
WYOMING ia aaeoc I0. an | ER | 12,033 |............ 

o ee ee 4,981, 241 515,760 | 9,094,174 , 411,016 
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STONE. 187 
Value of the production of limestone in the United States in 1902 and 1908, by States and 
uses—Continued. 
1903. 


Crushed stone. 


State or Territory. Road | Railroad Concrete. Rubble.| Riprap. | Flux us Total. 
making. | ballast. ; 

Alabama ............ | CEN | $400 $60 | $300 | $5,000 | $444,735 |.......... $719, 404 
Arizona ............. AS MEM: IE AA: EEES PROA O ESE 1, 260 
Arkansas ............ $5, 800 13 ossi 5,000 | 46,876 |.......... | VI acre 242, 628 
California ........... 75,476. 825 15,945 ° 1,200 .......... 5,705 | $90,086 | 611,126 
Colorado... eee A lees deese | 30 4, = ped tai 218, 120 
e A A A A aE a 1,968 |.......... 154, 536 
Florida A ree ect ch 3:958 loo cose a idas 2 500 A A 64, 893 
Georgía.............. | bas . 6,000 | 1,000. co ear A cue hese 2s | HN EON 73, 852 
Idaho................ RAN LORS: UP ed AA IMPIORUM: TOR AA EUR AC 18, 952 
Illinois .............. | 386,685 | 588,364 | 407,771 265,852 | 112,433 246,379 5,231 | 3,206,271 
Indiana ............:| 236,467 | 42,427 | 53,750 49,964 | 15,706 155,209 | 27,724 | 2,935,274 
Indian Territory .. 050. |. osos osa eec ONYE DUNS ERUNT SAND EDU: 1, 450 
Iowa ............-.-. 96,306 | 13,479 | 68,699 | 99,478 | 42,715 ced 1,898 | 635,431 
Kansas .............. 20,038 | 212,140 | 24,050 ' 35,180 | 19,779 |.......... | 6,934 | 495,069 
Kentucky ........... 131,122 | 264,490 | 54,708 968 | 14,272| 16,478 6,679 | 746,590 
A A A s ute bala PAPA A le cbe m 1,863 | 793, 553 
Maryland ........... 18,102 | 15,856 | 15,006 | BO. A 200 460 | 386,226 
Massachusetts ....... A A A A 4,891 iore 272,471 
Michigan............ 61,342 | 35,340 | 48,504 710! . 800! 15,502; 4,747 | 609,082 
Minnesota ........... 30,210 | 11,800 | 67,030 | 110,270 | 24,994 250 9,447 | 676,090 
Missouri ............. 323,920 | 330,731 | 387,005 | 180,201 | 99,497 ' 22,060 32,189 | 2,516, 688 
o AAA AAN RN AA el a e eme 94 129,300 .......... 152, 694 
Nebraska............ | 8,419 | 33,500; 32,503 | 19,819 | 27,538 8,080 100| 187,718 
CVI AAA A | etes A O tines wee COE FA eee | aa 2, 400 
New Jersey. ......... | amm[j......... 1,187 | 1,050 |.......... 60, 084 93 | 187,711 
New MEXICO vii (e laos | eee 1, 000 
New York........... 559,744 | 203,820 | 470,650 | 68,546 | - 16,625: 72,113 | 35,630 | 2,543, 756 
North Carolina...... A A) A. A A tah 2 A 600 
Ohlo: eue ech aes | 548,073 | 391,998 | 135,7 49,064 ' 25,982 | 668,778 | 80,514 | 3,320,672 
Oklahoma........... s 30,000 |.......... 2,583 A, PANTANO | 1,625 54, 690 
AAA A, RP 1,500 AAA S 16, 684 
Pennsylvania ....... | 211,151 | 656,317 | 546, 302 4,758 38, 960 2, 653, 711 88, 704 | 5, 775, 506 
Rhode Island........ 300 E A A DEDE 583 i... eee 39, 315 
South Carolina ...... BIO PA | A A A 100 hiiiecióss 44, 780 
O O , 19,026 SIO luciano 6,304 .......... 39, 266 
Tennessee ..... detenti 13,117 | 53,221 42,430 | 12,172 2,828 | 136, 903 829 | 555,574 
Texas ......... esses 23,898 27,765 6,968 13,161 | 1,97 | 65,551 5,815 262,053 
A. tee a tained de che ae A Ed: 108,465 10,500 618,900 
Vermont ............ 815 | TEN 2,500 |......... 100 200 200 — 190,724 
Virginia............. 300 16, 205 9,298 | oes 22 | 199,989 .......... 569, 205 
Washington ......... 250 T: 400! ta A Re iet ' 60, 703 sess. 297,701 
West Virginia .......|.........- 148, 440. ses ben n NS hara 243, 135 30 | 558,024 
Wisconsin ........... 244,132 | 18,009 67,037 37,349 | 47, 110 | 61,116 11,528 1,256,661 
Wyoming cocos lis ——M— —— an seeders ine Bie Uis oue 12, 183 

Total. iocis 9,997,547 ` 959,175 | 555,365 2,423,732 . 422,826 32,066,283 


3, 105, 602 2,477,717 
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The following table shows the production of limestone in the United 
States from 1899 to 1903, by States: 


Value of limestone, 1899-1903, by States. 


State. 1899. 190. . 1901. | 1902. 1903. 

Alabama node ie Scher Seed cei eee $364,636 , $533, 608 | $619, 423 | $759,617 $719, 404 
ATIZUIlib coacta O eq eda O 960 165 . JUU Looosecbe wees 1, 260 
NUTS RIEN 71.965 71,407 | — 65,319 | — 113,163 242, 625 
CAMION RRE 287, 295 407,489 ! — 615,455 496, $13 611, 125 
Colorado ios 96,456 160,587 | 245,792 | 203,700 918,120 
Connecticut ............ esses ee ee eee 162, 388 148,060 | 140, 424 205, 371 154, 536 
AA bee eek ttd 44, 002 128, 381 51,870 63, 571 64,803 
O ic Ru e bUPS ecu ds 29, 786 | 54, 451 85, 629 111,589 73, 352 
A A d diua 3,325 34, 587 21,251 15, 074 18, 92 
Mi dass | 2,065,483 | 1,881,151 | 2,798,837 | 3,222,608 3, 206, 271 
A teeta tesa! | 2,173,833 | 2,344,818 | 2,993,186 | 2,565,691 2, 935, 274 
Ns A AS A A A rn 1, 450 
A acheter wea! 785, 576 | 586, 410 777, 484 649, 984 635, 431 
GAS whi teta ca 379, 001 339, 466 478, 986 670, 536 495, 069 
KNEE osos s ee lnscr da 175, 861 | 178,252 199, 567 593, 747 746, 590 
Mull dece testo to oor adel oat eo es 1, 028, 375 691, 312 715, 272 745, 132 793, 553 
Marido cce Ev Qut 235, 225 317, 207 382, 381 453, 030 356, 226 
Massachusetts Sr ess eR 168, 147 209, 359 244, 039 339, 349 | 272,471 
Michigan...........cccccecececeeceeeeees 371,210 | 425,636 565,931 | — 621.380 | 609, C82 
o i2 ride esi psp TUDenDi: QUE 496, 462 441,554 522, 778 830, 857 676, C90 
MISSOUH naa 977, 399 | 1,079,343 | 1,362,272 | 1,697,139 2,516, 658 
Minis 113,718; 141,093 143, 866 104, 725 152, 694 
NODRISER ke EEEE 125, 017 107,305 | — 154,717 145, 473 187, 718 
INCU RR ak £oectaccas A AA AA AA 2, 800 2, 400 
New Jersey ........0ccccccscccosscccesces 153, 025 170, 006 309, 738 181, 650 187,711 
NEW MEXICO C e asawERrecDPUE Eel xus edu | A PO 1, 000 
A A cueste lies eis 1,545,699 | 1,730,162 . 1,735,716 | 2,419,121 2,643, 756 
North: Carolina A A euntes ox eer | 8, 266 | 23, 158 600 
A A 1,793,604 | 1,969,387 | 2,606,502 | 3,201,718 | — 3,320,672 
Oklahoma...........0....ceeeceeceeececs 50, 550 25, 586 32, 497 50, 541 54, 690 
OTERO scena iste dedu sanies cei toes 8, 000 10, 900 24, 520 20, 133 16, 684 
Pennsylvania ............ ecce esses 3,088,583 , 3,800,818 | 5,081,387 | 5,420, 287 5, 775, 506 
Rhlode-IsDibul. idad 15, 239 | 16, 828 35, 030 ET 39, 315 
South Carolina ...................LLuuu.. 17, 650 38, 415 28, 500 ean | 44,750 
South Dakota. ..oooooccccccccocccccccanos 45, 808 47, 762 53, 780 86, 605 39, 266 
TENSO T E ie cse 208, 097 238, 505 330, 927 482, 033 | AD, 574 
Toi ee cao O 100, 025 124, 728 209, 658 228. 662 262, 053 
A NERO RU PA HOODIE: 6, 381 12, 749 78, 900 186, 663 | 618, 900 
VOTHORU UU aar ei 282,173 , 188,100 205, 138 225, 703 190, 724 
S PRO llo dad 255, 640 403, 318 539, 128 534, 113 569, 205 
Washington ....... UDINE ER 139, 339 249, 163 234, 5 213,814 297, 701 
West Virginia -...ooocccoccococcccccco oo. 58, 802 53, 701 447, 049 616, 366 555, 024 
Wisconsin Ltda dada 826, 486 989,685 | 1,225,448 | 1,351,058 1, 256, 661 
M NOMI oss cee oe a ees edic e Lt: 742 3, 065 1,340 6, 340 12, 183 
A A 18,757,963 | 20,351,019 | 26,406,897 | 30,231,003 | 32,066, 2:3 
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The following table shows the quantity and value of the blast-fur- 
nace flux produced in 1902 and 1903, by States: 


Production of blast-furnace flux in 1902 and 1903, by States. 


1903. 
S T TERMS 
NUS | M s ar Value. — | Quantity. Value. 
Long tona. | | Long tona. 

Alt Dai sse ooo soe nce P EP E CENE EE | 1,001, 884 $165,065 | 1,006, 814 8144, 735 
E A pu UA atest ees 3, 500 5, 250 8, 410 5, 705 
aur mc" Hr 402, 735 155, 484 353, 849 160, 240 
CONNCEMCUL ¡as deed ue ead e ae tu 2, 942 1, 472 3,698 | 1, 968 
GOOTETIL S eso M OISMEN TS pe aep eee ete ea gees 14, 400 AA hne Se einn 
O II 2, 025 321,070 en ee labia 
ii O eal ee rte De daa ace 483, 348 214, 881 491, 542 246, 379 
DUANE sesso epp obs Esq E er tb A d aimes | 438, 717 187, 265 | 400, 268 155, 209 
E A E cusgh eicaan A | 36,354 15,487 | 33,836 16, 478 
A etal tein, Auta ale cap gaits 2, 000 1, 000 | A SEN 
A A tees US era ees dues 3, 654 | 3, 263 490 200 
MISSUCHHSGTUS TS A | 2, 732 1,398 | 6, 792 4,891 
NOSTER Aneta hte eae Pet ie aks | 58,567 32, 246 23, 518 15, 502 
A os heute e ea v res xx RV veia dese BaD auto She eae Ee au ERE re 500 250 
A per x ber s eta t qa sedie wawa 25, 115 14, 065 25, 953 22, 060 
A eect th RL Gd ees E ions coh boar ais os | 198, 000 $8, 000 229, 000 : 129, 300 
NODPRER Acta ze neca E p tM eo Waa 8, 814 4, 407 10, 150 8, 080 
N GW JORG n | 110, 371 53, 142 119, 294 60, 054 
New York...o.oomomoc.o.. E tocius enum atte | 178,019 92, 849 121,170 ` 72,113 
OU S elus desc a ie is Ca be cub ae MM M eines | 1,559,933 630,325 | 1,632,307 668, 778 
Pent A A o d Pa eae | 9,015,857 ; 2,461,426 | 5,558,051 2,453,711 
Rhode Tello os dete ob P Mec n uo en ne | 950 1, 190 433 | 583 
SOM Carol e A A A o eek her Nels 100 100 
South Dido a | 97, 768 oA, 700 14,510 6, 304 
"TLOUMUSS@O 245.05 PEE 284, 895 108, 860 313, 721 136, 903 
jT assed eee A EN 33, 393 23, 432 96, 894 . 55, 551 
A i ok ee ade ioe oie a ase Mem. 113, 191 82, 840 160, 432 108, 465 
A Nace apenas ded a o mates 250 25 100 | 200 
VICINU auos e onsite Retour psp REL EOS is ceu 565, 704 220, 001 499, 108 199, 989 
A A EE. 23, 917 22, 239 101, 161 | 60, 703 
West Virglülüziiclezesserevecezelncirsmeceece t9 duse 740, 901 268, 059 708, 572 243, 135 
WISCONSIN A 89, 309 50, 946 108, 696 | 51,116 
o A 10, 000 4,000 |........0005 | T: 
«AU I EEEE E E ECL tae inte oan pm 12, 139, 248 | 5,271,252 | 12,029,719 5,423,732 


As will be seen from this table the production of limestone quarried 
for blast-furnace flux decreased from 12,139,948 long tons in 1902 to 
12,029,719 long; tons in 1903, a loss of 109,529 tons in quantity, while 
the value increased from $5,271,252 in 1909 to $5,423,732 in 1903, or 
$152,480. 
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CLA Y-WORKING INDUSTRIES. 


By JEFFERSON MIDDLETON. 


INTRODUCTION. 


With the exception of the section on clay production, this report 
deals with the products of the clay-working industries, and hence the 
tables are made up to show the products of clay and not the production 
of clay. 

During the year 1903 the great prosperity of the clay-working . 
industries of recent years, as recorded in the reports of this office, was 
continued, though the gain in neither branch of the industry was so 
large as in 1902. At the beginning of the year, in view of the then 
unusually prosperous condition of the industry, the feeling among the 
operators appeared to be that the prosperity would be continued 
throughout 1903. That this feeling had a good foundation in fact is 
shown by the figures herein presented. These figures show that the 
value of the clay products marketed was the largest ever recorded in 
this country, and, perhaps, in any other, and that the product would 
have undoubtedly been much greater had not the element of labor 
disturbance been so much in evidence. The labor troubles were not 
within the clay-working industries, however, as no strikes—certainly 
none of importance—were recorded during the year. But the strikes 
in the building trades, especially in the large building centers, such 
as New York, Pittsburg, and Chicago, could not but have their effect 
on the consumption of building material, and though the higher prices 
realized for clay products upon the resumption of building may have 
offset, to a small extent, the lack of sales during the strikes, the fact 
remains, notwithstanding the increased value of the buildings erected 
in the large cities, that the consumption of clay products would have 
been greater had building operations in these centers been uninter- 
rupted by strikes. 

In spite of the increased cost of manufacture, the averaye price 
per thousand of brick, the only product for which quantities can be 
given, has increased but little—20 cents per thousand for common 
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brick, 85 cents for front brick, and 55 cents for vitrified brick. This 
is an increase of hut 3 per cent in case of common brick, 7 per cent for 
front brick, and 6 per cent for vitrified paving brick. Surely this is 
a most creditable showing for the clay manufacturers of the United 
States, as the increase in cost to the consumer in most other products 
has been much greater than in the case of clay products. 

While the number of operating firms reporting is practically the 
same—6,033 in 1903 as compared with 6,046 in 1902—the average value 
of the output per plant increased from $20,207 in 1902 to $21,708 in 
1903, showing that the plants are becoming larger rather than more 
numerous, which conforms to the tendency of the times. The average 
value of the output per plant in 1901 was $17,164; in 1900, $14,859. 
This is an increase in the average value of output per plant of $6,849, 
or over 46 per cent in three years. This does not mean that the plants 
have necessarily increased their capacity to that extent, but rather that 
the smaller plants have either gone out of existence or have been com- 
hined with or taken over by some plant already in existence. For the 
same reason the number of firms reporting does not by any means rep- 
resent the number of plants in operation, as all of the plants in one 
State belonging to one firm or individual are counted as one plant. 
Thus, there are 144 firms reporting 518 plants, which, taken separately, 
would add 374 to the number of plants reported. 

In the pottery industry there seemed to prevail, especially in the 
western district, the impression, perhaps well founded in some places, 
that the year’s business was not so good as that of the previous year. 
However, from the returns furnished this office by the potters them- 
selves, as shown in this report, it appears that on the whole the 
industry was prosperous, the product reported being even greater 
than that of 1902, but the proportional gain over 1902 was not so great 
as the gain of 1902 over 1901. 

There are many small plants which make no report to this office, 
but the figures here presented are practically a census; for, it is 
believed, all the plants not included in these figures would represent 
considerably less than 1 per cent of the total, every plant whose 
product was valued at $10,000 or more being included. 

The value of the clay products as shown in the appended tables 
increased from $122,169,531 in 1902 to $130,962,648, a gain of 
$8,793,117, or 7.20 per cent. The increase in 1902 over 1901 was 
$11,957,944, or 10.85 per cent. The gain in 1903 was, as is shown in 
one of the tables, participated in by both the brick and tile and the 
pottery branches of the industry. 

The sand-lime brick industry, mentioned in the last report, made con- 
siderable progress during 1903. Several plants had their product on the 
market, and quite a number of new plants were built during the year, 
but the large majority were engaged in preliminary work and put no 
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product on the market, though they will undoubtedly be factors in the 
production of 1904. Returns covering 16 operating plants show a 
marketed product of 20,860,000 brick, valued at $155,400, an average 
of $7.45 per thousand. These brick are not included in the tables in 
this report. Of these 16 operating plants three were located in 
Michigan, two each in California, New York, South Dakota, and 
Texas, and one each in Arizona, Maryland, New Jersey, North 
Carolina, and Pennsylvania. 
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The publication of these figures would have been impossible without 
the cooperation of the clay workers of the country, to whom cordial 
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thanks of the writer are extended to him for this aid. Thanks are also 
extended to the officials in many of the cities who have supplied the 
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As in previous years, the State geological surveys of lowa, Mary- 
land, and North Carolina, have cooperated in the collection of the 
figures for their States, the complete returns for these States being 
due to the efforts of the officers of the respective State geological 
surveys. The New York State Museum, Albany, N. Y., also cooper- 
ated in the collection of the statistics of the clay-working industries 
in that State for 1903. 


BUILDING OPERATIONS. 


The following table shows the number of building permits and the 
value of the buildings erected under these permits in the leading cities 
of the United States in 1902 and 1903. These figures are from official 
sources, having been furnished in every case by the city officers in 
charge of the building departments. An effort was made in previous 
years to obtain figures for new buildings only, but it has been found 
that in so few of the cities are the records kept in such a manner as 
to segregate the permits for new buildings from permits for repairs 
that the figures here given cover both new buildings and repairs. Nor 
is it possible to separate the brick and stone buildings from those built 
of wood, but it is safe to assume that practically all permits in the larger 
cities are for brick or stone buildings and that in the smaller cities 
many of the buildings erected are of wood. 
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Building operations in the leading cities of the United States in 1902 and 1908. 


Allegheny, Pa .................. 
AANA PI 
Boston, Muss.....ooooooomom.ooo... 
Brooklyn, N. Y.a................ 
Bufalo: Ne Larissa 
Cambridge, Mass ............... 
Chicugo His ccelis veu 
Cincinnati, Ohío................ 
Cleveland, Ohio ................ 
Columbus, Ohio ................ 
Dayton, Ohlos Das 
Denver, Col0......oo.oooccoomooo.. 
Detroit, MICE nati 
Fall River, Mass ................ 
Grand Rapids, Mieh ............ 
Hartford, Conn ................. 
Indianapolis, Ind................ 
Jersey City, N dos sceau Oo 
Kansas City, Mo ................ 
Los Angeles, Cal................ 
Louisville, Ky odia 
Memphis, Tenn................. 
Milwaukee, Wis ................ 
Minneapolis, Minn ............. 
Nushville, Tenn ................ 
Newüark,N.J.................... 
New Haven, Conn.........Lu.. 
New Orleans, La................ 
New York, N. Y.5............... 
Omaha, Nebr ................... 


Philadelphia, Pa 


[I ttNDBrE. Pi cu sa x ass ER 


ee ee ee) 


sono o nano... .. 9 «9 9 ee ee 


e... o .op=oarona oso...» 


rocoso .o nn... .n..k.ooo...oo 


rS..ono....o ...cosoanc.sa 


.....or.. one .n.o on... o .. ..o oo 


eso n..o.o.n.n.oe.o n  . noo cas. o... 


Locos. o so nono... e... oe...» 


e... .o oo eoo rs... no... .o.o..o 


ne enn... econo oe.» 


eo co cono o... <o000:<.... . 


a... .ooeo a... <<. oc oncsocsooa 


LOoroerno. nena ..........o 


, Number 


| oí per- 


ecc "2.t962.92999 99 * 9» 


II 


re. 


e^ co. non... . .......oo 


es .ononoe.n. ... e... ooo» 


e...co.o.n..n.o. on... .oo en... o 


ecc .o.n..ea ...oen.oo "e| 


na... c.o..o......»... conan 


>.6Oo ”...a novo n.. eo sn... ..o»o 


i 


.o oo noo .onoo.. nn... .. o. so; 


e... en. on... o ee. c 2t 


e" a... e. ..o. o. o n<nono 


eo .on.... e... .o sn... .ooso 


2». e... on... . 0.5... <000..... 


a... .....4<n. o... o oen...oo | 


cercano naco. on.. eso» 


i 
| 


Providence, R.I ............... IN 


Reading, A cade sed 
Richmond, Vg.................. 

rochester, N.Y occ. 
St. Joseph, MO .................. 
St. Louis, Mo.................. 
St. Paul, Mi La 
San Francisco, Cul.............. 
Semnton, P&.................... 
Seattle, Wash ................... 
Syracuse, A. Y Luise nno Xue e 
Washington, D. ............... 
Worcester, Mass ................ 


..-oeoon... nn... ..n. .0...o...oo 


nor... .ooo.nconsoo. cano... 


A | 


¡$eooe.o. nn. con... o nc. na. recon n.n. oe cn.n e. .n.nn.oo 


e... no. ..eo nor o ooo. n... e. 


ee ono 


encon... e. ..<...a e oonos 


..o.ornn.o..n. nn. non. ne... .eeonoa 


..o..oe. one... .n.n... o... noc. eo. 


*-"e-20nae04925257972n254c2429 


rosana rs raro tea 


mits. 


-l 96, 423 | 368, 469, 037 | 127,555 | 397, 225, 681 


D 


Cost of build- 


ings. 


1,868, 593 


10, 147,055 | 


18, 548, 062 
5, 433, 078 
2, 232, 365 

48, 242, 990 
4, 669, 545 
6,559, 545 
2, 706,315 
1, 361,610 
4,551,151 
5, 496, 500 
1, 481, 350 
1, 332, 095 
1, 105, 000 
2. 989, 753 
2, 491, 817 
8, 054, 248 
9, 603, 132 
2,828, 457 
2,119,324 
5, 655, 423 
7,056, 017 
1, 160, 199 


9,014, 162 . 


$17, 680 
2,916, 262 
89, 882, 778 
1, 626, 045 


29, 992, 260 | 
15,811, 728 . 


2, 554, 050 
1, 072, 600 


| 


2, 346, 000 » 
2,913, 142 
1, 039, 664 
12, 854, 036 . 


5, 151, 480 
14, 001, 172 
1,534, 312 


5,471,620 | 


1,075, 900 
6, 736, 007 
1, 654, 395 


E 


519 


1903, 


Number 
of per- | 
mits. 


| 


13, 241 | 
3, 949 


3, 226 
1,529 
1,200 
1,946 
3, 383 

385 
1,114 

518 
2,532 
1,103 
3,644 
6,395 
1,749 
2, 342 
2,774 
7, 882 
6, 049 
1,695 

307 
1,798 
8, 306 

528 
9,257 
3,283 
1,107 

458 

697 
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753 
4, 802 
1,470 
2, 136 

889 
6, 914 

609 
6, 841 

697 


| 


a The figures for Brooklyn cover the Borough of Brooklyn only. 


b'The figures for New York cover the Boroughs of Manhattan and the Bronx. 


Cost of build- 


ings. 


©2, 127, 350 
3, 161, 445 
15, 261, 940 
26, 628, 20 
6, 263, 402 
1, 290. 694 
47, 295, 660 
4, 502, 255 
6, 259, 931 
3, 909, 159 
1, 000, 000 
4, 725, 401 
6,912, 600 
1, 023, 900 
1, 178, 581 
1, 694, 605 
3, 026, 292 
3, 011, 951 
7, 705, 375 
13, 041, 838 
2, 428, 332 
2, 383, 764 
7, 024, 607 
7, 720, S04 
1,420, 912 
5, 473,77 
1, 624, 601 
2, 964, 154 
86, 502, 231 
1, 338, 820 
33, 487, 211 
15, 901, $35 
3, 795, 500 
1,087, 300 
2, 106, 410 
1, 853, 571 
933, 045 
14, 544, 430 
3, 645, 775 
17, 264, 245 
1,528, 877 
6, 495, 751 
1, 755, 503 
11, 584, 603 
2, 335, 961 


From this table it will seen that the 45 cities reporting show that 
the number of permits issued in 1903 was 127,555, compared with 
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96,423 in 1902, a gain of 31,132 in the number of permits, or 32.29 
per cent, and that the value of the buildings erected under these per- 
mits increased from $368,469,037 in 1902 to $397,225,681, a gain of 
$28,756,644, or 7.80 per cent. The average value of the buildings, 
assuming that one permit was issued for each building, was $3,821 in 
1902 and $3,114 in 1903... In Greater New York the number of permits 
issued increased from 4,886 in 1902 to 8,013 in 1903, while the value of 
the buildings erected thereunder increased from $108,430,840 in 1902 
to $113,130,451 in 1903. This is an increase of 3,127, or 64 per cent, 
in the number of permits, but of only $4,699,611, or 4.33 per cent, in 
the value of the buildings to be erected under them. In New York 
City alone the permits increased from 2,877 in 1902 to 3,306 in 1903, 
a gain of 429, and the value of the buildings to be erected decreased 
from $89,882,778 to $86,502,231, a loss of $3,380,547. In Brooklyn 
the permits increased from 2,009 in 1902 to 4,707 in 1903, a gain of 
2,695, and the value of the buildings increased from $18,548,062 in 1902 
$26,628,220 in 1903, a gain of $8,080,158, or 43.56 per cent. Chicago, 
next to New York, shows the largest value in buildings erected; but in 
1903, as in New York, while the number of permits increased the value 
of the buildings decreased. The table shows that the permits issued 
in 1902 were 6,099, in 1908, 13,241, an increase of 7,142, or more than 
117 per cent, but that the value of the buildings decreased from 
$48,242,990 in 1902 to $47,295,660 in 1908, a loss of $947,330, or 1.96 
per cent. Philadelphia, the next most important city in building 
operations, showed an increase in both the number of permits issued 
and in the value of the buildings erected. The number of permits 
issued increased from 8,954 in 1902 to 9,257 in 1903, an increase of 
303, or 3.38 per cent, and the value of the buildings increased from 
$29,992,260 in 1902 to $33,487,211 in 1903, a gain of $3,494,951, or 
11.65 per cent. San Francisco was the next city in value of buildings, 
those for which permits were taken out in 1903 being valued at 
$17,264,245, as compared with $14,001,472 in 1902, a gain of $3,262,773, 
or 23.30 per cent. Pittsburg and Boston are next in order with a 
gain of $90,108and $5,117,885, respectively, the values of buildings 
erected being $15,901,836 and $15,264,940. St. Louis is the city of 
next importance, with building permits authorizing the erection of 
edifices valued at $14,544,430 in 1903,compared with $12,854,036 in 
1902, a gain of $1,690,394, or 13.15 per cent. The largest relative 
gain was at New Haven, where the buildings rose in value from 
$847,680 in 1902 to $1,624,601 in 1903, a gain of $776,921, or 91.65 
per cent. Washington, D. C., comes next, with a relative gain of 
nearly 72 per cent, and Atlanta, with a gain of 69.19 per cent. The 
cities to show losses in 1903 besides those mentioned, were Allegheny, 
Cambridge, Cincinnati, Cleveland, Dayton, Fall River, Grand Rapids, 
Kansas City, Louisville, Newark, Omaha, Richmond, Rochester, St. 
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Joseph, St. Paul, and Scranton. 
however, the decreases were small. 


in Boston in 1903 was $5,373 and $9,457 in 1902; 
in 1902; in Chicago, $3,572 in 1903 and $7,910 in 


in 1903 and $9,232 
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In the majority of these cities, 
The average value per building 
in Brooklyn $5,657 


1902; New York, $26,165 in 1903 and $31,242 in 1902; Philadelphia 


$3,618 in 1908 and $3,350 in 1902, 


It will be noted that in all of 


these large cities, except Philadelphia, the average cost per building 


decreased. 


PRODUCTION. 


In the following tables will be found statements of the values of the 


clay products of the United States in 1902 and 1903: 


Value of the products of clay in the United States in 1903, by States and Territories. 


State. ee and | Pottery. | Total. 
e. | 

ADU: tance a ee E QE $1, 301, 607 $23,320 | $1,327,927 
PTI A REPE ¡No PPP 109, 755 
PS 2d a fot ONTEN Sal el ed Raed me Soak ERE Ld que 978, 346 11, 600 589, 946 
A ona s dos O cea tues DU oe ng ua walt’ 2 782, 005 49, 478 2, 831, 543 
COlOBOO euro sat ees an religieuse d Ga M ea e RON Ede 2, 011, 441 56, 869 2,065, 310 
Connecticut and Rhode Island... 0.0... cece ee llli... 1,093, 619 @112, 450 1, 200, 069 
Dela Ware. oe oa A is to CEP C eee AU SUR AA 203, 908 
DistrictuorCcolüumbbi A A YR ACA SU wanes 319, 697 10, 854 330, 511 
POTTS cu T Pe sed LE pat DUM rss ed A 22], 225 
CPT ire x ct vite A Gui ut aM a ah E Ee 1, 708, S80 22, 142 1,731,022 
AA A E SE AA et 164, ¡AAA Pees 164, 107 
O AI A A A. 10, 291, 061 N99, 733 | 11,190, 797 
Ellie ou tel hel ee CoA Sa ane oon em FUEL SW EE 5, 113, 656 580, 969 5, 604, 625 
Manius d" -——--—-——iÉ——————— 166,022 loco. 166, 022 
BOW es hao edu Ed px uUa teni O 3, 037, 641 55, 702 3, 095, 403 
KANSAS Mp 1, 463, 475 23, 529 1, 457, 004 
E V s uentos A a ean a Fd LE dE EE 2,051, 132 139, 827 2, 190, 959 
LoüisiA HA Tc "cR opus 813, 387 1b) 813, 387 
ALTO A A O IN 677,182 (^) 677,182 
uadit M ————Á————— KD 1, 435, 566 473, 255 1,908, 821 
Me a 1, 807, 849 300, 836 2, 108, 685 
MIDI A keen 1,662, 414 48, 007 1,710, 421 
A A A IN 1, 527, 008 397, 578 » 924, 556 
Mississippis ss 662, 737 14, 295 677. 032 
MISS e css 5, 610, 206 51, 401 5, 661, 607 
MODERA osas cda 329, 317 (5) 329, 317 
NODPISRH vicious oo A EIE REID Kee mui cS d qud 70S, DD: AA 768, 255 
NEVA A A e 00. 900 aos 99, 905 
New Hitt pe hire MM" ——— m 565, 62] b) 568, 621 
NOW CISC A A A eae ii iade add 7,101, 713 6, 315, 226 | 13, 416, 439 
New Mexico nes dro ease eaten adie bold M De cd 112,030: oes oio ve 142,039 
DOW TUER a A A ES 7,934, 174 1, 274, 078 9, 208, 252 
North CATON cosa o rix exe Re Me alte ean 848, 264 14, 232 562, 196 
North Dakoti roires erann "e ¡AS E 127, 085 
ODES A E T E E E E A A N TP 14, 120, 041 11,088,087 | 25,208, 125 
OK la ROMA: ara ao as ts daa 365,955 |... .......... 368, 955 
Orel sv Loeecin tege A Eu ates ane uL eiue 125, HA (^) 425, 544 
Pennsvle nni euius ome A I ERE REM. e uda Dee suam 16, 973, 772 1,873,552 | 18,847,324 
South Carolinas a ON Y Piste 647, 368 9, 827 657, 195 
South DIURODE oce A cu uda ada bar ad A da uei. Gs. S25 
du D V" 1,072, 342 114, 174 1,156, 516 
ja. "mc TN 1, 374,914 97, 666 1,472, 580 
A ETATE A ee See eet ae wes 435, OS4 5, 300 440, 384 
Vermont 2.250000. scene duxi odo aed ts a pst deum 2a aaa bise 114, 00] b) 114, 001 
A A A O 1, 650, 660 22, 686 1,673, 346 
Na ea stata esate Sita ken eR RR EE sec cae elles oe ce 912, 165 16, 100 928,265 
A A Qa O on OA 1, 310, 060 1, 248, 500 2, 558, 560 
WV ISCONGID A eae season A etwas 1, 298, 810 13, 586 1, 307, 396 
WYOMINE Tu ea ee a eee ee iad tee ete te See ote M e CR De Odo A EE 22, 663 
Other A A Um Mss sU Mee scele LL i news c 71, 133 c71,133 

A A Ia UM Rid icu Ede 105, 526, 596 25, 436, 052 | 130, 962, 648 
Percentof total. A A xe Ste E D te d itu ez 80. 28 19. 42 100. 00 


a Produced by Connecticut alone. 
b Ineluded in Other States, 


€ Includes pottery products which eould not be separately classified without disclosing the opera- 


tions of individual establishments. 
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State | Bron A Pottery. Total. 
| . 

AREA, A $26,499 ^ 81,016,364 
APIBODA uda each era da SQ A a a a 6 X ob YER RO REN" 111,008 dra ao 114, 608 
ESTRENA RAE | 510, 728 9, 450 520, 178 
PA Soda ods de se ER TIA A A 2,201,489 | 51,607 | 2,258, 096 
COCOS rods s dep hd Sactood dy33 Si REGAT NAPA ANA 2, 166, 665 34,315 2, 200, 983 
CORNUCTIOUE a occa uu es cu EX Earn Xe q ba A Es Wen wed-DE a aai] a 1, 100, 781 b116,897 | 41,217,678 
TROUSER TOS rá a AAA Hd, M eee eee 144, 934 
Dret bf Cones MANN AS 258, 430 9,197 267,627 
FIOFNIB rar EU AAA 5 50s bee | 175, 442 c 175, 442 
DEOR EERI rcm Moo ih ooa d. ce Duce qo A daa RA A 1, 491, 830 16, 839 1, 508, 669 
PRA WA T EA e e C92S OPE TEYXERETETS AE irri DOR OI SER I Rd A | T MR, RETREAT (d) 
EEN WIDE ESA AI IA ROMAE | E O E 93, 048 
Da AOS nk Se SNR IRAN SOS INIMA DIA AAA A 9,187,426 694,414 | 9,881,840 
AE IA EUH pee MI RD S 4, 625, 449 1 5, 283, 733 
MALAD TAMHOMY A AA CARTA TRA ERI I Rio pr EATER 107 018: dia om | 167, 674 
(Clo RA A IE TOS A 2,797, 949 45, 387 2, 843, 336 
ROG MET 1, 221, (e) 1, 221, 588 
O seredan tie os QUEM PA pos a RSME ROS RER DU I aerarii in 1, 736, 000 137, 043 1, 873, 043 
LOCIRANE roca 642, 424 c) 642, 424 
PUT R E E vernywisaogausees 656, 648 c) 656, 648 
Na AS Na t ici rico aa sleds 1, 380, 062 25, 800 1, 905, 362 
MMC UNI rr CHR eee Aa n E oH Ra ES 2, 075, 212 300, 455 2,375, 667 
O A re ee ISP MOD nie IR Opi aes 1, 660, 942 83, 1, 744, 040 
MiO a Loci x Esch) ds robo 1, 531, 006 870, 725 1, 901, 731 
MiB AA B bs ARES AUTE UE A QE RI QU ACA 501, 785 14, 424 516, 209 
o E O $05 ACD v basa NNG 5, 112, 901 53, 513 5, 166, 414 
ROMA A a Havas cheesy A nas’ 8, 727 (¢) 278, 727 
a A hao Xs A S Eben RE ENS E ca D d 704; GOR Is cos onn es] 757,668 
Nëvadn E A E E RON 4b. 000. lización oni 45, 600 
New Hampelfe. iier elena 50856065) aE rtC 4h € Re hg 887, 124 (e) 887, 124 
A A A A meee teeny 6, 420, 304 6,192,969 | 12,613, 263 
NOW A rt A AAA a NE Y IA eae 68, 879 
POO A A i E MIR d actriba OC RARO EPE (IBS A DA 7,484, 682 929, 431 8, 414, 113 
North CASH A A tite ud bao AE JOGOS, 751, 009 14,512 795, 521 
North DARRO c ixkawe-vewsntuehaUenusE c ue e n rr ERRARE RMS 128.214 lic 123, 214 
UE e eco orah a" A A O s 13, 730, 610 10,519,138 | 24,249, 748 
AT A E ES ones 206. WI: heisse lara | 235, 975 
OTRON AA A A aa aaa e 318, 604 M, € 318, 604 
Pennsylvania ici As 15, 957, 160 1,876,265 | 17,833, 425 
O MAA A A A O AA (J) 
South CATOLDA. csesiiraria or rr 596,706 16, 805 613, 511 
na? AAA RU AO AA E 03,425 lesa 63, 425 
TOROS isin cca Fa Rn S ohrR eias Rr NERA a GRON p uo io o QR GR 862, 427 50, 698 913, 125 
y S A IA UDR SOR RIMIS RR Sud 1,595, 612 98, 202 1, 693, 814 
NU s Sens k cca quia? A I E tdi S A aga) 353, 255 5, 750 359, 005 
VII rr Ri ex nmi pedi rx caos e de E. A ARA 78, 886 
i25 05 o re rs wees 1,573, 842 3, 991 1,577,833 
A A O ETT 891,877 13, 354 905, 231 
A REA A S Pisces. da 0d 1, 352, 080 1, 166, 464 2, 518,514 
TEBICOBRI. Lucae n WDR ARR a i XL VEN ARR SEHR A 1, 014,373 12, 285 1, 026, 655 
pone cusp STAGE Soe e ROPE Kates sd A Coho RARO RA 2E ISO PA 22, 150 
AA PPM II O E g 83, 152 g 83, 152 

TOUL cucsseskERenaRRRTRARAREESRARR AAA RS 98, 042, 078 24,127,453 | 122, 169, 531 
PUE CONTO COIE AAA FEES 80. 25 19.7 100. 00 


a Includes Rhode Island. 

b Produced by Connecticut alone, 

eIncluded in Other States. 

dIncluded in Oregon, 

eIneludes Hawaii. 

f Included in Connecticut. 

gComprising pottery totals for the following States: Florida, Kansas, Louisiana, Maine, Montann, 
New Hampshire, and Oregon. This total could not be distributed among the States to which 11 
belongs without disclosing the operations of individual establishments. 
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These tables show that the value of the clay products increased 
from $122,169,531 in 1902 to $130,962,648 in 1903, a gain of $8,793,111, 
or 7.20 per cent. The gain in 1902 over 1901 was $11,957,944, or 
10.85 per cent: Had the labor troubles in the building trades been 
less pronounced the output of building brick in 1902 would have 
probably been reached, and, with the added value, the increase of 
1903 over 1902 would have been as great as that of 1902 over 1901. 
Nevertheless, the increase is an indication of the healthy growth of 
the industry, which, unless unforeseen conditions arise, ix bound to 
become one of the great industries of the country, owing to our mag- 
nificent supplies of clays in almost every State of the Union. 

Of the total value mentioned above, the materials which enter into 
structural and engineering arts, the brick and tile of this classification, 
composed $105,526,596, or 80.58 per cent, and the finer products, pot- 
tery, composed 19.42 per cent. In 1902 these percentages were 80.25 
and 19.75, respectively. These two classes of products have main- 
tained about these proportions for several years. 

The following table shows the value of the clay products of the 
United States from 1898 to 1903: 


CLAY-WORKING INDUSTRIES. 
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Value of the products of clay in the United States, 1898-1903, by States and Territories. (a) 


State or Territory. 1898. 
Alabama... eia See ERR $456, 597 
ATZO eeu ii 81, 509 
Arküli-8..... cc cc lees eere 245, 700 
CulilOrhib.. e rh x ere 1, 263, 734 
COIOPNOO «necs enanos 160, 767 
Connecticut and Rhode 

ISAM A A 952, 180 
DURERO da ra aa 160, 555 
District of Columbia ......... 320, 320 
A mee eebEY E 130. 957 
CGUOODETIE sec eee e me OPE 857, X 
Id lUo O 27,365 
IUOS. cou ex RES 6, 866, 715 
AA teen ce cen 3, 331, 997 
Indian Territory ............. 35, 033 
n A td eas 2, 185, 022 
IE A E E E ess 444,975 
Kentueky.......oooomonomo..o 1, 000, 940 
Louisiana.................... 517, 059 
WEG AA ETE TTE 600, 029 
Maryland 2o ere ace erates 1, 542, 553 
Massachusetts......... Late. 1, 809, 070 
Mpechi ¿add 1. 013, 362 
Minnesota ....oooocmoooooomo.o.. 1,132, 584 
Misslssippkaes ess nei deans cea’ 321, 783 
MissoUurl JLo... ce cece cee wees 8, 112, 716 
Montana........ cece ccc wees 275, 026 
Nebraska .................... 513, 565 
AA AAA IA 
New Hampshire ............. 439, i 
New Jersey 1... ccce eee ese 8, 706, : 
New Mexico ................. 41, 940 
NOW VO Ka ea eoe rex 6,717. 333 
North Carolina ...... Marware 429, 782 
North Dákota................ 72, 900 
A EOS 13, 167, 627 
Oklahoma ................... 78, 258 
COTOEOIL. lcd Row rrr re wees 131,564 
Pennsylvanía................ 9, 714, 653 
South Carolina............... 259, 232 
South Dakota ......oooooooo.. 30, 770 
Tenes ...oooooooomooncroso. 520, 035 
TEXAS o ta 817,797 
Cibao Moe 180. 992 
VO EMO ooir t edee ia 59, 474 
VITRINA. ba so o xr RX A EE 894, 3&3 
Washington.................. 250, 988 
West Virrinia................ 1, 095, 575 
WISCONSIN: cacas 877, 306 
Wyoming EIE vex S 8, 825 
Other States............eeese ll leere eee. 

TOUR] e cce a Ed ER edid 


Operating firins reporting.... 


a In 1898 the figures for California include the 
rado, those of Idaho, Montana, Nebraska, 


Georgia, those of Florida; 


sota, those of Wisconsin; and Nort 


$897, 810 
101, 954 
339, 142 

1, 587,518 

1, 071, 388 


1,074, 202 
168, 155 
481, 145 
138, 808 

1, 263, 995 

47, 624 

7, 259. R25 

4, 235, 954 

35, 075 
2, 233, 808 
839, 767 

1, 358, 125 

551, 729 
32. 685 

1,679, 641 

2,181,710 

y 2x3, 997 

1,218,697 
546, 741 

3, 666, 616 
314, 310 
843, 315 

17, *50 
570, 287 
10, 787, 273 
108, 090 

8, 076, 412 
774, 202 
168, 124 

16, 500, 625 
150, 552 
327,374 

14, 103, 245 
605, 329 

46, 500 
948, 853 

1,221,119 
216, 449 
131, 925 

1,093, 784 
691, 277 

1,451,539 

1,811,712 


74, 487,680 95,797,370 
o, 971 | 


6, 962 


$712, 727 
112, 737 
3x1, 012 

1, 375, 998 

1, 200, 519 


1, 099, 972 
156, 274 
288, 033 
140, 604 

1, 193, 218 

49, 352 

7, 708, RY 

3, 858, 350 

30, 233 

2, 291, 251 

1, 016, 750 

1, 451, 324 
507. 694 
724, 934 

1,711, 856 

1, 833, 101 

1,151,695 

1, 296, 697 
' 573, 368 

3, 736, 567 
350, 459 
683, 958 

9, 580 

485, 013 
10, 928, 423 
41,898 

7, 660, 606 

815, 975 
92, 399 

18, 304, 628 
164, 457 
281,385 
13, 391, 748 
111, 336 
43, 440 
915, 578 

1,171,017 
234, 221 
121,041 

1,305, 195 
6:25, 459 

2,016, 765 

1,072,179 


e.o ness orn.ncjocorc nn .n.o.no 


' 96,212, 345 


6, 175 


$946, 791 


92, 986 | 


407. 263 
l, 769, 155 
1, 014, 567 


1,130, 909 
131, 164 
324, 008 
190, 674 

1,545, 083 

68, 328 

9. 642, 490 

4, 466, 454 
117, 224 

2, 731. 825 
981, 020 

1, 514, 543 
615, 703 
TH, 678 

1, 605, 656 

1, 870. 837 

1,542, 034 

1, 515, 617 
456, 47: 

4, 474, 553 
339, 221 
806, 473 
17.625 
760, 964 
11,681, 878 
81,345 
8,291, 718 
111, 338 
76, 705 
21,574, 985 
205, 000 

b 263, 891 

15, 321, 742 
575, 215 

, 602 
, 907 
915 
¿180 
554 
1, 439, 317 
914, 795 
1, 946, 450 
1,247,514 
238. 950 

€ 76, 488 


110, 211,537 


6, 421 


———————————M—————————————————————— — a 


1902. 


$1,016, 364 
114, 608 
520, 175 

2, a OUD 

UN i 


2, 200 


l, 217,078 | 


144, 934 
267, 627 
175, 412 

1, 505, 669 
93, 018 

9, 881, 510 
9, 283, 133 
107,074 

2, 843, 886 
1, 221, 58s 
1,873, 043 
642, 424 
656, 648 

1, 905, 362 
2 375, 667 
1,744, 040 
1,901, 731 
516, 209 

5, 166, 414 
278, 727 
757, 665 
45, 600 
887, 124 
12, 613, 263 
68, 879 
8,414,113 
795, 521 
123,214 
24,240, 7418 
235, 075 

b 315, 6004 
17, 533, 425 
613, 511 
63, 425 
913, 125 
1.693.811 
354, 005 
75, 856 
1.577, 833 
905. 231 
2,515,514 
1, 026, 658 
22, 150 
d 83,152 


, 


122, 169, 531 


6, O40 


ttery products of Oregon and Washington: 
and Utah; 


— 


1907. 


A — — 


$1,327,977 
109, 755 
550, 916 
2,831,543 
2, 068, 310 


1, 206. 069 
203, GOS 
330,511 
221,295 

1,731,022 
161. 107 

11,190, 797 

5,694, 625 
166, 022 

8, 095, 103 

1, 487, 004 

2, 190, 059 
813,357 
677,182 

1, 908, £21 

2, 108, 685 

1,710, 121 

1,924,586 
677,032 

5, 661, 607 
329. 317 
768, 255 

99, 905 
568, 621 
18, 416, 939 
142, 039 

9, 208, 252 
862, 496 
127,085 

25, 208, 128 
308, 955 
425,544 

18, 447,324 
657,195 

68, 825 

1,156,516 

1, 472, 580 
440, 354 
114,001 

1,675. 316 
YR 765 

2,508. 560) 

1, He; 2396 

22,063 
e71,133 


130, 962, 648 


6, 023 


Colo- 


Maryland, those of the Distriet of Columbia; 


operation of individual establishments may not be disclosed. 


b Includes Hawaii. 


Mississippi, those of Louisiana; New Hampshire, those of Maine; Minne- 
Carolina, those of South Carolina. This is done in order that the 


e Comprising pottery totals for the following States: Florida, Kansas, Maine, Montana, New Hamp- 
shire, Oregon, and Utah. This total could not be distributed among the States to w hich it belongs 
without dise losing the operations of individual establishments. 

dComprising pottery totals for the following States: Florida, Kansas, Louisiana, Maine, Montana, 


New Hampshire, and Oregon. 


belongs without disclosing the operations of individual establishmenta, 
e Includes pottery products which could not be separately classified without disclosing the opera- 


tions of individual establishments. 


This total could not be distributed among the States to which it 
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The foregoing table shows the value of the products of clay by 
States and Territories for six years and the number of firms reporting, 
and is a condensed statement of the industry for the period covered. 

Notwithstanding the general prosperity, asshown by this table, eight 
States showed a decline in the value of their products as compared 
with 1902. Some of these decreases were, however, small, and as only 
one of these States, Texas, showed a decrease in 1902 it is only fair 
to assume that it was due most probably to local conditions that the 
clay-working industries in these States showed a slight falling off. 
The States showing the decreases are: Arizona, $4,853, or 4.23 per 
cent; Colorado, $132,673, or 6.03 per cent; Connecticut and Rhode 
Island, $11,609, or 0.95 per cent; Indian Territory, $1,652, or 0.99 
per cent; Massachusetts, $266,982. or 11.24 per cent; Michigan, 
$33,619, or 1.93 per cent; New Hampshire, $318,503, or 35.9 per cent, 
and Texas, $221,934, or 13.06 per cent. The location of these States 
should be observed, four being in the West and Southwest, three in 
New England, and one in the Central West. 

The States showing the largest increases were: Illinois, $1,308,957, 
or 13.25 per cent; Pennsylvania, $1,013,899, or 5.69 per cent; Ohio, 
$958,380, or 3.95 per cent; New Jersey, $803,676, or 6.37 per cent; 
New York, $794,139, or 9.44 per cent, and California, $578,447, or 
25.67 per cent. 

In the following table will be found a comparison of the several 
varieties of clay products made in 1902 and 1903, showing the actual 
gain or loss, together with the percentage of gain or loss: 


Value of the products of clay in the United States in 1902 and 1903, with increase or 


decrease. 
Product. 1902. jx. jj fneronse n res 
| in 1903. 

Common DICE 200 $48,885,869 ' $50,532,075 | $1, 646, 206 3. 37 
Front bricks AA das 5, 318, 008 5, 308, 908 a 9, 100 a1.78 
Vitrified paving brick........................... 5, 744, 530 6, 453, 849 709, 319 12. 35 
Fancy or ornamental brick ..................... 335, 290 322, 567 a 12, 723 ' a 3. 79 
Enameled brick erreur ro ar x Rar 471, 163 569, 689 98, 526 20.91 
Fire brick and stove lining .................. Dua 12, 601, 435 14, 062, 369 1, 460, 984 11.59 
DRAIN tlle; oda da 8, 506, 787 4, 639, 214 1, 132, 427 32. 29 
Sewer pipe ind INTR Ra onis an 7,174,892 8, 525, 369 1,350, 477 18. 82 
Ornamental terra CottA............ooooooooooooo. 3,526, 906 4,672,028 | 1,145,122 32. 47 

Fireproofing, hollow building tile or blocks, and | 
terra-cotta luUMbeT.........ooooooooconnronoooo. 3, 175, 593 3, 861, 343 | 685, 750 | 21.59 
Tile (not drain) cios rad E er ete ne 3, 622, 863 8, 505, 329 a 117,534 a 3. 24 
Miscellaneous ............... TN 3,678,742 | 8,073,856 | a 604, 886 a 16. 44 
Total brick and tile ..........0.2s.eeeecee- 98,042,078 | 105,526,596 | 7,484,518 | 7.63 
Total pottery cuate acer asec ses ae 24, 127, 453 25, 436, 052 1, 306, 599 5. 42 
Grand total i siii ea 122, 169,531 | 130, 962, 648 8, 793, 117 7.20 


a Decrease. 
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This table shows in a striking manner the results of the canvass of 
this Office and the lines along which there is most activity. It will be 
observed that four varieties of product showed a decrease—front brick, 
fancy ornamental “shape” brick, tile (not drain), and the miscellane- 
ous products. The loss in the last is, however, of little importance, 
since it may mean merely that the products embraced in this column 
have been better classified and reported under some other classifica- 
tion. The other decreases are so small that they are hardly worth 
considering, so that the entire industry may be considered as having 
been in a highly prosperous condition in 1903. 

As mentioned elsewhere, the disturbances in the labor world undoubt: 
edly reduced the demand and consequently the consumption of build- 
ing material, especially in the eastern centers, yet the value of the 
building brick increased from $55,010,330 in 1902 to $56,733,239 in 
1903, a gain of $1,729,909, or 3.18 per cent. As compared with 1901, 
when the building brick were valued at $51,048,653, this is a gain 
of $5,684,585, or 11.14 per cent, which indicates a substantial growth 
in this branch of the industry. 

The common-brick product incregsed in value from $48,885,869 in 
1902 to $50,532,075 in 1903, an increase of $1,646,206, or 3.37 per cent. 
In 1902 this product showed a gain over 1901 of $3,382,793, or 7.43 
per cent. 

The front-brick product showed a small decrease—from $5,318,008 
in 1902 to $5,308,908 in 1908, a loss in value of $9,100, or 1.78 per cent. 

That the vitrified paving-brick industry is in a flourishing condition 
is shown by the steady gain in value that this product has made for 
several years, the increase in 1903 over 1902 being one of the largest 
gains recorded since this Office began the collection of figures relating 
to clay products, namely, $709,319, or 12.35 per cent, as compared 
with a gain of $260,396, or 4.75 per cent, in 1902 over 1901. The 
total value of this product was $5,744,530 and $6,453,849 in 1902 and 
1903, respectively. This product is fourth in point of value, being 
exceeded only by common brick, fire brick, and sewer pipe, respectively. 

The value of fancy-shaped brick showed a slight decline in value as 
compared with that of 1902, the figures being $335,290 in 1902 and 
$322,567 in 1903, a loss of $12,723, or 3.79 per cent. 

The enameled brick product showed a gain of $98,526, or 20.91 per 
cent. This is a product which seems destined to become a more 
important branch of the industry than at present, owing to its 
extended use in large buildings for both ornamental and sanitary 
purposes. 

The fire-briek industry is one of great and growing importance. 
In 1903 the value of this product was $14,062,369, as compared with 
$12,601,435 in 1902, a gain of $1,460,934, or 11.59 per cent. It was 
gecond only to common brick in point of value, and it has increased 

M R 1908——951 
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in value of product $5,004,252, or 55.25 per cent, in five years. This 
product is consumed almost wholly in the iron and steel industries; it 
naturally follows the rise and fall of these articles; and, as in 1903, 
the largest production of iron and steel ever attained in the United 
States was made, the value of the fire brick of that year was also the 
largest in the history of the industry. 

The drain-tile product increased in value from $3,506,787 in 1902 
to $4,639,214 in 1903, a gain of $1,132,427, or 32.29 per cent. The 
gain in 1902 over 1901 was $363,786, or 11.57 per cent. The unusu- 
ally wet seasons of 1902 and 1903 undoubtedly were responsible for 
this large increase. There seems, however, to be a growing confidence 
in the benefits of drainage in the middle West, which may be, in part, 
at least, responsible for this large increase in the drain-tile industry. 

The sewer-pipe product is another that has made constant gains in 
recent years, going from $7,174,892 in 1902 to $8,525,369 in 1903, a 
gain of $1,350,477, or 18.82 per cent. The.gain in 1902 over 1901 was 
$437,923, or 6.50 per cent. This product has steadily gained in value 
from $3,791,057 in 1898 to more than double that value, or $8,525,369, 
in 1903. 

Ornamental terra cotta showed the largest proportional gain in value 
of any product, rising from $3,526,906 in 1902 to $4,672,098 in 1903, 
a gain of $1,145,122, or 32.47 per cent, thus attesting the popularity 
of this material. The use of glazed terra cotta in modern buildings 
in large cities where bituminous coal is the principal fuel is on the 
increase, as its merits as a building material are unquestioned. 

Bireproohng: another material which finds its chief use in large 
buildings, is also gaining in popularity, as is shown by the large 
increase in 1903. The product in that year was valued at $3,861,348, 
as compared with $3,175,593 in 1902, a gain of $685,750, or 21.59 per 
cent. Recent large conflagrations have testified most forcibly to the 
great advantage of fireproof construction. 

Although the product classed as tile (not drain), embracing floor, 
wall, and mantel tile, increased in 1902 over 1901, in 1903, as com- 
pared with 1902, there was a slight falling off, the value of the product 
dropping from $3,622,863 in 1902 to $3,505,329 in 1903, a loss of 
$117,534, or 3.24 per cent. 

The brick and tile industry as a whole increased 7.63 per cent, or 
from $98,042,078 in 1902 to $105,526,596 in 1903, a gain of $7,484,518, 
and the pottery industry gained in the value of its product $1,308,599, 
or 5.42 per cent, the total gain for both branches of the industry 
being $8,793,117, or 7.20 per cent. 

The following table shows the products of clay in the United States 
from 1894 to 1903, inclusive, by varieties of products, together with 
the total for each year and the number of operating firms reporting: 
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Products of clay in the United States, 1894-1903, by varieties. 


Front brick. 


803 


Common brick. 
‘operating j e AVES 
mz DELE. Quantity. Value. Sce Rer Quantity. Value. price per 
thousand. | sand. 
Thousands. Thousands. 
A P cde se 6,152,420 | $35, 662, 538 $5. 70 (a) A 
AN ade sows ess 6, 017, 965 31, 569, 126 5. 25 839,204 | $4,399,367 $12. 97 
1896........ 5, 293 5, 703, 279 29, 664, 043 5.20 270, 335 3, 390, 941 12. 54 
1897... 5, 424 5, 292, 532 26, 430, 207 4. 99 310, 918 3, 855, 053 12. 40 
1898........ 5,971 5, 867, 415 30, 980, 704 5.28 295, 833 3, 572, 385 12. 08 
1899........ 6, 962 7, 695, 306 39, 887, 522 | 5.18 438,817 : 4, 767, 343 10. 86 
1900........ 6, 475 7,140, 622 38, 621,514 5.41 344, 516 3, 864, 670 11.09 
1901........ 6, 421 8, 038, 579 45, 503, 076 5. 66 415, 343 4,709,737 11.34 
1902 AA 6, 046 8, 475, 067 48, R85, 869 5.71 458, 391 5, 318, 008 11.60 
1903........ 6, 033 8, 463, 683 50, 582, 075 5. 97 426, 364 5, 308, 908 12. 45 
Vitrified paving brick. 
———————— | Fancy or | Enam- Stove ] 
Year. Average ¡ ornamen- eled Fire brick lining Drain tile 
Quantity. Value. Pon lo aloe] (value). (value). (value). 
sand. 
Thousanda. 
1891:.....- 457,021 | $3, 711,073 $8.12 | $1, 128, 608 (b) $4, 762, 820 (e) $5, 803, 168 
1895,52 381,591 | 3,130,472 8.20 652, 519 (5) 5, 279, 004 (€) 3, 450, 961 
1896........ 820,407 | 2,794,585 | 8.72 763, 140 (5) 4, 944, 723 (c) 2, 613, 513 
IRD sec 435,851 | 3,582, 087 | 8.22 685, 048 (5) 4, 094, 704 (c) 2, 623, 305 
1898........ 474,419 ' 4,016,822 8. 47 358,372 | $279,993 | 6,093,071 (e) 3,115, 318 
1899........ 580,751 | 4,750, 424 8.18 476,191 | 329,969 | 8,641,882 | $416,236 | 3,682, 394 
1900........ 546,679 | 4,764,124 8.71 289,698 | 323,630 | 9,830,517 | 462,541 | 2,976, 281 
1901........ 605,077 | 5,484,134 9. 06 372,131 | 463,709 | 9,870,421 | 423,371 3, 143, 001 
1902........ 617,192 | 5,744,530 9.31 335,290 | 471,163 | 11,970,511 | 630,924 | 3,506,787 
1903........ 654,499 | 6,453, 849 9. 86 322,567 | 569, 689 |d14,062, 369 (d) 4, 639, 214 
Ornamen-| oo e 
Year. le EE NN cor. notare" alas eds ae 
] (value). (value). blocks (value). * | (value). i 
| (value). 
1894........ $5, 989, 923 nm 185 $514,637 ($) $1, 688, 724 (9) $4, 517, 709 |864, 656, 385 
1895. ....... 4,482,577 | 2, 512, 193 741,626 (J) 2, 572, 628 (9) 6,619,333 | 65, 409, 806 
1896........ 4,588,503 | 2, 359, 983 | 1,706, 504 ($) 1,618, 127 |$7, 455,627 | 1,210,719 | 63, 110, 408 
1897........ 4,069, 534 | 1,841, 422 | 1,979,259 ($) 1, 476, 638 |10, 309, 209 | 1, 413,595 | 62, 359, 991 
1898........ 3,791,057 | 2,043,325 | 1, 900, 642 (f) 1,746,024 |14, 589, 224 | 2,000,743 | 74, 487, 680 
1899........ 4, 560, 334 | 2,027, 532 | 1,665, 066 (S) 1,276,300 |17, 250, 250 | 6,065, 928 | 95, 797, 370 
1900........ 5, 842, 562 | 2,372,568 | 1,820, 214 (J) 2, 349, 420 |19, 798, 570 | 2,896,036 | 96, 212, 345 
1901........ 6,736,969 | 3,367,982 : 1,860, 269 (Sf) 2, 867, 659 |22, 463, 860 | 2, 945, 268 |110, 211, 587 
1902........ 7,174,892 | 3,526,906 | 3,175,593 (S) 3, 622, 863 |24, 127, 453 | 3,678, 742 |122, 169, 531 
1903. ....... 8,525,369 | 4,672,028 | 2, 708, 143 |$1, 153, 200 | 3, 506, 329 |25, 436, 052 | 3,073, 856 |130, 962, 648 


a Common and pressed brick not separately classified in 1894. 
b Enameled brick not separately classified prior to 1898. 


c Stove lining not se 
d Stove lining included in 
e Including pottery 
f Hollow buil 


rately classified prior to 1898. 
re brick in 1903. 
roducts in 1894 and 1896. 

ding tile or blocks included in wr Md prior to 1903. 


y Pottery not separately classified in 1894 and 1 
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This table is interesting, inasmuch as it shows the industry for ten 
years, the period covered by the statistical canvass of this office. 
Almost all products have advanced in total value of output from 1897 
(which was the year showing the lowest value since the beginning of 
the work) to 1903, the total value of the output being $62,359,991 in 
1897, and $130,962,648 in 1903, a gain of $68,602,657, or 110 per cent. 
Brick and tile products have increased from $52,050,782 in 1897 to 
$105,526,596, a gain of $53,475,814, or 103 per cent. Pottery made 
still greater gains, from $10,309,209 in 1897 to $25,436,052, a gain of 
$15,126,843, or nearly 150 per cent. The number of common brick 
rose steadily, with the exception of 1900, from 5,292,532,000 in 1897 
to 8,463,683,000 in 1903, while the value rose from $26,430,207 in 
1897 to $50,532,075 in 1903, except in 1900, when this product was 
less in both output and value than in 1899. The average price per 
thousand ranged from $4.99 in 1897 to $5.97 in 1903. Vitrified pav- 
ing brick has shown a steady growth from 1897 to 1903, and there 
seems to be no reason why this product should not grow in popularity, 
as it is a cheap and highly efficient paving material when properly 
laid, and should appeal to the small municipalities, and could even be 
used to advantage on country roads. 

For the first time an attempt was made to get statistics of the fire- 
proofing industry by itself. Heretofore the information under this 
head has included hollow building block or tile, terra cotta, lumber, 
etc. In 1903 the combined value of these products was $3,861,343, 
and the fireproofing alone was valued at $2,708,143. This fact should 
be borne in mind in making comparisons in this table. 


RANK OF STATES. 


In the following table will be found a statement of the rank of 
States, the total value of the products of clay, the percentage of the 
total products made by cach State, and the number of operating firms 
reporting in each State in 1902 and 1903: 
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Rank of States, value of output, and percentage to total value of clay products in 1902 


and 1908. 
1903. 
Number 

o operat- Per cent 

Rank State. ing firms ' Value. of total 
| report- hes | product. 

ing. 
b. ONO ag bina sic A eda tate uo late cuales sue deut i: 815 pd $25, 208, 128 , — 19.25 
: Pennsylvania da ; 18, 847, 324 14. 39 
| NOW Jerséy 2: coc cc cule ceewe lente tao eet dp Ed A s | 13, 416, 939 10. 24 
A d oe eu os oh te Edere pi us RUE e UE aea 502 11,190, 797 8. 54 
5 T New VO ld a a a 242 | 9, 208, 252 7.03 
D T ING IBN. o rre eus its 490 5, 694, 625 4. 35 
AAA e RIVE I O EU E 242 5, 661, 607 4. 32 
8 OW Bice iio aio A oe oe ee eee dt buda ad 304 3, 098, 403 2.36 
9- EXITO TAL ias 105 2, 831, 543 2.16 
I8 | West VIE a MU 56 2, 558, 560 1. 96 
A A dix ES Rum nei RE EN oes 113 2, 190, 959 1.67 
PARE pese E E EE M I RES Pei ES 86 2, 108, 685 1.61 
13 |; COlOP dO so soia A eqs aui ems ee 91 2,068,310 1.68 
DEB MINN CROW Mm 116 1, 924, 586 1. 47 
15, MACY ANG A A bo Atene S MEh cane 59 1, 908, 821 1. 46 
16 | GEOL il A AER 99 1,731,022 1.32 
17 Michigan ES 178 1,710, 421 1.31 
AS WV AA "TM -——-— 100 1, 673, 346 1. 28 
E E T TE E RE DEA: 56 | 1,487,004 1.14 
PAS AMA E A ot 168 1, 472, 580 1.12 
21 Alaba MA ds 111 1, 327, 927 1,01 
22 | W ISCONSI ET "PT 158 1, 307, 396 1.00 
23 . Connecticut and Rhode Island ............................. 41 1, 206, 069 . 92 
A TENA E AT DAD et Sx 110 1, 186, 516 . 91 
25/1. Was HINA ee ets eee 67 928, 265 71 
26 | North Carola. idas ds 195 | 862, 496 . 66 
A RIO 68 | 813, 387 . 62 
28 | Nebraska ........2..2.0ccccccecceccecceccecesceecscessecs: 100 768, 255 59 
29 | MA a ads 64 677, 182 52 
30^] MESSI o 85 677, 032 . 62 
31 [ South Carola ls 62 657, 195 50 
82 | APKAHBSHAL gece clos a di ds e 59 589, 946 45 
33 | New Hampshire ......... e sese o e 34 568, 621 48 
Ji. Ulli. a a depu ees 48 440, 384 
A A ues eee ECCE aru IUE 62 425, 544 . 32 
36: Oklahomā ri a A 33 368, 955 .28 
87 | District of Columbia ......................... eee eee esee 15 830, 511 

38 MODUS. o e oec read EE RR REPERI CURE NUR ete ees 24 329, 317 . 25 
89. | Floida oido eec ERE A 18 221, 295 . 17 
40 | DEl Water eei er ales Sew ddr 24 203, 908 . 16 
41 | Indian Territory ioo ooo ee eeucu wet OO Vs e Vea RS CER s ia s 17 166, 022 . 18 
warn cc 43 164, 107 . 18 
43 | New MEXICO: ur 0c) woe id 14 142, 089 .11 
44 | North Dakota................... jas eoi nudae aM LEE 14 127,085 10 
45 | Vermont... eee e A EE stele’ 12 114,001 . 09 
46 ACTION a o 24 109, 755 08 
47 | Néváda A A A ees bd eiew dae sexe 8, 99, 905 .08 
48 | South Dakola ici iaa 12 68, 825 06 
49-| Wyoming oeil c heise E e e Deedee eek VW VERE ERRARE TAS LT 7 22, 663 02 
Other States ais AA AA ASA e Eu AN e ODE | a 71,133 05 
TOUT. cs oa aS ERU A EEUU UM seu EU ME ed E e 6, 033 | 130, 962, 618 100. 00 


edi pot pana which qld dE be eepasniel ye clamsidied without’ distlodiig’ Ane 
operations of ndividual establishments. E 
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Rank of States, value of output, and percentage to total value of clay products in 1902 and 


190$—Continued. 
1902. 
Number | 

E of operat- Per cent 

Rank. State. ing firms Value. of total 
report- product. 

ing. 

AE AA TA | 801 | $24, 249, 748 | 19. 85 
2 | Pennsylvania coo deese O poet dei wee ens i 511 | 17, 833, 425 [ 14. 60 
Bj New JOTS O rsoseee ee rer ends ru eser seas eee re iis | 154 12, 613, 263 10. 32 
4' MINOIS e 225 ac. cd ul orae reu e sa cee e ULP E seed weiss 515 9, 881, 810 8. 09 
e: New VOR eit ces O LR DS eR Mes IDEE OQ ES | 262 ` 8, 414, 113 6.89 
6 Indiani A esie epe E rie E Ea 512 5, 283, 733 4.32 
7 | Missourl........2.cc0ec-sceecceeeccececeecececeescceeceusees | 235 | 5,166,414 4.23 
Bo STOW EN DDR ee aoe cee 4 325 2, 843, 336 2.33 
9; West VISEIDIB encia axles 53 2, 518, 544 2. (6 
10 Massachusetts......... ec cc ccc ce eee eese rrt 90 2, 375, 667 1. 91 
IL - Californint CoU o esee ea ERIGI Galed beeen tweet 89 2, 253, 096 | 1.81 
12 «| eot; TE "—————————Á 'H 85 | 2, 200. 983 1.8 
13 MAFIA di ió 68 1, 905, 362 1. 56 
14 ¡MINNESOTA da dc mE: 111 1, 901,781 1. 56 
195| Keptütk SN ETE EEUU TM 111 1, 873, 043 1.53 
16-| MICRA ds 182 1, 744, 040 1.43 
17: <A A P 172 1, 693, 814 1. 39 
18 ! Beso qc 98 1,577,833 1.29 
19:7 GOA a Ble eed ns Lou on ted) RN Rid eee 108 1, 508, 669 1.25 
LINES CIO bm 55 1, 221, 588 1. 00 
21 | Connecticut and Rhode Island ........................ Aa 41 1, 217, 678 1. 00 
22 | WWASCOUSIN os oo iaa a iet, id 150 1, 026, 658 .M 
2I ATAR A n qaa tp c eura pce ae irse 108 1,016, 364 . 

24 [-TOnBeNSOD. eerie sod oe Senet Ss ad due ur Do Rd eR US 98 913, 125 T 
25 | Washington dat aia Laa 66 906, 231 . 74 

26 , New Hampshire ....... mr Ep II ce kak oak 37 887, 124 iT 
27 | North Carolina..... a 211 795,521 65 
28 | Nébraska coria as 98 757, 668 .62 
20. Maine LL o asse a Ea 62 656, 648 .04 
BO.” ¡LOUISIANA TT————— CER 60 642, 424 . 53 
31. Soüth Carolitic. cirese A e bra acu 70 613,511 . 50 
32: SICUL" 63 520, 178 . 43 
33 | MissinIDbl- cesses ect eus ce E ciat EET 76 516,209 4 
A ELEC 55 359, 005 .29 
35 | Oregon and Hawaii.........ceeeeeeeseeee eene nennen 61 318, 604 .26 
86:1 Monta iocos uer A tires eaten DAE Dine 29 278, 727 .23 
37 | District of Columbia ........................ ccc nce ween eee 15 267,627 .22 
SAMO SL TID FEE 34 235, 975 . 19 
39 |OBIORIOR. eR ERE Ios REPRE A sears ees 24 175, 442 .14 
40 | Indian Territory AAA A AAA 2 167, 674 .14 
41 Delaware o eeucolz eas A QUERER dA E NE SU E edle 21 144, 934 12 
42 | North DAEOUL. cocco rob E ean dared ae ede a d 12 123, 214 .10 
43 | ATIZOIB io e dcos bereits PU NU a aaa a e LM EU 22 114, 608 .09 
44 | I DE A ops eet le helenae aaa E a T€ 30 93, 048 . 08 
45- VEMOS eee 13 78, 886 . 05 
46 | New Mexico A iia 12 68, 879 . 06 
47 | South DAL a tea RR Ed 18 63, 425 , 05 
O A A 8 ee LOL CL anions 7 45, 600 -04 
A HUE nS bec m UFU eed G 9 22, 150 .02 
a A A A A! a 83, 152 .07 
TOU e 6,046 | 122,169,531 100. 00 


a Comprisi - pottery totals for the following States: Florida, Kansas, Louisiana, Maine, Montana, 
New Hampshire, and Oregon. This total could not be distributed among the States to which it 
belongs without disclosing,the operations of individual establishinents. 
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The following table shows the rank of the several States and Terri- 
tories in the value of products of clay from 1894 to 1903: 


Rank of clay-producing Statee, in value of products of clay, 1894-1908. 


State. 1894. 1895. | 1896. | 1897. | 1898. | 1899. | 1900. | 1901. | 1902. | 1903. 
Alabama .............. 31 28 26 24 26 23 26 23 23 21 
NTIZONG A 46 47 43 41 40 44 42 42 43 46 
ATrkansas .............. 34 33 34 35 34 34 33 34 32 32 
California ............. 16 10 21 21 12 12 14 11 11 9 
Colorado .............. 27 22 29 25 25 21 16 14 12 13 
Connecticuta.......... 20 20 11 10 16 20 20 21 21 23 
Delaware.............. 43 41 41 39 89 38 39 | 40 41 40 
District of Columbia... 28 27 28 30 30 33 35 | 35 37 37 
Florida ................ 40 39 39 38 38 41 40: 39 39 39 
Georgia................ 18 15 15 14 18 15 17 16 19 16 
Idaho is 44 44 46 46 47 45 44 46 44 42 
TIN GIS, iii ns 2 3 4 5 4 5 4 4 4 4 
Indiana ............... 6 6 7 6 6 6 6 7 6 6 
Indian Territory ...... (5) (5) (b) 47 46 47 47 41 40 41 
TO WA aiciosinicniss 8 9 9 9 8 8 8 8 8 8 
Kansas ....... AA 33 32 32 32 27 25 22 22 20 19 
Kentucky ............. 19 19 18 17 15 14 12 18 15 1 
Louisiana ............. 24 25 25 26 24 31 31 30 30 27 
Maine cities 17 21 13 18 21 27 25 29 29 29 
Maryland ............. 11 13 10 11 10 11 11 13 13 16 
Massachusetts......... 9 8 8 8 9 9 10 10 10 12 
Michigan.............. 10 11 12 19 14 15 18 17 16 17 
Minnesota............. 15 12 20 15 11 18 13 15 14 14 
Mississippi............. 38 36 33 31 31 32 30 33 33 30 
Missouri ............... 7 6 7 7 7 7 6 7 7 
Montana .............. 37 35 81 33 32 86 84 32 36 38 
Nebraska .............. 23 84 36 28 23 24 28 26 28 28 
A A E law ede A E esd eel oe bu 48 49 49 48 47 
New Hampshire....... 26 23 22 23 28 30 32 28 26 33 

New Jersey............ 5 5 5 3 8 8 8 8 3 3 
New Mexico........... (b) (5) (5) 43 44 43 46 43 46 43 
New York ............. 4 4 3 4 5 4 5 5 5 5 
North Carolina........ 26 2A 27 29 26 24 27 27 26 
North Dakota ......... 42 42 42 40 42 39 43 45 42 44 
OblO sip raus exe 1 1 1 1 1 1 1 1 1 1 
Oklahoma............. b 41 b 43 b 45 44 41 41 38 38 38 36 
Oregon €............... 86 37 38 87 37 35 36 37 35 85 
Pennsylvania ......... 3 2 2 2 2 2 2 2 2 2 
Rhode Island.......... 29 2| 3] (ay | (9 | (9 | @ | (9 | (9 | (9 

South Carolina ........ 82 80 27 29 35 28 27 31 31 31 
South Dakota ......... 45 45 44 45 46 46 45 47 47 48 
Tennessee ............. 22 24 23 22 22 22 23 25 24 24 
TEXAS AAA 13 14 14 12 19 17 19 12 17 20 
Utah. dae 35 40 37 36 36 87 37 36 34 34 
Vermont .............. 39 38 40 42 43 42 41 44 45 45 
Virginia coron 14 18 17 16 17 19 15 19 18 18 
Washington ........... 2b 81 85 84 33 29 24 25 25 
West Virginia ......... 21 17 16 13 13 13 9 9 9 10 
Wisconsin ............. 12 16 19 20 20 10 21 20 22 22 
Wyoming ............. 47 46 47 48 48 49 48 48 49 49 


a Rhode Island is included with Connecticut in 1897, 1898, 1899, 1900, 1901, 1902, and 1908. 
b In 1894, 1895, and 1896 Indian Territory and New Mexico were included with Oklahoma Territory. 
c Including Hawaii in 1901 and 1902. 
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From these tables it will be seen that though every State and Terri- 
tory produces clay products in greater or less quantity, the leading 
producing States are located in the northern portion of the country 
from the Atlantic Ocean to the Missouri River. Hawaii, which has 
reported a product for several years, reported none for 1903. 

Ohio has been the leading State in the production of the products of 
clay since the beginning of the canvass of the industry by this office. 
In 1903 the value of her clay products was $25,208,128, or 19.25 per 
cent of the total, as compared with $24,249,748, or 19.85 per cent of 
the total, in 1902. The number of operating firms reporting from 
Ohio showed a slight increase from 801 in 1902 to 815 in 1903. Penn- 
sylvania maintained her standing as second, which she has held for 
nine years, with products valued at $18,847,324 in 1903, or 14.39 per 
cent of the total, as compared with $17,833,425, or 14.60 per cent of 
the total, in 1902. 

New Jersey has been the third State in point of value of clay prod- 
ucts for several years, and reported products valued at $13,416,939, 
or 10.24 per cent of the total, in 1903, as compared with $12,613,263, 
or 10.32 per cent of the total, in 1902. In fact, there has been no 
change in the relative standing of the States, all showing material 
increases, until ninth place is reached, which was occupied by Califor- 
nia in 1903, with a product valued at $2,831,543, or 2.16 per cent of 
the product, displacing West Virginia, which occupied ninth place in 
1902, with a product valued at $2,518,544. In 1902 California was 
eleventh, with a product valued at $2,253,096. The other changes of 
note are Kentucky, which rose from fifteenth place in 1902 to clev- 
enth in 1903; Massachusetts, which fell from tenth to twelfth; Mary- 
land, which fell from thirteenth to fifteenth; Georgia, which rose 
from nineteenth to sixteenth, regaining the place held by her in 1901; 
Louisiana, which rose from thirtieth to twenty-seventh; New Hamp- 
shire, which fell from twenty-sixth to thirtv-third, and Texas, which 
fell from seventeenth to twentieth. The remaining States are unim- 
portant so far as relative rank is concerned. 
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BRICK AND TILE. 


PRODUCTION. 


The following tables show the production and value of building 
brick and other structural products of clay, together with fire brick, 
paving brick, and other clay products used in engineering work, in 
1902 and 1903, the former year being presented for comparative pur- 


poses only: 
Brick and tile products of the United States in 1903. 


Common brick. | Front brick. 
: Average | Average 
Btate. pim ^ | : 

Quantity. | Value. |P Poe pr Quantity. | Value. | peoepe , 

| sand, | | sand. 

Thousands. | Thousands. | 

MO MPIPEETHCHEEPETETTOTIIITIT 156, 475 $913, 911 $5. 84 7 | $6, 155 $5 
RENE RRA ETE E T 15, 148 109, 699 Wie AAFS TEESE TADA NE NE 
EN 3 ETE aer 78, 598 553, 716 7.04 | 1,115 11,020 9. 88 
oo A SS ere 217,715 | 1,600, 882 7.35 8, 886 229, 537 26. 83 
II A eke 132, 733 893, 566 6.73 26, 341 281, 929 10.70 
Connecticut and Rhode Island .. 158, 382 890, 989 5. 62 (a) a) 15. 04 
CA ART A 21, 652 188, 058 8.73 7 12, 650 18. 07 
District of Columbia............. 31, 062 236, 833 7.62 (a) (a) | 15.24 
0 O o a RE: 36, 529 218, 086 RAS dde EN d pa ieu BIST 
DAA A O wom 257,844 1,305, 896 5. 06 2,915 25, 748 8.83 
CUAD REA 19, 887 | 148, 217 7.45 50 5, 950 13. 22 
EEN A 1,015,541 | 5,388,589 5.31 25,122 274, 723 10, 93 
DN nuda espe Ra ra | 294,890 | 1,697, 190 5.76 24,742 232, 487 9.36 
ey PA | 23, 499 153, 722 6. 4 (a) (a) 13. 33 
0 ALIAS AR 191,323 | 1,355, 129 7. 08 12,815 135, 849 10, 60 
RAE NAAA Pere | 141, 935 | 706, 010 4.97 14, 259 118, 561 8.31 
ES PR | 123, 309 689, 403 5. 69 6, 869 58, 769 7.83 
PAE EA 111,105 689, 187 6. 20 (a) (a) 12. 44 
ALI A "rs 61, 244 407, 214 6. 65 3, 616 33, 000 9.13 
e RAE E EAN 147, 663 976, 969 6. 62 2, 728 40, 479 14, 84 
A AAA 190,812 | 1,236, 103 6. 48 2,625 52, 450 19, 98 
IC a ou camcccsvcesce 215, 791 1, 251, 572 5. 80 2,225 19, 000 8. 54 
A AAA An Se 161, 911 | 982, 728 6.07 6, 922 78, 930 11. 40 
(uro EE cn ciincceccssse: 109, 217 655, 491 6. 03 a (a) 11.98 
Missouri Mth RARA A TTA | 274, 755 1, 725, 253 6. 28 26, 153 333, 965 12. 77 
005 SS ES 25, 396 197, 604 7.78 a) (a) 24. 52 
00 00 A TR D 106, 615 710, 399 6. 66 1,552 17,450 11.24 
EM EA | 9, 454 83, 405 8. 82 890 16, 500 18.53 
Rr de PA 86, 614 546, 172 6. 30 a) (a) 15. 47 
O ETEBEECHPPPHBERUSER TR 272, 178 1, 500, 295 5.51 41,075 548, 553 12, 35 
E ee 16, 098 102, 246 6.35 2,5 30, 357 11. 99 
a RA AA 1,068, 464 | 5,305, 522 4.96 | 18, 383 248, 760 13. 53 
0! Won AR esas 136, 493 728, 802 5. 33 | 765 8, 223 10. 74 
A MAA 14, 825 116,547 | 7.86 | (a) (a) 13.73 
000 JI as 497,071 | 3,002,506 6. 04 50,997 | 633,101 12. 41 
A A NO 47,795 347, 755 7.2 a (a) 8. 00 
A EE ERAN TRIP a 32, 216 249, 178 7.73 1,625 42,375 26. 07 
A A 927,212 | 6,174, 437 6. 66 80,177 | 1, 050, 805 13,11 
South Carolina................... 124, 759 612, 968 4.91 300 9. 9. 33 
(UT wel 30 O AA | 7,818 | 63, 875 8,17 (a) (a) 20. 00 
Lp RRA AN 129, 818 789,111 6. 08 3, 429 35, 965 10, 49 
Q0 77070888 dana cda ces 178,134 | 1,074,051 6, 03 5, 462 65, 628 12. 02 
PA A OE 44, 867 265, 553 5. 92 | 12, 191 111, 825 9.17 
QUU T T MESSI 13, 907 8S, 801 RA MAA PT 
Virginis ......................--. 189,891 | 1,245,861 6. 56 | 18, 866 303, 431 16. 08 
Weshington..............-.....--- 72, 825 557, 147 | 7.65 3,421 | 65,755 19. 22 
West Virginia.................... 88, 060 576, 404 6. 55 | 269 3. 356 12. 48 
DM oda rm idra oras 181,722 | 1,193, 360 6. 57 6,794 62, 857 9.25 
A A se 2, 531 22, 663 8.95 lt EITITPTETIDMPT 
Other States 5 PEE A EERS TETEA S TEIE EATA | 8, 390 114, 965 13.70 
EE A cca: 8, 463, 683 | 50, 582, 075 5.97 | — 426,364 | 5,308,908 12. 45 

` of brick and tile prod- | | 

MEE ot brick and ile | di DM 41.88 esce T— 5.08 |... ..«-. 
Per cent of total of clay produ. PES Ta Eva ed 38. 58. A eese 4.05 |.......... 


uded in Other States. 
5 Ineindea all products made by less than three producers in one State in order that the operations 


of individual establishments may not be disclosed. MM a le 
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Brick and tile products of the United States in 1903—Continued. 


Vitrified brick. 


i Fancy or " 
m Average 'ornamen- Rs Draintile, Sewer 
Quantity, | Value. red e (value). | (V81ue)- | (value). 
sand. 
> | — 

| Thousands, 
Alabama ...............eeee. (a) B $8. 85 (a) $297, 985 $118 (3) 
IU NE a) a) 8. 50 a) 9, N50 1,650 AAA 
California ................... las (a) 15. 00 id) 200,332 | 17,994 | S411, 360 
Colorado o.an oaa. 2,477 | $25,824 10.43 | $4,618 | 631,074 3, 000 (1) 
Connecticut and Rhode Is- 

O E dex acai (a) (a) 14. 03 (a) 61,500 AAA inte einer 
A A A A, A E MAT, eee dudes P ERG. 
Distriet of Cohiba. 2624 cites queo tco] Tere Ure prr mx teen (d). O eee t ees ere (a 94, 500 
A A A AAA AA A (a) (d). il 
ÜCOPEIE S s x yero E EX SY (a) (a) 10. 93 2, 100 73, 600 (a) 162, 068 
A O (a) (a) 20.00 |.......... (a) lusus su eeu (a) 
Minois AA A 96,568 |1, 015,710 10. 52 12,927 | 233,106 | 892, 807 532, SON 
Indiana e RES 47,864 | 482,967 10. 09 (a) 115,526 |1,014, 706 363, 212 
Indini Territori RA MN vox evite A AA (A): RA AA 
AAA e dod ex UR REGIS 21,888 , 232,510 10. 62 (a) 975 1, 028, 383 (a 
eni A AA 64,061 | 430, 744 7.96 (a (a) 24, 265 a 
Kentucky aan (a a 1520: AAN 873, 294 20, 621 (a 
MIO 352 Sues A ON a a) 14.96 ic (a) 2,327 ie 
Maryland oe iw eee erc ES P a) 9. 46 a) 272, 296 1,855 |.......... 
A oves nein ete beoe O ex OC a) 200, A ra ee ea 
DECI A xs (a) (a) 13. 27 a) (a) 129, 028 (a) 
Minnesota... co.cc ewes 195 1, 876 9. 62 E heie ssesse 10, 057 (a) 

UE D ENIRO A PA A A A a din, ata have 2,620 PP 
Missouri. ...... 20... eee ee eee 31,496 | 307, 237 9. 75 39,756 | 925,915 45, 363 | 1,050, 794 
Montana ........... ecce (a) (a) 18:001. as 101, 700 (a) (a) 
NOlrüs hib as 4, 300 35,700 |. 2890 lesus eee] cuto s te ROVS Up FEEDER 
NOW A ce ae cU ES O O asina di ad (y «ds zies ciues SONA 
New JEPEN oc... ce ewe ec eeee 1, 402 22, 196 15.83 14,970 | 949,392 20, 825 (a) 
New Mexico... ccc... ee wee (a) (a) 9.24 a 2 A A 
NEw OP A futon eae EN 16,797 | 220, 296 13.11 a) 629,245 | 140, 181 134, 360 
North Carolina.............. (a) (a) 10.00 ascen sev 5, : 5, a 
A A AE A A a (Uy E AA 
A A E 202, 649 |], 860, 071 9.17 42,522 |1, 561, 936 |1, 149, 990 | 3, 295, 635 
OK nori. dc ds (a) (a) 9:00 A O A ed des das Se 
CRO O A een ee oe AAA A wie eR ENS (a) 23, 331 (a) 
Pennsylvania coc... eee. eee ee 72,039 | 685, 274 9. 51 32, 602 16,537,076 11, 451 727, 465 
South Curolina ......ooooonoojocranon.n... ewe saw s | visa NA EE (4) 27,240 (ay O 
South Dakota................ a) a 15.00 |.......... Ly. A ed tni n erii 
TENNESSEE o TUE ee (s (s 8.85 22, 696 50, 585 13, 509 (a) 
O A EMEN a a 9.53 | 11,240] 22,333] (a) (a) 
DT nas Pate eee teats eee eden A oet aac Rua (a) 28, 150 (a (a) 
A PA A AA RO (a) (a) O A 
VITE A 1 Ea ERE ole wees (a) Sy 8. 92 27, 330 54, 171 4,790 |.......... 
Washington oo... eee eee eee 4,555 67,314 14.7 (a) 13, 932 10, 883 171,133 
West Virginia ............... 01,762 | 576, 258 ON ee aae 70, 802 1,4 (a) 
WISCONSIN... cece cece co eee (a) (a) 12. 00 (a). A AS 34,556 |.......... 
Other States... cc. cece eee 46,446 | 489,874 10.55 | 111,806 | 114,880 27,626 | 1,621,964 

T'OUR T. Gres dk Ren pe 654, 199 |6, 453, 819 9. 86 | ¢ 892, 256 |14,062,369 |4, 639, 214 | 8,525, 369 
Per cent of brick and tile 

POAC lus A cda vita Eos 5.12 | odisse us .84 13. 33 4. 40 8. 08 
Per cent of total of clay 

prodct AAA merae eR FRE ES AA . 68 10. 74 3.51 6. 51 


— ————————— ———Á————————— — P 

a Included in Other States. 

b Includes all products made by less than three producers in one State in order that the operations 
of individual establishments may not be disclosed. 

e [neluding enameled brick valued ut $569,059, made in the following States: California, Illinois, 
Maryland. Missouri, New Jersey, Ohio, and Pennsylvania. New Jersey and Ohio, with products, 
respectively, of $213,463 and $32,592, were the only States in which there were three or more produ- 
cers of enameled brick, 
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Brick and tile producta of the United States in 1908—Continued. 


Hollow | 
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Ornamen- AG : : 
i Fireproof- | building | Tile, not | Miscella- 
State. pr ing tile or drain neous TO 
COEM (value). blocks (value). | (value).a i 
(value). (value). 
AINPOM y RP ORO COOP EEE E A E uorr (b) | Jssrrissssd: #1, 304, 607 
A vis own e AO n $56 109, 755 
EA A A A AN A SE DS 578, 346 
Calitornia........ atea $150, 488 $61, 649 (b) (è) 27,976 2,782, 065 
o A EE ee (D) — Joceseesedccxieocudes odds 49, 000 2,011, 441 
Connecticut and Rhode 
lapad sve ce eet II (b) A leases 1,093, 619 
A A AAA ESE OO A A 203, 908 
District of Columbia........./............ (D) E C rere 16, 243 319, 057 
Qu gu sit ecto A A AA A A A a tics ae nce 221, 295 
GEOL 85, 500 (b) (5) [etr IMP 1,069 1, 708, 880 
¡A AI AAA A PE a 120 164, 107 
IIWBROPB deesse ate meras 1, 198, 477 308, 561 $27,277 283, 426 4,498 | 10,291, 064 
TIA tacón (b) (^) 162,172 463, 082 358, 511 5, 113, 656 
Indian Territory............. E A es: [gs atea 7,000 166, 022 
TOW sse docuere vi esoeBUE NN AREE 131, 191 ( 4 63,904 | 8,037,641 
A ies EA ok D. ER (b) b 27, 099 1, 463, 475 
E O eos E bue ee de | (DO). * hasas sedesa 222,420 is Sasa sk 2,051, 132 
BOULE "-——c EP A re pF DT 73, 200 813, 387 
Maine REM AA RNC EDU A A A [Paseo neg CR 677,182 
Maryland A B) ^ discscsseseuu cw e S dead (5) 27,360 1, 435,566 
Muüussachusetts....... lesse. b) (B)- aloud | (b) 2,778 1, 807, H9 
Michigan is ERU DOYS . vle:vescveers 19, 138 ices stes goatee Meee wa ates 1, 662, 414 
O c cucoscke obrero sexe a (5) 50,500 ;............ 160 1, 527, 008 
Mississippi is A, A suu RE ost Resa au. 200 662, 737 
ALISSOUTD- ad eee 371, 006 91, 533 7,355 235, 091 409, 355 9, 610, 206 
A A A cedere s s (b) (b) AAN 329,317 
NE A A A o goalie a da glee S 4,706 768, 255 
SO MD [aaa ads E al eee ia AM tes 99, 905 
New Hampshire ............. AA AS por A EE 568, 621 
NA 625s madri aa ura 1,364,094 | 1,256,002 69, 652 734, 159 407, 054 7,101, 713 
New Mexico...... MODUS RU CON NIE CAVE p 800 142, 039 
NOW A nnns 947, 153 (b) 25, 825 150, 504 46, 150 7,934, 174 
North Carolina .............. ee Saca scia ere nr tipps bacino tere ree 5, 000 818, 264 
Ad cde feet eee wie IN oie Sue eC ae IR A rs 127,085 
OMG S onsec ego ie ose ! (b) 347, 105 518,544 | 1,072, 103 598,686 | 14,120,041 
Oklahoma 24.5 esa Ea PA AA. O E 15, 000 368, 955 
A A thes en eas Le La (b) (Di EPIO 12, 000 425, 541 
Pennsylvania.........eessss. 329, 004 191, 890 86, 731 207, 608 847,470 | 16,973,772 
South Carolini cosindocic conil eeu us (OY, A O A cete 647, 368 
SOUL, Da kOUb. seco ioni 3 O RE Dems Pista e sek dr rami e e dede d 65, 825 
Tennessee ...oonccocconanooo. ocios (b) e A, A ooo een) Sn: 1,072, 342 
PONS AA O A croise MEE (^) 65, ^00 1,374, 914 
A A O A A A 150 435, 084 
A A A A A eee weed 114,001 
A A A O vem iD ds e wea v e cee aU s 160 1, 650, 660 
Washington ................. (5) (b) (uy a 651 912, 165 
West Virginin................ (Oy A neces (b) Jesss tanica 1,310, 060 
A EA rael etae aas E 1, 200 1, 293, 810 
A A e Care ama O succinate em wi Reem aca nae RE. 22, 663 
Other Statese................ 196, 306 451, 403 51,815 136,936 |............ (d) 
Totti cia 4,672,028 | 2,708,143 | 1,153,200 | 3,505,329 | 3,073,856 | 105, 526, 596 
Per cent of brick and tile 
Products cien ec es 4. 43 2.57 1.09 3. 32 2.91 100. CO 
Per cent of total of clay 
produels oue dic 3.97 2.07 . 88 2. 68 2.35 80. 58 


a Including adobes, aquarium ornaments, assavers' furnaces, boiler and locomotive tile and tank 
blocks, burnt-clay ballast, enrboy stoppers, chemical brick, chimney radial brick, pipe, and tops; 
clay furnaces, retorts, and settings; crucibles, cupola lining, curbing blocks, electrical conduits, fire 
mortar, fue lining, gas logs, glass-house supplies, grave markers, mutlles, oven tile, paving block, 
runner brick, saggers, seuriflers, sectional sewer blocks, stone pumps, tunnel and well brick, and 
wall coping conduits. 

b Included 1n Other States. 

c Includes all products made by less than cites producers in one State in order that the operations 
of individual establishments may not be disclosed. 

d The total of Other States is distributed among the States to which it belongs in order that they 
may be fully represented in the totals. 
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Brick and tile products of the United States in 1902. 


State. 


PE A O E St, 
A A 
CULTO I ETE E Rp ami 
COMPRES on bck osc ann FAO 
Connecticut and Rhode Islund .. 
Delaware 


Oe .. <<... ..« ...«.« <<... .. os. 
“eee eee eee eee 


es 


| 
| 


| 


Jo | WS PME EEREERCRCI Es | 


Cd E A PA Ies ttis 
LOGMIADR o isis | 


MNT S oio ss 3 222a ci ead een aves 
MOVIE o iriiRoRAaA TIAE C n 
Massachusetts .1.eccase cures dos 
Michigan 

Minnesota 
Mississippi 
Missour 


"*""""" o """o 


"t Á m 


MODA. 1S. e222022:2252:2 2 0406422 | 


Nebraska 
MEVA Su LI LLdres ERE x Eod ripas icd 
New Hampshire ................. 
aul A EIA 


a edo A AR 


NOTA DEO. ooo orolimac) towed 
O A A ee ee 
Oklahoma 
COREG OU? uses dridco 
is O RA A 
South Caroling. i..2:: m 2cema 
South TROIA LI hs eke ibi 
Tennessee 


A A e E E ew eO ws 
WaNUDEUM ARI naa RR N RP dor 
West VISIO 15 copian reas 
WISCQUK LA. xs Xa xiii e m dr ard 
WYODUDE S POEL E EEE went: 
Other 8Statesd.................... 


Tal 222549 35225 92 AA 
Per cent of brick nnd tile prod- 


DOÉIBLLaiace aca O ES 


: 


Per cent of total of clay produete. A SR 


Quantity. 


Thousands. 


128, 106 
15, 696 
69, 997 

151, 040 

147,318 


1,061, 712 
131, 316 
16, 356 
538, 552 
32. 048 
27, 369 
949,718 
117,710 
7,678 
106, 106 
217, 461 
39, 924 


| 8, 475, 067 


a Included in Other States. 
b [neludes Hawaii. 


c Value of front brick for Wyoming included in Wyoming miscellaneous. 
4 Includes all products made by less than three producers in one State in order that the operations 
of individual establishments may not be disclosed. 


Digitized by Google 


Common brick. | Front brick. 
| 
| A verage | | 
Value. | Poon. | Quantity. | Value. 
| sand. | | 
_— q————— ES MÀ SS 
| Thousands. 
$730, 907 $5.71 | 43 $500 
114, 580 AE BARRE pete IS 
456, 170 6.52 3, 258 29, 760 

1,291, 941 7.14 6, 099 119, 302 
986, 882 6.70 31,737 334, 332 
896, 171 5.71 (a) (a) 
115, 684 8. 28 1, 800 25, 250 
185, 480 7.40 (a) (a) 
170, 852 ASA PP: 

1,114,527 4. 98, 5, 150 46, 560 

92, 309 7.42 (a) (a) 

5, 131, 621 5.01 20, 943 240, 466 

1, 710, 385 5.60 24, 866 215, 202 
135, 749 6.57 (a) (a) 

1, 575, 959 6.91 7,504 80, 711 
606, 726 5.24 25, 817 229, 990 
659, 612 5. 85 6,172 | 47,027 
597, 833 6. 04 tas (a) 
377,059 6. 38 a) (a) 
819, 995 6. 23 3, 457 45, 375 

1,529,671 6. 34 3, 631 69, 230 

1,331, 752 5.61 5, 684 42, 792 

1, 103, 515 5.72 6, 280 15, 850 
496, 735 5.79 328 3, 350 

1,832,118 6.27 30, 744 358, 089 
130, 339 7.13 930 16, 213 
638, 901 6.34 6, 648 87,415 

40, 600 8.70 (a) (a) 
861,975 6.87 842 9, 149 
1,506, 224 5.01 42, 926 552, 000 
40, 364 6.40 2, O82 20,811 

5, 021, 132 4. 78 18, 963 249, 573 
692, 813 5. 28 995 8, 375 
113, 022 6.91 (a) a) 

3,091,847 5.74 63, 815 674, 822 
230, 665 7.20 (a) (a) 
208, 647 7.62 540 15, 500 

6, 074, 352 6. 40 77,746 | 966,530 
560, 409 4.76 773 | 5, 380 

60, 100 7.83 75 1,325 
606, 883 5.72 3, 462 35, 686 

1,353, 489 6.22 6, 844 73,619 

236,875 5. 93 9, 442 $4, 979 
60, 886 DGS lisas 

1,185, 362 6.16 20, 433 344, 139 
577, 407 7.87 2, 400 51, 771 
527, 661 6. 50 (a) (a) 
919, 883 6.05 7,724 70, 303 

21,800 8.56 (c) | (e) 
AAA AAA AAA 8,238 | 86, 632 
48, 885, 869 5. 77 458,391 | 5,318,008 
| 
LC M. AAA | — — | 5, 42 
MOOD la 2 | A el | 4.35 
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ei 
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Brick and tile products of the United States in 1902—Continued. 


Vitrified paving brick. 


i 


— a= — iFaneyor mia € 
State, Average ornamen- P ae .Draintile 
Quantíty. | Value. Pa Pra (value). (value). (valium: 
sand. | i 
Thousands. | | | 
DONI cio oe. eee ccc ess (a la $11.00... cee 1222, 600 l...a... (a) 
ATRKGNSAS A (a) a 9:00 setos: O > OO AE ' (aj 
is A O S EE A E (a) 96, 491 $1, 250 $10, 459 
Colonido aros 1,519 | $17,915 11.57 | $14,185 | 609,495 |.......... 4, 705 
Connecticut and Rhode 
O coesd osu casewates (a) (a) 9.10 (a) (a) 12,750 '.......... 
A A A A, A A erae edle e ccs A a) 
Distriet OEA A halte hem rg pert cES | A 25e | a 
A A A A s eli etae di co EE RENE | a 
"ERU RNC alee A Ns aaueeeuee | (a) d M | (a 
TADO dso ce eee Eee Dre T pce cnn NI TE OU Pen DM d)'.. ee one pro 
A A euer ama Dres | 91,116 | 839,784 9.22 11, 393 199, 048 /.......... | 693,783 
Divi AA 45,933 | 441,494 9.61 10, 398 06, 125-1. 5 oss us | 807,516 
Indian Territory A A A A igen se oes (Uu) AN ao 
|t e ete eee ees ees 23,905 | 232,056 9.71] | 1,690 BO. ai wha cee 672,212 
EH ise ee deco enemies 37,937 — 285,156 7.52 | (a) QE S 6, 625 
Kentucky oleum 00-0 al a) 13.50 52. e secs 605, 448 (a) | 26,059 
Louisiana ..... acria Pu e os (a (n 10.10. 7. 2 e cs ses auus uio (a) o Al Oc OLI. 
NIU ou a ease estes (a) | a) 19.99 | (a T MM "gm 
Maryland 2... eae he enn (a) (a 15.51 P 271,290 21, 540 ! 2,105 
Nlitssuclitiset E osi esr A A eT eos uude uias a 51,312 | 135,792. feck ess 
NUNT ANE RUIN EH | (a) (a) 12.26 (a O A | — 96,615 
ADHIBOSOLE S 4o IeU ox eni A A | LR ege a (a) A eis | 2, 219 
NESSISSIDDEI os sevii ne A eaedem eed quise tess de | AO ei isse DESEAS i 1,700 
a a ciet ec llos nados 22,288 | 194,250 | 8.72 | 49,411 | 739,345 | (a) 35, S87 
MONNA A .LLReRewa$ xx (a) (a 15.00 , (a) 113; 11221. vox kee eos 
NObIskü. le e ve E RES 8, 250 25, 150 7.74 | (a) A Ce qn a ad 
New Humpshire. os ice sae A errors WM ro [usibeasiu ds 
New Jersey oo... .eeeceee eee 1,014 | 10,437 10.29 | 11,407] 819,580 | — 8,477 33, 020 
New MexicO.comooreosinorenss (a) (a) 7.75 (d) |i lla | —— 
NOW Y ORK: Ws sail e e RERO 27,009 | 322,250 11.98... ese., 402,006 | 132,832 110, 301 
North Carolina.............. (a) (a) 10.00 |....... Sis 1,203 NA 8, 600 
North Dakota eR c tI credis tune meu e TRE O A sese eee 
ur RN A cee ieee 186,786 1,643, 532 8.80, 46,027 '1,327,982 | 192,460 | 894,713 
ATA OR (a) (a) | 9.00 .....L.... ho ud cu AS 
Oregon Do. acompa cerea MEM A DRAIN, (a) 750 Jaaa... 18, 097 
Pennsvlyania.... as cscs 76,024 ^ 716,887 9.43 20,972 6,080, 213 116, 653 9,317 
Seni the uTOltid ot sacs Sites A A EEPNe EIS E Us eine 29, 800 (a) a) 
A A AS ¿O A E 
Tennessee oo onacnnrnnanncnnse (a) (a) 10.49 (a) SGT ION 10, 323 
Texas... (a) a) 93237 ^h 1478 |. 2, 766 
ucl ger TRE IA RR UE: | (a) IL 400. is 6, 200 
A se cie pat A A APA ix ps se e bI (o^ doo ides 
A O edu te Ce s ense de qud s uet. des a IS MIT d AAN 4,240 
Washington ................. 4,700 74,329 15. 8] a IR 002 1. sc eee 7,619 
West Virginia ............... 60,549 | 578,777 9.56- rd 23, 633 ri 1, 226 
WISCONSIN o xe2ie ee O aoa AA E pune (a) (D MENS TES 17, 763 
Other Statesd ............... 35,132 | 362, 513 10.32 | 164,750 | 184,990 11, 210 16, 900 
Total se ies 617,192 5,744, 530 9.31 | ¿806,453 (11,970,511 | 630,924 | 3, 506, 757 
Per cent of brick and tile 
A A a ews vaceasaenek D.B6. |.oes eres .82 12. 21 . 64 3.58 
Per cent cf total of clay 
o A 4:10 rieres . 66 9.80 .52 2.87 


a Included in Other States, 
b Ineludes Hawaii. 


eStove lining for Vermont included in Vermont miscellaneous, 
d Includes all products made by less than three producers in one State ín order that the operations 


of individual establishments may not be disclosed. 


eIneluding enameled briek, valued at $471,162, made in the following States: California, Illinois, 


Maryland, Missouri, New Jersey, Ohio, and Pennsylvania. 


New Jersey and Pennsylvania, with 


products respectively of $202,740, and $57,183, were the only States in which there were three or more 
producers of enameled brick. 
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Brick and tile products of the United States in 1902—Continued. 


Ornamen- 
St es pipe| tal terra Fireproof- Tile Miscella- Total 
State. (value) cota ing (not drain) neous value 
| ` (value) (value). (value). | (Value).a : 
AJRDRIA A II A eee nes (b) £00 $989, 865 
ATI ZNO WT ERREUR NS IA EA PA wise eats Meas 28 114, 608 
AUCKADSAS MEME lace teen A ia (5) 10, 187 510, 723 
CAI Md e $381, 076 $173, 194 $15, 645 (^) 49, 001 2, 201, 459 
Colorado ide Ia ed aa (5). AA (5) (5) 72, 904 2, 166, 665 
Connecticut and. Rhode Is- 

A de diE Ese uu DERE (Bb. — Lhoocssescies aio 1,100, 781 
Dela AAA A AE A Ss ed E 144, 934 
District of Columbia ......... 37,820 eos (b) hee cae wees 25, 000 258, 430 
Floridi A dun ctr er AAA AA sss asas le s qu Ad qus 175, 442 
Georgia occ one sc eees rrr urn 174, 008 91, 000 21; 090 J aers osean ex ie eee 1, 491, 530 
POG A O A II A T 180 93, 048 
A A oe ET | 360,149 | 1,000, 765 358, 015 $257, 049 22, 103 9,187, 426 
IHODUDB ere Scare oceans 811, 223 ( 342, 854 579, 896 92, 556 4, 625, 419 
Indian Territory ........... A A MA esee rc | ER PIS . 167,674 
Wak OS aes ÓN b (b) 103, 824 2, 590 51,157 2, 797, 949 
KANSAS. .i4l.ues eiue ovn b! RET O ieee eecuses 31, 449 1,221,583 
Kentucky... eee cas ue by. "oellolsx.sexbewkado s eau 237, 469 A 1, 736, 000 
MU O s pude alain [d cu iS X E loci asias Codae 23,571 642, 424 

RING a O A AA A ER 656, 645 
Maryland ......oooonconono».... (5) CO): ze susucénesa (5) 31,318 1, 350, 062 
MussachusotliS....o.ooconccconclonncnonocooos (b) (b) 67, 418 9,015 2,075, 212 
Miehigan is rta "e NS 3, 290 NN PA 1, 660, 912 
MINNESMA A Eres Epid (o) (^) 41, 000 " 360 1, 531, 006 
MISSIRUWDDE S iade ssa E E edes iaeite espe cessa ewe te sese aa ROS cad 501. 785 
Missouri Suc uiuere ACRES 903, 279 (5) 99, 690 103, 356 430, 544 5, 112, 901 
NONU ln ea Curs err xm dr O O SA pia SO RM RE 11,033 278.727 
NO «eure A A A IÓ A CERE CER Wee 797, 668 
NOVO Cacia E ie ee cle eee ceed aus leben eee oes saad wee oneal cee shanna. ue e a EUR 45, 600 
ON AMAS AAA A A A s e bea ape tains 887, 124 
New JErSCy lero Pres EE E. (b) 861, 730 965, 047 795, 153 649, 139 6, 420, 304 
New- MONIC dabas ae es 4x0 6S, 879 
NUN A OA 209, 105 (5) 123, 497 125, 680 106, 825 7,481, 682 
North Carolina .............. LE APA Lo MEME AA cc 781, 009 
A AA AA A O resa aae ee LEER 123, 214 
pam c ES 2, 646, 134 18, 289 767,613 | 1,156,371 | 1,279,471 | 13,730,610 

UA A A A une e A A 235, 975 
UA (Us E eee ee sy eee 45 318, 604 
Pennsylvania ................ 550, 481 243, 800 138, 839 232, 431 749,502 | 15,957,160 
South. CBEOLNTIEGS veda A AI 9 sie Sie cd aca PA e V RN A 596, 706 
South DRROUL. 3405 cane wows cid A A AA uet ere e Es 63, 425 
TeENNUSSOE . 0. cece eee eee eee (OS - "aui Soaked crac (D). -hutaeasxeesdules qeu MET euis 862, 427 
DONNA sig aw EAS d V (Uy Joskseercrecc todas eR EE US (5) 6, 665 1,595, 612 
e iS e A A A PEA 878 353, 255 
A A A nsa S cat a o d 18, 000 78, 856 
A CM AA EA (D) NS A nal ie ieeueosss 1, 573, 842 
Wushington.............ll.r. 118, 462 35,225 |; csse s sete b 5,161 891,877 
West Virginia..............L. (Dl: O A cR exa rw b 500 1, 352, 080 
WISCONSIN AAA ont aoe vis A dures uae cod are b 1,120 1,014, 373 
W SOM AAA A ol cae innings AS A e 350 22, 150 
Other States f ...............- 1, 483,155 | 1, 102, 903 198, 314 65, 450 |. ........... (9) 

A Saeed wie 7,174,892 | 3,526,906 | 3,175,593 | 3,622,863 | 3,678,742 | 98,042,078 
Per cent of brick and tile 

products ........ 0.2.22 roo 7.32 8. 60 8. 24 8. 70 3. 75 100. 00 
Per cent of total of clay 

products ioci ene 5.87 2. 89 2.60 2.97 3. 01 80. 25 


a [Including adobes, aquarium ornaments, boiler and locomotive brick and tile, burnt-clay ballast, 
carboy stoppers, chemical brick and tile; chimney blocks, pipes, and tops; clay furnaces, retorts and 
settings: conduits for underground wires, crucibles, curbing blocks, fire-clay insulators, fire mortar, 
flue lining. furnace brick and tile, gas logs, glasshouse supplies, grave markers, ground fire brick, 
pn TE tile, paving blocks, porous cups, saggers, stone pumps, wall coping, web tile, sewer and 
well brick, 

b Included in Other States. 

c Includes Hawaii. 

d Stove lining for Vermont included in Vermont miscellaneous. 

e Value of front brick for Wyoming included in Wyoming miscellaneous. 

f Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be diselosed. 

g The total of Other Statesis distributed among the States to which it belongs, in order that they 
may be fully represented in the totals. 
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These tables show in detail the brick and tile products of the country 
as classified hy this Office in the two years of greatest prosperity the 
industry has ever known, when the products shown were valued at 
$105,526,596 and $98,042,078 in 1903 and 1902, respectively. This was 
1 gain in 1903 of $7,484,518, or 7.63 per cent. The corresponding 
increase in 1902 over 1901 was $10,294,351, or 11.73 per cent. These 
products composed 80.58 per cent of the total in 1903 and 80.25 per 
cent in 1902. The number of common brick reported in 1903 was 
8,463,683,000, as compared with 8,475,067,000 in 1902, a decrease 
of 11,384,000. The average price per thousand of this class of brick 
increased from $5.77 in 1902 to $5.97 in 1903. The value of the com- 
mon-brick product in 1903 was 47.88 per cent of all brick and tile 
products and 38.58 per cent of the value of all clay products. In 
1902 these percentages were 49.86 and 40.01, respectively. 

The next most important product in point of value was fire brick 
(including stove lining), which was valued in 1903 at $14,062,369, or 
13.33 per cent of the brick and tile products and 10.74 per cent of the 
all-clay products. In 1902 this product was valued at $12,601,435, or 
12.85 per cent of the brick and tile products and 10.32 per cent of the 
total clay products. 

The sewer-pipe industry is one of importance, this product ranking 
third in point of value in 1903, when it was valued at $8,525,369, or 
8.08 per cent of the brick and tile products and 6.51 per cent of all 
clay products. 

The vitrified paving brick was fourth in value, being in 1903 valued 
at $6,453,849, as compared with $5,744,530 in 1902. The quantity 
increased from 617,192,000 in 1902 to 654,499,000 in 1903, and the 
average value per thousand increased from $9.31 in 1902 to $9.86 
in 1903. 

Fireproofing apparently fell off in 1903, but this is only apparent, as 
for 1903 it was reported separately, whereas in previous years hollow 
building block or tile, etc., have been included with it. 


RANK OF STATES. 


The following tables show the rank of States in the output of brick 
and tile products as distinguished from pottery products and the per- 
centage of the total made by each State and Territory in 1902 and 1903. 
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Rank of States, value of output, and percentage of total brick and tile products in 1902 
and 1908. 
1903. 
| Per cent 
Rank. State Value. | of total 
product. 
¡Ai nuu cee oo test A E D Ree $16, 973, 772 16.03 
A RIT TNR 14, 120, 041 13. 38 
"Xa ec" 10, 291, 061 9. 79 
£I O eee dote etii aec edis ducts cu ue Mean i EEUU att 7, 984, 174 1.92 
D NOW JérHPtuna o liouudcusePRaMIEideueR A 7,101, 713 6.73 
NN. b. s PU" PTT 5, 610, 206 5.32 
7 | Indiüti«c 22:33 m A P 5, 113, 656 4.8 
BA LOW A O A ad ale 3, 087, 641 2. 88 
Y ICAO E PE Turse ee aes TTC NS 2, 782, 065 2.64 
A A E UE ES 2,051, 132 1.9 
11 | Colorado aea zt p MMC c RE A PCM 2, 011, 441 1.91 
12 MASCUS: <A RA dex A eS 1,807, 849 1.71 
13 GCOIRIN A A A die 1, 708, 880 1.62 
CA O oles E es 1, 662, 414 1. 58 
A A a A e EPA seended 1, 650, 660 1.56 
AG’ | MINNCKOUN <3. 3.456 See teen Goa eaa ee aa aa a eae barca L Oa S 1, 527, 008 1. 45 
IL Kansai a A RE seta 1, 463, 475 1.39 
LX rug ur MP D "———E 1,435, 566 1.36 
o osc cs Seon bk ec ee ec ewes ee td e aa Weulbaoku se eetedeaw eaten 1,374,914 1.30 
20-| West VITRINA os 1, 310, 060 1. 24 
"iu liii c 1,304, 607 1.24 
DA Wisconsin A cum auod uE uu au werent 1, 293, 810 1.23 
23 i Connecticut and Rhode Island...................-eeeeeeeeee eere 1, 093, 619 1.04 
24 + "Tennessee coo A cases A A ease 1, 072, 342 1.02 
25 , Washington ............ tug MR VER RIA Segara eee cree a cad cu e 912, 165 . 86 
26 North Carollia eoo ces sr RU ii 848, 264 .80 
T LOMAA E M | 813, 387 T7 
P RM GH PARNER e E E AET a ub cmd A iN E EN 768, 255 m 
297) (MAING M I—rE A nails eee dan ee 677, 182 64 
30.) MIKSISIDDI 2222 a 662, 737 63 
21 South CAPONE ¿oir is iS iaa 647, 368 1 
32- | AFEROSAS: ¿od is A ti bs 078, 346 55 
33 | New Hampanire 0 A eee 568, 621 54 
AA "TEC 435, 084 41 
JO | OISROI a tall E r T E EEE 425, 544 .40 
86 | DEIA homa o E A A ees 368, 955 .35 
ST T MOHIEDE A ie Eas weet sees 329, 317 81 
38 | District of Columbia ............. ooooooccrconconconcaronanonacono noo. 319, 657 30 
29. | .FIOFlUR cove) cone nuu A A ipsius 221, 296 21 
40 lBelAWBIG..—. uo a a a E aE 203, 908 19 
41 | Indian Territory «52.2 oss pull E nor E o nmt nnm npe eS eu UR 166, 022 16 
42 SABO cosi a uode 164, 107 16 
43: NOW Mexicu ia REN (PREND ERI TE 142, 089 13 
44 | North Dakota ........................- ——ÓMÀ—————— 127, 085 2 
4D. VOTO dro pcia 114, 001 11 
461 ATIZODR a E V UV se ENS ad ose 109, 755 . 10 
47 | NOVRIB. ete ipi Son eee tite te te eee D REP SAECDSNGQEE S Rd e De 99, 905 .09 
48 | South Dakota ui ct eG Soe RETURN MR EE EP Vets 68, 825 07 
AA cocoate oe ee es a See ee eae es 22, 663 02 
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Rank of States, value of output, and percentage to total of brick and tile products in 1902 


and 1908. 


aIncludes Hawaii. 


1902. 

| Per cent 

Rank State Value. of total 

| i product. 

I GPGDHR IV HHIB Lars ros Ri tetorctzS A A a SATA dS $15, 957,160 16.28 
2 | O css at hence cde iG anh BERE uai as wae a uedtoe E abes eise 13, 730, 610 14. 00 
9 ININ pas Eoea ce s o bnete dese erm are d Senses asc rd 9, 187, 426 9. 37 
43-2 NOW: TOI rb A CER EE RE Ed LEE VE C ead 7, 484, 682 7.63 
AD ge PT 6, 420, 304 6. 55 
EAS DS Dt E Sede adiu 5,112,901 5.22 
TS IDA rie Cos A eras Qu RR A eiui IN 4, 628, 449 | 1.72 
A |——————AAm 2, 797, 949 2.85 
MA o O A A UE Du cis ed ete aes 2, 201, 489 2.25 
10: CoOlOrBd0 «2. sto eveua AS A A RE EE EA SU EK 2, 166, 668 | 2.21 
Ji MüssuHo AIBC US a A 2,075, 212 | 2.12 
12 Ketek A setae ee EEREEREA ES 1, 736, 000 1.78. 
AA Aas tte O Ee hada peneucneteetes 1, 660, 942 1.69 
E A wa Ev bue c ee ME e a eh oe eae ee eee 1, 595, 612 1.68 
AV TNNT" Sigs 1,573, 842 1.61 
10-1 MUnIDOeSDIS eoa erre EP e a an E eR. teas qeu Lud Lp V E 1,531, 006 1.56 
lg E A Cer san E NEWER webs ad REND eee testes edness 1, 491, 830 1.52 
I8. DEAT ION cau necs t io Fx e Uo ulnis sake Sake E eee enda ici qud tu aa 1, 380, 062 1.41 
Sr dea Ge EP c ice 1, 352, 080 1.38 
A 1, 221, 588 1.25 
21 Connecticut and Rhode Island...........o.ooooooooocororconnnnonnano.. 1, 100, 781 1.12 
29 WISCONSIN: A A «vibes eus 1,014, 373 1.03 
29.1 ATADRINGA: A A recs UR RR Ee i 989, 865 1.01 
24. AN A O IN AO 891,877 . 91 
2D | New Hampshite. A A ASPEN AU Md qu 887, 124 . 90 
26-CTTenpnessod. vooseksuEeuackezkau. Fda aa rem Fe da 862, 427 .88 
27. Nortle Carolia s sec doeec era ce re eerte prave audeo ada 781, 009 . 80 
28. ONODIBSEBR Sussex teddies ceed any Ew de eed e d Mace iud dq eta a s 797, 668 77 
SS sive 2a na D EE 656, 618 .67 
SU." ELOUISULTHE Loos bt eed Ree Ex ari EET ES EE VA V SRENCAEIGde LE EET EE M 642, 424 . 66 
31 South Carolina oos ico aa rb ty sb ex Ead adesc e xwuzu Sus e EE 596, 706 . 61 
Mol ON PERTISHR unicos Coon VERRE La gc nhe Ao SAR dio etia uad 510, 728 .92 
33 MISSISSID DL 2o sseeuies tees pesa R due U epis ar P Ebue i pica eee ees VN MEE 501, 785 Al 
UE MEM TE 353, 255 .36 
O e cep ccelo abet de tiation Ados E E bae Denia Ma NUES AE sed 318, 604 .33 
36. -MOIBIIS ice un ve vesica delta xin AA MEE tees EE RE AO S Rada s 278, 727 .23 
37 | District. of ColumbiR.....oo sone ua e uaa dde E E RE RS RV E aaEA 258, 430 . 26 
MEE S T NEED RODA | 235, 975 M 
d9 ARTO oos eae rte ERR REA VIX E E MISERE IMEEM eae ERE | 175, 442 .18 
40 Indian Territory. ...........c0ecceee ccc n e eres EEE ' 167, 674 17 
NEU A A O AS pak | 144, 934 .15 
40 Nort Dakota coco A A 123, 214 .12 
J3 O PT "TIR 114, 608 .12 
44 Idaho A ead ea Sor DUdaa e dou debts pes ea ce eke Ea 93, 048 . 09 
45. Vermon da AAA AGA 78, 886 . 08 
do- New MEXICO A AA V nb vas Ramat es | 68, 879 . 07 
47 | South DAA A diri | 68, 425 . 06 
AS NA E | 45, 600 . 05 
AN REI ETE DU dora Mele smeared MEE | 22, 150 02 
TOUR ecco ssh ative a tec eee EE 98, 042, 078 100. 00 

es KK es 
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Ohio is the leading State in the value of all clay products, but took 
second place in the production of brick and tile products in 1903, 
Pennsylvania producing these materials to the value of $16,973,772, or 
16.09 per cent of the total, compared with Ohio's production of 
$14,120,041, or 13.38 per cent of the total. This is accounted for by 
the large output of building and fire brick in Pennsylvania, while 
Ohio's chief brick and tile products are vitrified paving brick, drain 
tile, sewer pipe, fireproofing, and floor, wall, and art tiles. Ohio's 
leading position with regard to the total value of all clay products is 
due to the large pottery output. The other leading States maintained 
their relative positions during 1902 and 1903. 


HUDSON RIVER REGION. 


The following table shows the production of common brick along 
the Hudson River from Cohoes, N. Y., to New York City, including 
Bergen County, N. J. This region continues to be the most impor- 
tant common-brick making region probably in the world, and is the 
principal source of supply for the New York market, the largest in 
tne United States. New York State continues to be the largest pro- 
ducer of common brick in the United States, marketing 1,068,464,000 
in 1903. Of this quantity 798,254,000, or 74.71 per cent, were pro- 
duced along the Hudson River, as compared with 782,932,000, or 73.74 
per cent, in 1902, a gain of 15,322,000, or 1.96 per cent. 

This output of common brick was exceeded by only two States in 
the Union, Illinois and Pennsylvania, Ohio producing a little less than 
two-thirds :as much as the New York portion of this region. No other 
State produced even as much as 40 per cent of the New York portion, 
Indiana being the largest producer, with only 36.94 per cent. Ulster 
County had the largest output, 190,981,000, and Rensselaer the small- 
est, 17,504,000. There were only 10 States besides New York that 
marketed more common brick than Ulster County, namely: Califor- 
nia, 217,715,000; Georgia, 257,844,000; Illinois, 1,015,541,000; Indiana, 
294,890,000; Iowa, 191,323,000; Michigan, 215,791,000; Missouri, 
274,755,000; New Jersey, 272,178,000; Ohio, 497,071,000, and Penn- 
sylvania, 927,212,000. 

Of New Jersey’s output of 272,178,000 common brick, one county, 
Bergen, included in this table, produced 46,246,000, or a little more 
than one-sixth of the total. The market for the brick of this county 
is found almost wholly in Greater New York, hence this county was per- 
haps more seriously affected by the building strikes in 1903 in that city 
than any other part of the region, which may account for its fallihg off. . 
The average price per thousand ranged from $4.01 in Ulster County 
to $5.57 in Orange County, the average for the New York portion 
being $4.69 as compared with $4.42 in 1902. The average value per 
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thousand in Bergen County, N. J., in 1903 was $5 as compared with 
$4.38 in 1902. The average for the whole region was $4.70 in 1903 
as compared with $4.42 in 1902. 

As heretofore, the figures embraced in this table TET principally 
the output made along the river, which is shipped mostly to Greater 
New York, though of course there is more or less local consumption, 
especially in the northernmost counties. 


Production of common brick in the Hudson River district, from Cohoes to New York City, in 
1902 and 1908, by counties. 


1903. 
Number | Average 
County. e Quantity. Value. Lcd pet 
ing. | sand. 
. Thousands. 
NDA eese N iie E E A E EA | 8 | 46,000 | $244,851 $5. 32 
a AA i aed al eee Sed, 5 57, 382 243, 707 4. 25 
Dutchess o chy eens SER ales oh eee as AD d aue d E 17 143, 462 667, 455 4.65 
Grede sn ee —————— e nd 4 28, 225 122, 625 4.34 
OFBnERO c ta 7 80, 945 450, 663 5.57 
Rensela&er «12. 2 i 2 032: 2d eR UI EAE ECUOPFES SE MEER CE 7 17,501 | 85, 323 4.87 
Rockland iia DU EC 29 184, 255 921,611 5. 00 
Ulster AAA een E en ek 23 190, 981 765, 504 4.01 
Westchester: ni e URN eR EE EU E du BE Iud 7 49, 500 2410, 264 4. 85 
Total! for New York ............. old 107 798,254 | 3,741,903 4. 69 
Bergen County, N.J...... cocos eee e ep cuero Ru cess 8 46, 246 231, 413 5. 00 
TOTAL ———ÓÓ—— eA 115 | 844,500 | 3,973,316 4.70 
1902. 
| Thousanda. | 
BAT Se ete ua eA LO EP d DS Seca I ue 11 40,550 ' $184,674 $4.55 
Columbia..............-s- PREE wat tac Tata N E EET, | 5 58, 500 309, 625 5. 29 
Dutchess A A ace et. 19 133, 081 585, 873 4.40 
Greene LS a saad Sane 4 30, 101 134, 748 4. 48 
ODE OR ENTE TUER | 8 88, 900 412, 950 4. 65 
HOHsSe HUE tio da | 7 11.200 56, 350 5.03 
Rockland riada | 33 209,905 898,605 4.28 
Ulsté A t ates: ihe pune ee uta Seas eas 23 159, 130 638, 063 4.01 
Westchester FC ——— 9 51,565 | 242,795 4.71 
Total Tor New Y OT. cd s essence vb | 119 782,932 | 3, 163, 683 4. 42 
Bergen County, N. J................. cc ee ee eee esee eem oe 8 50, 133 219, 696 4. 38 
Ds fa dd ee 127| 833,065 | 3, 683, 379 4. 42 
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PRICES. 


The following tables show the average prices per thousand of the 
various kinds of brick in 1902 and 1903, by States and Territories: 


Average value per thousand of various kinds of brick in 1908, by States and Territories. 


COMMON BRICK. 


W VOIE tral ds $8.95 | New Hampshire................. $6. 30 
Nevada A A AA 8.82 , Missouri ........... is dao 6. 28 
Delaware consi 8.73 | Louisiana conan nre ress 6. 20 
South Dakota ................... 8.17 | Tennessee....................... 6. 08 
North Dakota ................... 7.86 ' Minnesota ..................-... 6. 07 
ac A 1548 | ODIO: e da 6. 04 
OTE POL 54 rita ae 7.73 ' Mississippl...................... 6. 03 
Washington................. LLL. £209. ORAS: A ate ana Seu ARX Ero 6. 03 
District of Columbia ............. 7.62 > Rhode Island ................... 6. 00 
Idaho uut A 1:40. | Florida $us e: celeris aed aes 5.94 
California. did as AA ten wel EL 5. 92 
Oklahoma ...................... 7.27 | od AAA RUE E ent 5.84 
ATIZOlfs eee E E ET T2514 Michigaii cs ads 5. 80 
LOWS "DE 7.08 T-Indianag. ooo dot Ge wee betes 9. 76 
ATKANGAS Sessa 7.041 Kentuck Vos ca 5. 59 
Colorado isss rta 6.73 | Connecticut .............LLlL..l.. 5. 57 
Nebraska zc e me I x Sac8 6.66 | New Jersey ..................... 9.51 
Pennsyivania ................... 6.66 | North Carolina.................. 5. 33 
MAING <a ee we LSU 6.65 | IÍMNOTS << odisea 5. 31 
Nlarvland osito esas 6.62 | Georgia..... e 5. 06 
Wisconsin ...............-. eee 0:57 l RADBAS a 4. 07 
bird) Hp m 6.56 | New York 22. onere TEEESS 4. 96 
West Virginia................... 6. 55 | South Carolina .................. 4. 91 
Indian Territory ................ 6. 54 
Massachusetts................... 6. 48 Average for the United 
A ueris xx xe eerie 6. 39 States. A icai e e wea ENSE 5. 97 
New Mexico .................... 6. 35 

FRONT BRICK. 
Orero cane arts iio 26.07 | New Mexico ................... $11.99 
Calorias sas 25.83 | Mississippi ..................... 11. 98 
Montana nacidas 24.52 | Minnesota ..................... 11. 40 
Connecticiticsnin consi 23.00 | Nebraska ...................... 11. 24 
South Dakota .................. 20:00 | ToO cocinas. rtr RES 10. 93 
Massachusetts.................. 19. 98 | North Carolina................. 10. 74 
Washington.................... 19.22 | Colordd0.. c. etie ars 10. 70 
a A s 185081 LO WA dial ee nein 10. 60 
Delaware ...................... 18.07 | Tennessee...................... 10. 49 
VIT Misc dc 16.08 | Arkansas ............ Sonat ... 9.88 
New Hampshire................ 15-47 AAA 9. 36 
District of Columbia ............ 15.24 | South Carolina ................. 9. 33 
Rhode Island .................. 15.00 | Wisconsin ..................-... 9. 25 
Diary landa ooo deis 11.54] Oat ran 9.17 
North Dakota .................. 13.73: MAME secu ERSTES S O 9. 13 
New YOK 22.468 ei Arr ER 13:53 | eo osse eui ud asa 8. 83 
New Jersey .................... 13.95 | MIChIgAl. ceca 8.54 
Indian Territory ............... 13.39 | Kansas cosas 8.31 
TAR ors N E EI AEE 13.221 Alaaa soss aranne serena 8. 05 
Pennsylvania .................. I3. 11 | Oklahomā «oes ecco remm 8. 00 
A oa cc iau een Rb Ee 12-77 | Kentucky;....io2c eie oris 7. 83 
West Virginia.................. 12. 48 - 
Louisiana cui 12. 44 Average for the United 
A A a ees 12. 41 PAUS AO 12. 45 
A O ESTAS 12. 02 


Idah srdoduis or 


New Jersey .......... 
Kentucky............ 
California............ 


Maine ............... 
Washington.......... 
Michigan ............ 
New York ........... 
Wisconsin ...........- 
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VITRIFIED PAVING BRICK. 


gum wee’ $20.00 | North Carolina.................- 
ERA 18.00 | Missouri ................ 
daa 15.83 | Minnesota .............. 

"or IS 15.20 | Texas .................. 
essi 15.00 | Pennsylvania ........... 

Dance ehe 15.00 | Maryland............... 

ree EE 14.96 | New Mexico ............ 

tano PE 14.78 | Ohio sea ws ne Res 
ENS 13. 27 | Oklahoma .............. 
TER 13.11 | Virginia ................ 

Qu OE 12.00 | Alabama....................... 
NONE 11.13 | Tennessee .............. 
EOM 10.93 | Arkansas ............... 
OPES OM 10.62 | Nebraska ............... 
pra 10.52 | Kansas ................. 
PEE 10. 43 

M e 10. 43* Average for the United 
MO PREX 10. 09 States. .........- 


9. 86 


Average value per thousand of various kinda of brick in 1902, by States and Territories. 


Hawall .............. 
Nevada .............. 
Wyoming............ 
Delaware .......... ios 
Washington.......... 
South Dakota ........ 


Oklahoma ........... 
California............ 
Montana............. 
¡E AAA 


Rhode Island ........ 
New Hampshire...... 
Colorado............. 
Indian Territory...... 
Arkansas ............ 
West Virginia........ 
New Mexico ......... 
Pennsylvania .......- 
Maine: ciar rales 


Nebraska ............ 
Missouri ............. 


COMMON BRICK. 


du C E E $14. 40 | Marvland...................... 
DERE 8.70 | Texas .................. 
NEFAS 8.56 | Virginia ................ 
Mi satus ... 8.28 | Wisconsin .............. 
NEUEM 7.87 | Louisiana ............... 
MUR 1-89 | Utah s a a sums 
"oe 7.44 | Kentucky ............... 
vr 1.42 | Mississippi.............. 
MNA 7.40 | Ohio cues sec e Et uius 
MAIL 7.30 | Minnesota .............. 
c 7.20 | Tennessee............... 
OE 7.14 | Alabama................ 
Mm 7.13 | Vermont. ............... 
CIE 6.91 | Michigan ............... 
PCENAS 6.91 | Indiana................. 
EE 6.88 | Connecticut ............. 
KE NU 6.87 | Florida ................. 
EN 6.70 | North Carolina.......... 
MEE: 6.57 | Kansas ................. 
MUR YET 6.52 | Illinois .................- 
— ciara wracs 6.50 | New Jersey ............. 
PERDRE 6.40 | Georgia................. 
NOME EDT 6. 40 | South Carolina .......... 
moni aes 6.38 | New York .............. 
NOM 6. 34 

— ÀÓ 6. 34 Average for the United 
Ee 6. 27 States........... 
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FRONT BRICK. 


e CMA A $28. 70 | New Hampshire................ $10. 87 
Connecticut..................-. 23.00 | A br E TIozr 10. 76 
Washington...................- BYE BIO CC RE 10. 76 
Nevada cata aa estes 20.00 ODIO «ecce a E i DAE 10. 57 
California...................-.. 19. 56 | Colorado........ ............... 10. 53 
Massachusetts .................. 19.07 | Tennessee. ..................... 10. 31 
South Dakota .................. 17.67 | Mississippi ..................... 10. 21 
Montana....................... 17.43 | Idaho ......................... 10. 00 
Virginia ......secocccatre liter 16.84 | Louisiana ...................... 10. 00 
West Viginia................... 14.33 | Maine ou aaa 10. 00 
District of Columbia ............ 14.17 | New Mexico ................... 10. 00 
Delaware ...................... 14.08 | Arkansas ...................-.- 9. 13 
Wyoming...................... 14. 00 | Wisconsin ..................... 9. 10 
North Dakota .................. 13.40 | Georgia........................ 9. 04 
New York ..................... 13. 16 | Rhode Island .................. 9. 00 
Nebraska ....................-. I3.15 | Utüh cocinada 9. 00 
Maryland ............- bid 13. 13 |*KanBH8 2. ozeseisce e DIES sce 8.91 
New Jersey .................... 12. 86 | Indiana: 22. eoo oer Renee 8. 65 
Pennsylvania .................. 12. 43 | North Carolina................. 8. 42 
Minnesota ................... -. 12.08 | Kentucky...................... 7.62 
Oklahoma ..................... 12. 00 | Michigan ...................... 7.53 
Missouri ....................... 11.65 | South Carolina ................. 6. 96 
Alabama....................... 11. 63 

HIDO casi es 11. 48 Average for the United 

Indian Territory................ 11. 24 A A 60 

VITRIFIED PAVING BRICK. : 

MAD ss $19.99 | West Virginia.................. $9. 56 
Washington.................... 15.81 | Pennsylvania .................. 9. 43 
Maryland «uec sues eEiveRIS 19.51 | TOXBB. ceo sehe e ove Rie UE 9. 23 
Montana.......................- 15. 00 | Illinois ........................ 9. 22 
Kentucky oracion 13.80 * Rhode Island .................. 9.10 
Michigan ...................... 12.26 | Arkansas ............ .......... 9. 00 
New York ..................... 11.93 | Oklahoma ..................... 9. 00 
Colorado....................... 11.574 ODIO tasas dedos eo Eel 8. 80 
Alabama....................-.- 11. 00 | Missouri ....................... 8. 72 
Tennessee.....................- 10.49 | New Mexico ................... 7.75 
New Jersey .................... 10.29 | Nebraska ...................... 7.74 
Louisiana ...................... 10.00 | Kansas ..............-.-..-.... 7.52 
North Carolina ............... .. 10.00 

lOWS A c iiie ccn E 9. 71 Average for the United 
Indiana cel rx 9. 61 States.................. 9. 31 


Hawaii, which had the highest priced common brick in 1901 and 
1902, reported no product in 1908, leaving Wyoming the State in 
which the highest average price was attained, namely, $8.95 per thou- 
sand, but as the production was small it had little effect on the general 
average. The average price of this variety of brick in this State in 
1902 was $8.56. Nevada was second with common brick, valued at 
$8.82 per thousand. Delaware was third with an average of $8.73 in 
1903 and fourth in 1902 with an average of $8.28. As in 1902, the 
highest average prices prevailed in the far western States, except in 
Delaware and the District of Columbia, where prices seem to range 
abnormally high for the eastern part of the country. South Carolina, 
New York, and Kansas appear to be the States in which the average 
price was lowest, being $4.91, $4.96, and $4.97, respectively. In 
Rhode Island and Florida the average most nearly approached the 
average for the country. 
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Front brick ranged in value from $26.07 per thousand in Oregon to 
$7.83 in Kentucky, Louisiana, with an average value of $12.44, being 
the nearest to the general average, $12.45. In 1902 the average 
ranged from $28.70 in Oregon to $6.96 in South Carolina, with Ala- 
bama the nearest to the general average of $11.60, the average in that 
State being $11.63. 

Vitrified paving brick ranged in value from $20 per thousand in 
Idaho to $7.96 in Kansas. In Ohio, the largest producer of this 
variety of brick, the average per thousand was $9.17, and in Pennsyl- 
vania, the next largest producer, $9.51, while in Illinois the average 
was $10.52. Missouri was the nearest to the general average of $9.86, 
her product being valued at $9.75. In 1902 the prices ranged from 
$19.99 per thousand in Maine to $7.52 in Kansas, Texas coming the 
nearest to the general average of $9.31 with a value of $9.23 per 
thousand. 

POTTERY. 


INTRODUCTION. 


The year 1903 should have been a satisfactory one to the potters of 
the United States as a whole, inasmuch as the total value of the prod- 
uct marketed showed an increase, but to some of the white-ware manu- 
facturers the year’s business was not so good as in 1902. This was 
especially true of the so-called western potters—those located west of 
the Alleghany Mountains, where quite a considerable number of new 
potteries were added to the list, and although some of them did not 
actively enter the market in 1903, the fact that they were about to 
become competitors, coupled with the large increase in imports, seemed 
to unsettle the market and materially to reduce the output of many of 
the leading potters of the western region. 

The total value of the product increased from $24,127,453 in 1902 to 
$25,436,052 in 1903, a gain of $1,308,599, or 5.42 per cent. This gain, 
while not so large as that of 1902 over 1901 or 1901 over 1900, when 
the increases were $1,663,593, or 7.41 per cent, and $2,665,290, or 13.46 
per cent, respectively, shows that the industry is more than holding 
its own, and that although the prosperity of the industry may not have 
been as great, comparatively, as in 1902, nevertheless it is in a healthy 
condition. The number of operating firms reporting increased from 
518 in 1902 to 546 in 1903, a gain of 28, or 5.41 per cent. 

Ohio and Pennsylvania, where the new white-ware potteries have 
been established, showed a gain of 21 establishments, or an increase 
of 13.13 per cent, although the output of these two States increased 
only 4.57 per cent. 

Another notable feature of the year was the large increase of the 
imports. The pottery imports increased from $9,570,534 in 1902 to 
$11,227,701 in 1903, a gain of $1,657,167, or 17.32 per cent, as com- 
pared with a gain of 5.42 per cent in domestic production. This is 
the largest value for imported pottery ever recorded. The next largest 
was in 1895, when it was $10,234,322. 
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PRODUCTION. 


The following tables show the value of the pottery products of the 
United States, by varieties of products and by States and Territories, 
in 1902 and 1903: 

Value of pottery products, by varieties of products in 1903, by States and Territories. 


PLAIN. 
White granite, 
Yellow and pina acai 
State. HM Stoneware.| rocking- | C. C. ware. MM: China. 
ham ware. reous porce- 
lain ware. 

Alabama.................... $1,216 222 101. ice ede e A A a 
Arkansas ................-s. 0] DAO AA AA UI patus i ua aste he Ense 
California................... , 882 9.8508 A E A A 
Colorado .... cor inne 6, 264 (a) O A A ates owes eaa 
Connecticut................. 13, 550 A AAA A A i ec meess 
District of Columbia ........ 108.5 AA A A EA EA 
GEOTETA cicicorestnsasap cias 3, 972 17, 910 ] A IA el satan RS cepe n pim 
Illhnólilk E 27,685 662, 363 (a) (a) (a) NOCHES 
THGUANG cae.cekee teu 9, 700 63.3100 A A D —olelteskaz 
ig eMe TH 4, 300 15,0247 AAA A A A 
PE A td vases laces te ew eee 23.099 DE iov ine ar meee steed A AS | A 
Kentucky An 19, 207 AI A A E cimo rrr 
Louisiana ................... A A O A nee wena ace 
A A cc uidet A A A eee le yee as 
Maryland ................... 14,928 E (DI [irae eer nt $161,000 |.......... 
Massachusetts .............. 111,542 26, MU AP (€)'" JLuieskszssaert nse x unes 
Michigan 1.2: bese ee | 42:007 AAA A PA E eis redes ol. pese bees 
Minnesota .................. 9, 718 385, 905: fi eanas aoa A AN TINTE 
Mississippi .................. 580 Lp Pc A MERLO ERI A A 
MISSOUTI 2.224292 dee eee one 6, 697 QS, OOF AAA A A Pneus 
Montana ici 1 MEA E E A EEEE N A A O 
New Jersey ................. 14, 500 50, 404 a) $409, 029 386, 934 | $371, 900 
New York................... | 29, 959 52.351 | (a (a) (a) a 
North Carolina ............. 612 A A A A 
A facets 94, 591 960, 623 | $222, 904 419, 639 2, 676, 069 166, 540 
OFCON uscar (a) C E E cc E O APA 
Pennsylvania ..............-. 133, 391 393, 494 A A 286, 398 (a) 
South Carolina.............. 2,40 e A O EEE A 
TennNesse8....o.o.oomoooooooo.. (a) qal cca any tee A A cases 
"LOM A ee 6, 789 89, 347 (a) A A aidcieu asenn sare 
Uta hips eds cues E EET 5.900 1 issus A shee eee A PORO 
VOGIMONG ois os siciee ewe a AA E cated E O sax aae 
VAP Rss cots TM a) a) Co E AAA ensis O A 
Washington........... ..... a) 14.100. | Lose A A eee 
West Virginiü. ......eocecosecs|-ec ere oon 16,600 |............ (a) 303, 200 |.......... 
Wisconsin .................. A A eire vv A sies vuU ii VUE 
Other Statesd ............... 21, 290 47,398 102, 790 128,092 212, 764 811,712 

Total plain............ 631,760 | 3,185,119 | — 325,694 | 956,760 4, 026, 365 | 850, 152 

DECORATED. 
COlOTBdO o sie voie ES oS MEME ec c ec EROR EUN ES 
TIOS as CLE PER a (a) y Excssscssecnsdss (a) 3 AS 
Maryland ................... O A wes 289,000 |.......... 
Massachusetts .............. €). E cial AA A O eade ees 
New Jersey.................. O A cade (a) 1, 188,958 | $433, 791 
MO belo oe URL du ie $28, 970 $141,551 [... oen $342, 836 4, 005,011 95, 760 

Pennsylvanía............... 5,150 [Ej O A e 149, 796 (a) 
WV CSUN PING AAA ru EXER cR uuu ce petas unu EM CLE 750, 878 |.......... 
Other Statesd ............... 82, 295 O ATZ Ede ve pese 52,500 130, 908 303, 799 

Total decorated....... 66, 415 1485:023 eso. ces 399, 336 7, 114, 551 836, 350 

Grand total........... 698,175 | 3,333, 142 $325,694 | 1,352,096 11, 140,916 | 1,686, 502 
Per cent of tota) clay prod- 

A O .58 2.54 . 25 1. 03 8.51 1.29 

Per cent of pottery products. 2.74 13.10 1.28 5. 32 43. 80 6. 63 


aIncluded in Other States. 

b Yellow and Rockingham ware for Maryland and New Jersey are included in the miscellaneous 
column of each of these States. 

€ C. C. ware for Massachusetts included in Massachusetts miscellaneous. 

d Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. The total of Other States (plain pottery) is dis- 
tributed among the States to which it belongs, in order that they may be fully represented in the totals. 

e Decorated eurthenware for Colorado, Maryland, and Mussachusetts included in the miscellaneous 
columns of each of these States. 
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Value of pottery products, by varieties of products in 1908, by States and Territories— 


Continued. 
PLAIN. 
ane pore | 
china, orcelain 
State. delft, ana | Sanitary | electrical | Miscella- ¡Total 
belleek ! supplies. ii 
ware 
AAA uk s ate ee eoee oath cena wales A A sess | $23, 320 
PT NNR es o on Sk peli le pnb la ear A AA A eeuaer ncaa: 11, 600 
CUnIOTINA "c lives erdt (b) - esc betececcs $11,738 | 49,478 
Colorado A II ie ley A AA dr E 112 33,230 
CONDOCHOWU: 2.066 2502 la a oak yas A Saree eee eee nee (c) 19, 000 11,250 
District of Columbia ..................... nats Ben i cuna IP a chc [wem Move d 10, 554 
COOPER A ee chimes eu eade Maus oud v m Me eee Mu QE wees 200 22, 142 
A DeC Te rout M tH | 10, 600 826, 914 
IUBE ases ra eee See Et (¢) (c) led nid 510, 658 
A d equ A ERA | 2, 840 55, 762 
EE re re Aiii. a Doc poe Mona: ax NN NS OA 23, 529 
Kentucky cota ceni e eecdeebexcprlersus eV oes PA A TERNI 139, 827 
Loüisiini ui iaa ROM O ance heal ee pu (d) 
MAine oil i eiu a edid A MEHR RTT SE KEPT ER (d) 
AIRES Ind. A A REID AAA abc qe eue dpa Ea AE 6,827 182,755 
EE A A O AAA AA A 75, 923 214. 305 
MICHI us o E SEA discs ess AN PI satt San E 6, 000 48, 007 
MIDIeSOUL siia ieco A A A O iocus 395, 713 
Mississippi setier snn e Rgxw Y EN A AA odis Quas 14, 295 
oer cori. Tc SC tM e eoque S (e) 600 50, 601 
MONA oda NS APPS EA PRIN ONERE (d) 
New TAIN AAA A AS A eMe rud ace (©) (d) 
NOW Jersey ia 71,000 | $2, 774, 484 $385, 398 126, 828 4,590, 477 
NOW TO o a EE DEA (€) 474, M42 38, 731 981, 636 
A A O [esas ook A O 14, 232 
ONG teen, A eot cet ne gate (b) 486, 740 786,024 | 6,813, 130 
OTERO e ossi en at A ac A ncaa aha A cee ds ent tet (d) 
Pennss IN nHIB es oos ecco A an eS dde 144,414 |............ 5, 361 1,071, 511 
Boüth-CHTOlINA us etre E oo rds EU CERE er A stes epus me dE 9, 577 
E uiiocecra zs e Iorccu A AE meme eme 19, 074 114,174 
LEONA 4 tated os oh ls A Duce EP exse. ORE IUE par TR Aas ne URN 97, 606 
Utah 9?".^«ecna00e0690e20809222*9909202*909095202992797227292 ae 2csce2|922299cc222-|**9*9272222-2l**2*«229*222«2^29 5, 300 
MODBIONE A cess edu m CE AP A esu tust A (d) 
WATS A sone ghee et atone ve ed ent su O MANI 12, 086 22, 686 
Washington ricardo SEA A O O ide eu ba Eee 16, 100 
West Virginia mv HC lins ue ede te CO) 6 A bue cene 497, 622 
WISCONSIN cee rats torte aa PAPA EPS AAA A 12, 386 
Other States A tae apie ewes 422, 065 118, 000 9, 000 f 46,753 
Total pla. 71,000 | 3,310,903 | 1,464,980 | 1,130, 947 | 15,953, 710 
DECORATED. 
CONOINGO AL iod erat srt oemengus esca A AN se eva DEM E. $23, 039 $23, 639 
Illinois ..... CHOR PORTUS pesa qc A EE 12, N19 
O Ss oos cine o edu naa sut e| eiae dean cdi. 1,500 290, 500 
Mussachusetts.................. A A dantem e bES Re eve ae RS 86, 531 56, 531 
New JerséV..iuesseiceensseeR e ces o aides (9) (Cc) diee x eet 36, 400 1, 724, 749 
p MORET crm A pd PET Tp 7,829 5, 274, 957 
Ponnsv IVa nai onse sl a lis Tas 1, 238 802, 041 
West VPS rr lla Sid Baws lieve nude cu esed 750, 878 
ao AA A ng aTOKSE XA 821,300 |......... ui 63, 200 h 426, 198 
Total decorated .................... 0) 21.300 loas 870, 337 9, 452, 312 
Grand tO eck cic eee eR IRE 71,000 | 3,362,263 | $1, 464, 9 2, 001, 281 25, 436, 052 
Per cent of total clay products ........... . 05 2.57 1. 12 1. 53 19. 42 
Per cent of pottery products ............. .28 13.22 5.76 7.87 100. 00 


«a Including art and chemical pottery, Easter ware faïence, Flemish ware, grueby pottery, Herty 
turpentine cups, reclain casters, filter tubes, door and shutter knobs, shuttle eyes and thread 
guides, porcelain hardware trimmings, pins, stilts and spurs for potters’ use, tobacco pipes, toy mar- 
bles, washboards, and white-lined earthenware. 

bSanitary ware for California and Ohio is included in the miscellaneous column of each of these 
States. 

c Included in Other States. 

d Included in f ($16,753). 

e Porcelain electrical supplies for Missouri included ín Missouri miscellaneous, 

f Made up of State totals of Louisiana, Maine, Montana, New Hampshire, Oregon and Vermont. 

g Decorated bone china, delft and belleek ware for New Jersey (which is also the total for the 
United States) is included in New Jersey miscellaneous, 

^ Made up of State totals of Connecticut, Indiana, Louisiana, Minnesota, Missouri, New Hampshire, 
New York, Oregon, Vermont, and Wisconsin, in order to prevent disclosing the operations of indi- 
vidual establishments. 
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Value of pottery products by varieties of products in 1902, by States and Territories. 


PLAIN. 
Wale granite 
Yellow and pen uporee 
State. Kea carin: Stoneware. | rockingham | C. C. ware. bain were ana 
were porcelain 
ware. 
Alabama ..............cceeee- $1, 125 $25, 074 ar Merna ENEE ore 
ATKEHISIK. eee xLvereten he re ele sER EM E DERE 9,400. [59s EE A "xem pO E ves oda QUE 
California ai e: ork eos 80, 315 D OUT | casse ena exe ow Ed rs raga a RR Reese 
Colorado nies oes ove E Eu 2,675 b) (b) (Uy) ee E 
Conneetieut cocinan 15, 400 bj. "ceiekesxugaxlae ate Ra SEEN | TON OE 
District of Columbia........... CA a cee esos e vunEs es bt [egseNxm Ure tee SERRE RAN E Eis 
Fonda scale na | i c E E EAE uU S 
DI. qe crewseceeeee ee 3,310 13, 154 (o) (0). E E Ee vs 
Illinois .........- DROP: 19, 400 582, 708 b) (b) b) 
Indiana A Yond rxe* dm EE | 4,650 24 A losness are agan (^) 
jur cr 7, 050 n R a FA E AN EE 
Kids PR E MEM AAA E O 
Kentucky 252. cua aaa as ! 16, 221 120822 AA e xxn aed | ERES 
Louisiana: 2... er c eoe mte (By "^ "dezszexcameeiee O O A Cete s 
MAING 25 c A risu de (0) -- o0 -eclnsdaes O A daos ud 
Maryland uber e ERE 13 001) a (€) $190,129 1. suse rone s an 
Massachusetts ................. 123, 115 20,992 | rossa ncaa (d) O A estt 
MIChigüli.. ies 44 OOS A A es rsen em pK 
Minnesota.....llleelleesees. 10, 798 251:098 A, Ei e d | nac 
MiISSISSIpDl 2522s RR ERE 273 3, 716 P PO DE eS d. 
MOSSOUEFI ee 6, 401 39, 419 Cy hans diretecects as do uaa 
MONT cs cer seuss ptss da o A Rts Sud A uses utens we anaes 
New Hampshire ............... ppc cco ese ponte spe Un KK E A E iu CMS 
A AAA | 16, 300 43, 100 (c) 445, 820 $465, 830 
New York cren creber ux 31,873 A (B) ^" ndooieesuscbescis 
North Cnrolina................ | 658 A A a 
ly tc wenn heed | 99, 727 1, 086, 575 $129, 591 385, 365 2,891, 698 
OTCEM iii ii (b) (9). lees cios dete ARO E 
Pennsylvania ................. 120, 323 373, 654 O eio 254, 856 
South Carolina................ 2,97 13, SUD A saei s we EA 
Tennessee Ge 2. 320 SN OIM aS ance A NUS deu certs gig Sumus s ee UE cue 
EXA ll. s wes EDS WORST S, 226 88,176 1.1... cz e CA ce ic cde as 
DIAM: peace sendin ee eiui a s d 5,100 Toce eese oes ees ll A A A canes 
A A cscs eee (5) (5)... AA A A 
Washington ................... 2, 029 D D S25 AA A A soe ten wae eces 
West Virginia.................1...- celles. Io, OLB los usus xs (b) 260, 274 
WISCONSIN .. eese eee eer oo ms IU TED A O uai os Re vatem taa utes scares 
Other States. o...ooonomoomocoo. 6,411 69, 346 78, 822 155, 382 141,878 
Total plain ES 614, 551 3, 066, 920 208, 413 1,177, 289 4,017, 636 
DECORATED. 
MINOIS A UenrE T EVA  NUE (b) A AEE A d 
MILEY VAN MA re aas A eg es Red Eta aires (b) (b 
NUM. JOTISPN O RE Wise Rn ae (ny. CIo AI $135, 447 $962, 440 
NOW XOIK-uorusig O ny) AAN EA IN a are OA 
OMG asc ud 3 ich mech Wane ha eu 26, 422 $95,902 A esr e 344, 161 8, 865, 963 
Pennsvlvania.................- 3, 250 (b) (b) 844, 155 
WOUOSL VITELBUE AAA O A ux ce mU T T oaks (f 600, 738 
Other States e.............Ll... 91, 163 6, 353 $3, 030 159, 000 264, 382 
Total decorated......... 120, 835 105, 315 3, 030 538, 608 6, 537, 678 
Grand total.............. 735, 356 3,172, 235 211, 443 1, 815, 897 10, 555, 214 
Per cent of total clay products. . . 60 2. 60 17 1.49 8. 64 
Percent of pottery products.. "| 3.05 13.15 . 88 7.52 43.75 


a Yellow and rockingham ware for Alabama included in Alabama miscellaneous. 

bIneluded in Other States, 

c Yellow and rockingham ware for Maryland, Mississippi, Missouri, and New Jersey is included in 
the miscellaneous column of each of these States. 

‘ ac, C. ware for Massuchusetts and Texas is included in the miscellaneous column of each of these 
States, - 
e Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. The total of Other States (plain pottery) is distrib- 
uted amony the States to which it belongs, in order that they may be fully represented in the totals. 

JC. C. ware for West Virginia included in West Virginia miscellaneous. 
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Value of pottery products of the United States in 1902, by States—Continued. ` 


PLAIN. 
: Porcelain Te 
State. China. pei E electrical M hpi Total. 
i d supplies. ° 

Alabama ....... ———— A A n $300 $26, 499 
A E PEE E ORESAT S| quens A oes Ox ARS Y 9, 450 
a oii eut toe eco S eo sen n dt euch d A EER 11,595 51, 607 
COIOFROO Es 85 21, 285 
COR CCUG cic A | ior due ient Aon (€) 13, 881 66, 547 
District OlC oli A AA AAA A dat REUS RE 8, 697¢ 
gto. A A A d RR p E (4) 
E A A A A tate a MU e E CE 25 16, 839 
A A AER AAA ot np NS Galan 4, 950 660, 973 
A ve Rachl s oases cesses (c) (6). ^" "Massaxumusa £s 583, 741 
IOWB sucked ene nsns deseo etwa eco A Ree ae EE 2, 000 45, 387 
Kultus. soletis O A dotes AS d e RM da E d) 
Kentucky A A adu sem cel sca xd A 137,043 
LOUÍSIADE- eoeie AAA UU e A MSN d 
MAING so sos ce een ONES adds has s RID RR O eau ecani en etae rea caa Rc td d) 
Maryland A lance cas EM buses eR IURE RR MORIR 5,927 210, 300 
AENA etre cess A E SE AVIS 75, 197 225, 304 
Michigan. oSv os bei hd o A A ema niea b E RE 39, 000 83, 098 
Minnesota A A A au desi Pops Ee sb | RE RET ES Se eu 368, 423 
ES A A O eaS 10, 435 14, 424 
NSSOUT) A A A A ES isses A 3, 600 49, 420 
A O O A A TP d) 
NOW E A A A A c d) 
New Jersey..............- eee. $321, 169 $2, 792, 322 $358, 496 153,576 4, 650, 914 
New York ................ eese (c) (c) 391, 319 31,161 674, 051 
edo il sd esecas cds A AAA A | Sua tia eo ied das 14, 512 
OhlOzscdo crece A (e) (€) 415, 874 494, 450 5, 799, 648 
OPFOR A ee ate cates con dock O RD cR RUN (4) 
Pennsylvania .................. (c) 146,000 |.............. 5, 210 993, 097 
A A AA A A | Moretus weeds 16, 805 
e AA A A A o as we x E senses 50, 698 
A ON A AAA acere qe pest 1,800 98, 202 
¡A A A A A AAA A ue hee oa a ws 5, 750 
A A A weer 3, 786 "3, 991 
WV AS DUNG A ASI A A alletwneeeseneeae 13, 3954 
West Virginia AA A (08) E A TREO TOA opie 454, 124 
WISCONSIN AA A A A O lew PRIME EATDA ee $ 10,785 
Other Statese .................. 216, 242 601, 340 184, 566 7,692 f 63,044 

Total plain............... g 588, 712 3, 539, 662 1,350, 255 864, 676 15, 428, 014 

DECORATED. 

IIHDOLIS A A A O AO AAA $33, 439 
IE TY NRT is do ears echas A ince Send ibiq A codes cur EP ES 315, 000 
New J ersey..................... $359, 199 o A A $30, 000 1, 542, 045 
New York 0. .csceeses conv ewcsces Oy, 7% A CU RUNE. cH Y 50, 000 255, 380 
A vu eredi Ay: —"dIiésese O 383, 982 4, 719, 490 
Pennsylvania .................. C) —. Teese a ae RS RAE UC CR eS ick dede s 883, 168 
West VIPPTDIB casas dl P BERN T a 111,602 712, 340 
Other States € .................. 231, 843 $16,000 |.............. 71, 803 € 238, 577 

Total decorated .......... J 630, 581 16,000 | coiere ed es 647, 392 8, 699, 439 

Grand total............... k 1,219, 203 3, 555, 662 $1, 350, 255 1,512, 068 24,127, 453 
Per cent of total clay products. 1.00 2. 91 1.10 1.24 19. 75 
Per cent of pottery products.... 5.05 14. 74 5.59 6.2 100. 00 


aIneluding art and chemical pottery, faience, Flemish ware, grueby pottery, porcelain casters, filter 
tubes, door and shutter knobs, shuttle eyes and thread guides, porcelain hardware trimmings, let- 
tuce-leaf ware, pins, stilts, and spurs for potters' use, terra vitrea, tobacco pipes, toy marbles, wash- 
boards, white earthenware, and white-lined earthenware. 

bSanitary ware for California, included in California miscellaneous. 

e Included in Other States. 

d Included in f (863,044). 

e Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. The total of Other States (plain pottery) is 
distributed among the States to which it belongs, in order that they may be fully represented in the 
totals. 

f Made up of State totals of Florida, Kansas, Louisiana, Maine, Montana, New Hampshire, and 
Oregon. 

gIncluding bone china, delft, and belleck ware, valued at $51,301, made in New Jersey alone. 

h Decorated china for Ohio, included in Ohio miscellaneous. 

í Made upof State totals of Colorado, Connecticut, District of Columbia, Florida, Indiana, Louisiana, 
Massachusetts, Minnesota, Missouri, New Hampshire, and Wisconsin, in order to prevent disclosing 
the operations of individual establishinents. 

jIncluding decorated bone china, delft, and belleek ware, valued at $39,539, made in New Jersey 


alone. 
k Includes the total (890,840) of bone china, delft, and belleek ware, which was made in New Jersey 
alone. 


| 
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These tables show that the pottery products of the United States 
were valued at $25,436,052 in 1903, as compared with $24,127,453 in 
1902, a gain of $1,308,599, or 5.42 per cent. In 1902 the gain over 
1901 was $1,663,593, or 7.41 per cent, and in 1901 the gain over 1900 
was $2,665,290, or 13.46 per cent. 

As in previous years, the white ware, principally for domestic use, 
composed by far the larger part of the pottery produced in this coun- 

etry, though the commoner grades, such as earthenware and stoneware, 
had a more general geographical distribution. 

The following table gives the value of the pottery products and of 
the plain and decorated ware made in each State for 1902 and 1903 by 
States and Territories: 


Value of pottery products of the United States in 1903, by States and Territories. 


State. Plain. |Decorated.| Total. 

Alabama st ibt See a tise ossi ie twas $23,920: |....... ees $23, 320 
ATLADRAS sico 11,600 |............ 11, 600 
California noc MEM KT 49,478 |............ 49, 478 
COLO TAO da a aah eves e do : $23, 639 56, 869 
CONNCCHCUE AAA idee Sek Sen tikes ended DE i sd: 77, 260 , 200 112, 450 
District of Columbia. a ada 10, 854 |............ 10, 854 
A RA O E 22.142 Ii cases 22,142 
IIl... cesse ties CO a eats Pee ides castri Lue 826, 914 72, 819 899, 733 
Indiana 2 oco eee tae eo oho etu RIPE DEUM E uad DAUERN UE. 510, 658 70,311 580, 969 
A E LE oe 65,762 A 55, 762 
KATA: o dd a ía EN REA 23, 529 
Kentucky sad a ita 139,827 |............ 139, 827 
Louisiana A Cn e a (a) (a 
MAING rta Lr (a) zos (a) 
Mürvlang rd daa 182, 765 290, 500 473, 256 
MASIACRUBCIS:< uc rai a a tE e 214, 305 86, 531 300, 836 
Michigano uan ida 4R, 007 1. ies sión 48, 007 
MINNESOTA olor 8.5 e a id 396, 713 1, 865 397, 578 
E js A Oe Siete aes eere obe he E E E 14,296 |..... — 14, 295 
A esce Pu MES SD I tI M Au cen tetes 50, 601 800 51, 401 
MONADA qp" C D E a 
New Hampshires isoeo is ee esa i a n a e E a a a a d 
New JGTROY eos soles errar esa ROTE ae eee ee » 4,590,477 | 1,724,749 6, 315, 226 
New YOIE A es ee ears as 981, 636 ; 1, 274, 078 
NOPULCKFIOLIB.  ——2i2:lra t eR beetesciu RM eMe REOS is 14.992 |... 2-22 14, 232 
O10 ws cori Ru coss up HEIL sidus s Né pd DIL UU SE eA QT 5,813,180 | 5,274,957 | 11,088,087 
OFERON MEET E EE d (a el 
Pennsylvania oo. ces sess rn seek c9 c re wre 1,071, 511 802, 041 1, 878, 552 
ui ER III "x" A sess a tdi 9,821 1.5 eni 9, 827 
(RON NGCASCE 20sec i Us koe Feo oes hoe ed exe D. daa eee 114,174 |............ 114, 174 
dy 4 C LT „666 sees 97, 666 
Utah........ O Md E DIEM LEE 5,300 |... << 5, 300 
hi nsnm a) (a) (9 
Virginis siere serere cL „68G RN , 686 
Washington A A o See 16:100 | Lacs ees 16, 100 
West Virginie 2:2: ou Re XR ERES RAS REEL MITES EE 497, 622 750, 878 1, 248, 500 
WISCONSIN de rs oidos 12, 386 1, 200 13, 556 
OthérStates A sous RES are 46, 753 24, 380 71,133 

A ce hee ee sue a aa a a ihe ire e 15,983,740 | 9,452,312 | 25, 436, 062 
Per cent OLOR]. aos seus 62. 84 37.16 100. 00 


a Included in Other States. 
b Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. 
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Value of the pottery products of the United States in 1902, by States and Territories. 


State. Plain. | Decorated. Total. 

Alabama ooi doeet eee beeen as $26, 499 | anal $26, 199 
ATRADSAS 0 a daa Ld EE 9,450 “a rcisa 9,150 
Calor a dd la 51,607 12. costs 51, 607 
Colorado ...... ARE HERE 21, 285 $13, 030 34,315 
Connecticüt A A lcu eters NM eam E A ra 66, 547 50, 350 116,897 
District of Columbia .............. ccc eee cerent 8,697 500 9, 197 
hagan e Tc (a) (a) (a) 
o A Ne ns Ave ie eit Oe an de A a PET eee 16; 839 iia cere 16, 839 
DUNO IS ste A cua uted bomb ace Kd C ee SESS 660, 975 33, 139 694, 414 
TRIN Loi ccn we pects Os Se osc tara x PRAG XRLCWES uote ds Seale Gees 583, 741 71,513 655, 284 
TOWN A ew ier pete 45,387 lioocininno. 45, 387 
A feels cl oe rd bikes CREME a OS ees (ay). " A (4) 
Kentucky A A Cede defe 137,043 !............ 137, 043 
LOWS RRs a SL une Sa a (a) ie 
E A dies ce Aiwa loc D LEE Hees Quis O Jesisris casae a) 
Marvland AAA heeds Rees aa Eaa aus AAA 210, 300 315, 000 825, 300 
Müssaelüselts. a a A A 225, 304 79, 151 300, 455 
MICHIGAN sie rd e dia cae LEE NOM LE 83,098 |............ 83, 098 
MINNEN A Qus a ERN eee dcus E ta a CAPS 368, 423 2, 302 370, 725 
MISSISSIEP Pl tt qu UAM CENE eei RU EE RE REED RUE. 14,424 eos secs 14, 424 
A aa PES 4,093 53, 513 
MONE qun A els AR ER EMI eae ee eee aj [eiriaa (a) 
AA eat Sls cat c ee EUR Sec EMTE ni S EE a (a) (a) 
NOW A eee O Cue aha tt d rte CLIE E 4,650,914 | 1,542,045 6, 192, 959 
A e ee A ors O PE SRL PARI a qa SO udi 674, 051 255, 380 929, 131 
NOE) CATOlINA me —--———c—— ELA 14,512 
DAI or ees Teo 5,799,648 | 4,719,490 | 10,519, 138 
OTCOM ii A A A erate se KO O AA (a) 
Penis via aia de ene c Or e etes M sage ads qu sad 993, 097 883,168 1, 876, 265 
SoutIr Carolina o ii AS aa 16, ROS discos 16, 805 
TENES AA dus e E t eu 50,698 |............ 50, 698 
TON AG MERC" 98, 209 [iaa ces 98, 202 
Utah oeo caesum eD esM se viris pro TIMES 5,750. [ecu dates uad 5, 750 
NAPE eae eso eee in oe ne Siw dela ae akin E EE Pda De 3,901 [2m 9p 8, 991 
Washington ie ce tees RIAM ee AERA REED eq ERE WE Hama RUE e tes eS 13,354 1... essa 13, 354 
Wost Virginii S eius II be aa ieee t aim eMe uc Ud qe dE 464, 124 712, 340 1,166, 464 
WISCONSIN 2.604 oss P a e E RN CQ e Nea Rx ene Ue Ru VE IS d 10, 785 1,500 12, 285 
Other State’ Dia e err EA E WIE ERE MORE RAE RE SR E e iit 63, 044 20, 108 83,152 

TOU cuit bs eS eRe Suwa E E MEI LEES 15, 428,014 | 8,699,489 | 24, 127, 453 
Per Cent Of total ices ooh eh ek Sok cece a E eke een eke 63. 94 36. 06 100. 00 


aIncluded in Other States, 
b Includes all products made by less than three producers in one State, in order that the operations 
of individual establishments may not be disclosed. 


It will be seen from these tables that the plain ware constituted 62.84 
per cent of the pottery product in 1903, and the decorated ware 37.16 
per cent. These proportions are nearly the same as in 1902 when the 
percentages were plain, 63.94, and decorated, 36.06, a slight increase 
being made in 1903 by the decorated ware. As in 1902, nineteen 
States reported decorated ware, but in only eleven was this product 
valued at over $10,000. The total value of this variety of ware in 
1903 was $9,452,312, as compared with $8,699,439, a gain of $752,873, 
or 8.65 per cent. The plain ware was valued at $15,983,740 in 1903 
as compared with $15,428,014 in 1902, a gain of $555,726, or 3.60 per 
cent. Ohio is the leading producer of decorated ware, reporting 
$5,274,957 worth marketed in 1903, which was 55.80 per cent of the 
total decorated ware reported, and 47.57 per cent of Ohio’s total pot- 
tery products in 1903. New Jersey and Pennsylvania were the next 
largest producers of decorated ware, with outputs worth $1,724,749 
and $802,041, respectively, followed by West Virginia, whose decor- 
ated pottery in 1903 was valued at $750,878 and was 60.14 per cent of 
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her total pottery products. New York and Maryland were close 
rivals for next place, with decorated pottery valued at $292,442 and 
$290,500, respectively. The others were comparatively unimportant 
producers of decorated ware. The first four States mentioned— Ohio, 
New Jersey, Pennsylvania, and West Virginia—produced decorated 
ware valued at $8,552,625, or 90.48 per cent of the total. In 1902 
these States produced decorated ware valued at $7,857,043, or 90.32 
per cent of the total. 

The division of the product into plain and decorated is not entirely 
satisfactory for the reason given heretofore, namely, the fact that 
there are fewer than three producers of the several varieties In many of 
the States, thus making it necessary to combiné the outputs in order 
to prevent the disclosing of individual returns. 

The following table shows the value of the pottery products in the 
United States, by varieties, decorated and plain, together with the 
number of producers reporting each variety and the percentage of 
each variety in 1902 and 1903: 


Value of pottery products in the United States in 1902 and 1908, by varieties. 


1903. 
Percent- 
Number | age of 
Variety. Plain. Decorated. Total. of pro- | pottery 
ducers. pro- 
Red earthenware ................-. eee $631, 760 $128, 315 8760, 075 
STONE WATE ua vac ee xev FERRE 3, 185,119 148, 023 8, 333, 142 
Yellow and rockingham ware ......... | 293. DOT. acus Ex. 333, 521 
CIC WALCO 5 otters eaemeew Suen anes 1, 027, 260 395, 336 1, 422, 596 
White granite, semiporcelain, and | 
semivitreous porcelain ware......... 4, 026, 365 7,114, 551 11,140,916 
CMA oce ceo asii 850, 152 836, 350 1,686, 502 
Bone china, delft, and belleek ware... 71, 000 35, 000 106, 000 
Sanitary WATC.....oooooooomonoonnooos 3, 495, 963 21, 300 3, 517, 263 
Porcelain electrical supplies ........... 1,465,580 |.............. 1, 465, ^80 
Miscellaneous a... oo... cece ce cece eee 897, 020 773, 437 1, 670, 457 
TOA Lola 15, 983, 740 9, 452, 312 25, 436, 052 
Per cent of total........................ 62. 84 37.16 100. 00 


aInecluding art and chemical pottery, Easter ware, faience, flemish ware; grueby pottery; Herty 
turpentine cups, porcelain casters; filter tubes; door and shutter knobs; shuttle eyes and thread 
guides; porcelain hardware trimmings: pins, stilts and spurs for potters’ use, tobacco pipes, toy 
marbles, washboards and white-lined earthenware. 


CLAY-WORKING INDUSTRIES. 831 


Value of pottery products in the United States in 1902 and 1908, by varieties—Continued. 


1902. 
| Percent- 
Number | age of 
Variety. Plain. Decorated. Total. of pro- | pottery 
ducers. pro- 
| duced 
Red earthenware.......ooommooooooomo... $614, 551 $120, 835 $735, 386 195 3. 06 
SONO WO cad 3, 066, 920 106, 315 3,172, 235 245 13.15 
Yellow and rockingham ware .......... 247,240 3, 030 250, 270 17 1. 04 
CC WRTe ii sa 1, 244, 089 750, 210 1, 994, 299 23 8. 26 
White granite, semiporcelain, and 
semivitreous porcelain ware.......... 4, 017, 536 6,537,678 10, 555, 214 60 43. 75 
CHINA: occus eec ka x vh era OEC REN 537, 411 685, 024 1, 222, 435 10 5. 07 
Bone china, delft, and belleek ware.... 51,301 39, 539 90, 840 4 .38 
Sanitary ware ...............-ee ree 3, 044, 062 16, 000 3, 560, 662 31 14.7 
Porcelain electrical supplies ........... 1,350,255 ........... 1, 350, 255 23 5.59 
Miscellameousa..........0..ceeeeee eee: 754,049 | 441, 808 1, 195, 857 63 4.95 
Total tado 15, 428, 014 | 8, 699, 439 24,127,453 l.......... 100. 00 
Per cent of total...oooooononccinncnrc o... 63. 94 | 36. 06 100. 00 | A A 


aIncluding art and chemical pottery. faïence, flemish ware; grueby pottery: porcelain casters; 
Teaca Te ware, ie, utl And Agra (on DO D les MAPAS AeA, ebaeco pipes Lay marbles Wael 
boards, white earthenware, and white-lined earthenware. 

It will be noticed that the figures given here do not quite agree with 
those given on preceding pages. This is accounted for by the fact that 
in the former table it was necessary to combine some of the products 
in order to prevent disclosing individual returns. The figures given 
in this table, however, are accurate and represent the actual value of 
these varieties of pottery in the United States as reported to this office, 
though the figures given in the former tables are as accurate as can be 
given for the State totals. From these tables it will be seen that the 
total value of the pottery products in 1903 was $25,436,052, divided as 
follows: Plain, $15,983,740, or 62.84 per centof the total, and decorated, 
$9,452,312, or $37.16 per cent of the total. In 1902 these totals were 
$15,498,014, or 63.94 per cent, and $8,699,439, or 36.06 per cent, 
respectively. The product of greatest value in 1903 was white granite 
ware, etc., which was valued at $11,140,916, or 43.80 per cent of the 
total, as compared with $10,555,214 in 1902, or 43.75 per cent, a gain 
of $585,702, or 5.55 per cent. Of this product, $4,026,365, or 36.14 per 
cent, was plain ware, and $7,114,551, or 63.86 per cent, was decorated. 
As in 1902, the ware of next greatest value wassanitary ware, probably 
all being undecorated, which was valued at $3,517,263, or 18.83 per cent 
of the total; in 1902 this product was valued at $3,560,662, a decrease 
of $43,399, or 1.22 per cent. The next product in point of value, as in 
1902, was stoneware, which was valued at $3,333,142, or 13.10 per cent 
of the total; in 1902 this product was valued at $3,172,235, or 13.15 
per cent of the total. 
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The china ware, in which there is always general interest, increased 
from $1,222,435, produced by 10 potteries in 1902, to $1,686,502, pro- 
duced by 11 potteries in 1903, an increase of $464,067, or 37.96 per 
cent. This product in 1903 was nearly evenly divided into plain and 
decorated, the former being valued at $850, 152 and the latter at $836,350, 
the former being 50.41 per cent and the latter 49.59 per cent of the 
output. 

The white ware, including that made for sanitary purposes (which 
is of a white body), and porcelain electrical supplies, aggregated 
$19,338,857, or 76.03 per cent of the whole, as compared with $18, 773,- 
705, or 77.81 per cent of the total in 1902. Of the total for white 
ware for 1903, $10,936,320, or 56.55 per cent, was plain and $8,402,537, 
or 43.45 per cent, was decorated. 

Exclusive of sanitary ware and porcelain electrical supplies, which 
were practically all plain, the total value of the white-ware products 
was $14,356,014, of which $5,974,777, or 41.62 per cent, was plain and 
$5,381,237, or 58.38 per cent, decorated. These figures are also inter- 
esting froin the fact that they compose the products generally under- 
stood by the public, and many manufacturers also, to be ‘* pottery,” 
the products, namely, used for domestic or household purposes, such 
as tableware, toilet sets, etc. 

Yellow and rockingham ware, which for several years seemed to be 
on the decline, except in 1901, increased its product in 1903, the value 
being $333,521, as compared with $250,270 in 1902, a gain of $83,251, 
or 33.26 per cent. Stoneware is made in more States than any pottery 
product, except red earthenware, and in 1903 the output was valued 
at $3,333,142, or 13.10 per cent of the total, as compared with $3,172,235 
in 1902, or 13.15 per cent of the total. This was a gain of $160,907, 
or 5.07 per cent. 

The number of firms reporting these wares is interesting. They 
range from 257 reporting stoneware—a gain of 12 over 1902—to 4 
firms reporting bone china, delft, and belleek ware. The number of 
firms reporting china in 1902 was 10; in 1903, 11; 17 firms report yel- 
low and Rockingham ware in each year, 1902 and 1903; those report- 
ing C. C. ware decreased from 23 in 1902 to 20 in 1903; and the firms 
reporting white granite, etc., increased from 60 in 1902 to 10 in 1908. 
Thirty-one firms reported sanitary ware in 1902 and 30 in 1908, while 
23 reported electrical supplies in 1902 and 31 in 1903. "There is no 
footing to this column for the reason that one would not show the 
number of operating firms, since many firms report more than one 
product. 
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RANK OF STATES. 


The following tables show the rank of States in the production of 
pottery, together with the value of the product in each State, the per- 
centage of the total product made by each State in 1902 and 1903, and 
the number of firms reporting in each State: 


Rank of States, value of output, and percentage to total of pottery products in 1903. 


e 
Number 
Rank. State. irs Value. oro 
ing. product. 
ON SOTO IIT 129 | $11, 088, 087 48. 59 
27) NOW J Cine A eect genie a d secs 51 6, 315, 226 24. 83 
3 | Pennsylvania A A ERE MM 52 1, 873, 552 7.37 
A NGW York eds eseti eu eeruss cedros pela eeed CART AREE BUNC E UE 22 1, 274, 078 5.01 
Ol West: Virginii e eenen eee vacates REEF REESE 8 1, 248, 500 4.91 
OT Mingis it oc che Vo II A E pe econ 27 899, 733 3.54 
A O A Neg i eae MEUS 16 580, 969 2. 28 
SU BAT YANG 0 il e 10 473, 255 1.86 
PIM 2 397, 578 1.56 
10 | Massachusetts A A E aia 17 300, 836 1.18 
IP Kentücky A cites ka LU RUNE DDES ERE Rue DIE E ee wees 11 139, 827 . 55 
12 | TODOS E ir OE EE PY EL S RU vue Domen eds 13 114, 174 . 45 
13 1 Condeetiont ii I bep nOD end E eS RREDUR SR b 112, 450 . 44 
I4 VOR OG isos A seb E EH eds 19 97, 666 . 38 
lo | Colofado sas cecal hows ees ee EOS AER 6 56, 869 .22 
ORB WBRA SES A SS eeueeeen 7 55, 762 .22 
17 | MUYSSOHUTIIS 4a el e iakuc seco ciate ERE Ee. 17 51, 401 . 20 
18 -California S Sese uo reb ESAE its 14 49, 478 .20 
19 MUCOSA A ERU eee eee ES 4 48, 007 . 19 
MM CILLUM EE 8 23, 529 .09 
21 Alabama d eec E E 23 23, 320 . 09 
22 | VIII A 3 22, 686 . 09 
A osseous sete uA EQUI LEE S EE EE 20 22,142 . 09 
04 | Waüshinglol- ees ii Ed EE 8 16, 100 . 06 
95) Missisippi secere aci 8 14, 295 . 06 
26: | North Carola sc st A AA AA 25 14, 232 . 06 
21 | Wisconsin ¿00 A AAA 4 13, 586 - 05 
28 | Arkansas .......... donus Doct uU ceri S ag. 3 11, 600 . 05 
29 | District Of Col bl cid a ee at 3 10, 854 . 04 
30 | South Carolina ii ii bata 8 9,827 . 04 
A IA ia an 4 5, 300 .02 
Louisiana, Maine, Montana, New Hampshire, Oregon, and 
Vermont erase varada YS REUNIR SNO qd iue 9 46, 753 .28 
Totana 546 ¡a 25, 436, 052 100. 00 


a Includes $24,380 for decorated pottery, which could not be separately classified without disclosing 
the operations of individual establishments. 
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Rank of States, value of output, and percentage to total of pottery products in 1902. 


| Number 
-— State. b E Value. | EIL 
| ! ing. | product. 
ELTON A a Gut a EY 113 810, 519, 138 43. 60 
2 NOW JOISCY sexed RE AS AR 51 | 6, 192, 959 25.67 
d -Ponmnssivanli A Es 47 | 1, 876, 265 7.78 
dl OS EVITA Zee A ANA wens ee eaten 8 1,166, 464 4.83 
5 | New York .......... BO cre haute EE E eee NES 21) 999,431 ` 3. 85 
A ole ole E EN a ervatucdiaateads RENSA | 25 694, 414 2. 88 
TTD Sek det O RA E RS 13 ` 655, 284 2.72 
e A AE | 12 525,300 2.18 
9 | Minnesota ............ "TREE RECEN RO | 2 370, 725 1. 54 
10 | Massachusetts o A AA RIERNMPE MEME 18 300, 455 1.24 
AS NN cadets E E EEEE 11 137, 013 ¿57 
12 | Connecticüt isse eoe ode ce ete ES e ecu ER DAE eee 5 116, 897 . 48 
ERI PR RT [MT Tr PES 20 98, 202 | 41 
ti o 2. beste sexies Ea ete rax vic, siet aaa RO ME dE 4: R3, 098 ) . 84 
15: MASSOUTIL rr En ake d amus di A uieRs sc cad 15 53, 513 Mn 
16 | CUHIDEDIB 2 dees EE LE RA Sax ee new ie aA CEN ERN SM Cua ud 12 | 51, 607 | .21 
e —— 10 ! 50,698 | .21 
I8: IOWA O A Cesc ates sat ecb ee Veehawaene 9 45, 387 .19 
19. Colorido NAAA ARS A ESAE EN e ke 6 34,315 . 14 
A ————Ó——— 21 26, 499 WW 
ECL ————————— 18 16, 839 .07 
22 Ee coi 10 16, 805 07 
93. Nor Carolina uu ita 26 14, 512 . 06 
Oa MississlpbE o iose dosi td 8 14, 424 . 06 
RS Sos sce es E RE wow AES EDU 4 13, 354 06 
26- WISCONSIN REPE doe tug e aV EBEN. 4 12, 285 05 
O RICAS sates les ud exe ware vixalus AAA d drea IA 8 9, 150 . 04 
28 District of Co Mai a ye dor wees 3 9,197 . 04 
DNA AS A A 3 5,750 02 
SOCIE ts os eee ee caw Enn SERRE Dues A AA 3 3, 991 02 

Florida, Kansas, Louisiana, Maine, Montana, New Hamp- 

shire and OECRON ir in dadas 10 83, 152 . 04 
TORN S esee thaw hs A E UN aculeis qii Susa wine ane Datei 518 | 24,127, 453 100. 00 


Ohio continues to be the leading pottery producing State, both as 
to value of the product and the number of firms reporting. In 1903 
her pottery products, reported by 129 firms, were valued at $11,088,087, 
or 43.59 per cent of the total output for the United States; in 1902 her 
product, reported by 113 firms, was valued at $10,519,138, or 43.60 per 
cent of the total, practically the same as the percentage of 1903. New 
Jersey is second in both years, with a product, reported by 51 firms, 
valued at $6,315,226, or 24.83 per cent of the total in 1903, and at 
$0,192,959, or 25.67 per cent of the total in 1902. Pennsylvania was 
again third, with 52 operating firms, a gain of 5, with a product valued 
at 81,873,552, or 7.37 per cent of the total, as compared with $1,876,- 
265, or 7.78 per cent of the total in 1903, a slight loss. New York 
and West Virginia exchanged places, the former taking fourth place 
with a product valued at $1,274,078, or 5.01 per cent of the total, the 
latter going to fifth with a product valued at $1,248,500, or 4.91 per 
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cent of the total. The next six States, Illinois, Indiana, Maryland, 
Minnesota, Massachusetts, and Kentucky, maintain the same relative 
positions in both years. Tennessee jumped from seventeenth place in 
1902 to twelfth in 1903, her product more than doubling during the 
year. Colorado rose from nineteenth place in 1902 to fifteenth in 1903, 
and Michigan dropped from fourteenth in 1902 to nineteenth in 1903. 
The other changes in relative rank were unimportant. 

The first five States produced ware valued at $21,799,443, or 85.71 
per cent of the total; in 1902 the product of these same States was 
valued at $20,684,257, or 85.73 per cent. The output of the first ten 
States in 1903 was valued at $24,451,814, or 96.13 per cent of the total; 
in 1902 the product of these ten States was valued at $23,230,435, or 
96.29 per cent of the total. 

In the following table will be found a statement of the number of 
potteries reporting during the years from 1900 to 1903, inclusive, 
showing the idle and operating plants: 


Number of operating and idle potteries in the United States reporting in 1900, 1901, 1902, 


and 1903. 
1900, 1901. 1902. 1903. 

State. | | ] = | TX | 
ating | Idle. | Total. | ¡Por | Idle. | Total. | ¿Por | Idle. | Total. | PET. | Idle. | Total. 
Alabama.......... 27 3 30 22 2 24 24 l | 28 | 23 ] 24 
Arkansas ......... 7 0 7 5 0 5 3 0 | 3 3 0 3 
California......... 10 3 13 10 2 12 12 12 14 3 17 
Oolorado........-. | 3 0 3 4 | 1 5 f 1 7 6 l 7 
Connecticut ...... | 5 0 ) ) 0 | 5 5 0 | 5 | 5 | 0 5 

District of Colum- | 
200 EE 3 0 3 8 0 3 3 0 3 3 0 3 
Florida ........... | 1 0 1 ] 0 ] | 0 | 1 | 0 ] 
CHOI cC PRENSITIUTIT | 25 ] 26 18 3 21 18 3 21 20 2 22 
Cala, aaa 2 0 2 0 ] 1 0 1 | ] + y 
ca PRE 29 0 29 24 8 27 25 2 27 27 3 80 
a EE 15 2 17 14 ] 15 13 ] 14 lf 0 16 
1, Vor PEE T e S 7 0 7 S 3 | 11 y l 10 , 1 | 8 
ci eee 3 ] 1 ] 2 3 2 l 3 0 3 
Kentucky......... 10 0 10 11 l 12 11 0 | 11 11 0 11 
Louisiana......... j l 1 3 l j 2 0 | 2 3 0 3 
DO ra l ] 2 2 0 2 ] 1 | 2 | 0 | 
Maryland ........ M 1 9 10 0 10 12 | l 13 10 ] 11 
Massachusetts ... 18 l 19 18 0 18 18 | 0 18 | 17 0 17 
Michigan ......... l 0 i 5 0 5 i| 0 n 1 0 i 
Minnesota ........ ; 0 3 2 0 | 2 2 0 9 2 0 2 
Mississippi ........ 7 0 7 6 0 6 ^ 0 | 8 X ] 9 
Missouri .......... | 18 2 20 16 l 17 | 15 0 15 17 l 18 
Montana.......... | ] 0 | | 0 l l | 0 ] ] | 0 ] 
NODTASES ......... 0 1 | 0 1 ] 0 | 1 | 0 l ] 
New Hampshire 3 ] 0 l | 0! ] | 0 l | | 0 | 
New Jersey ...... 13 2 15 50 2 52 51 | 3 54 51 0 51 
New York......... 25 2 27 25 ] 26 21 | 1 25 22 2 24 
North Carolina 39 1 13 33 4 87 26 | ) 29 25 | 2 i 27 
o, eae 113 119 109 B 117 113 7 120 129 | 6 135 
qo. MR 3 0 3 2 0 2 2 0 2 2 | 0 2 
Pennsylvania..... 7 50 18 j 51 17 | 5 52 52 | 2 54 
South Carolina.... 13 l| 14 12 0 12 10; 2 12 | 8 2 10 
Tennessee ........ 19 20 16 l 17 10 | ] 11 13 2 15 
DEMO RES 24 ] 25 26 3 29 20 3 23 19 0 19 
ga V adorar í ] ) 2 0 2 3 | 0 ! 1 0 1 
WONG RAS A A AA ASA E A NS IS bad 1 0 l 
Vo .. 222522 6 3 ) 1 3 7 3 3 6 3 3 6 
Washington ...... 5 3 8 5 0 b 4 | l 5 | 3 0 3 
West Virginia..... 6 2 8 9 0 9 8 0 8 | 8 0 8 
Wisconsin......... 3 0 3 1 0 4 t | 0 1 1 0 1 
TOURS sc hos i 61 16 607 ) 17 S 118 19 67 546 35 58] 


meee — — — -— — — eee — — € um ruis tod) 


mt p 
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The total number of operating firms reporting increased from 518 
in 1902 to 546 in 1903, an increase of 28. This increase was chiefly in 
Ohio and Pennsylvania, these two States showing a total increase 
of 21. Tennessee and Indiana showed an increase of 3 each; and 
California, Georgia, Illinois, and Missouri added 2 plants to those 
reporting in 1902. The following States showed a decrease of 2 
plants each from the 1902 figures: Jowa, Maryland, and South Caro- 
lina; and the following 1 each: Alabama, Florida, Massachusetts, 
North Carolina, Texas, and Washington. These decreases, with the 
exception of Maryland, occurred in unimportant pottery States. The 
idle plants decreased from 49 in 1902 to 35 in 1903, while the total 
number of plants reporting increased from 567 in 1902 to 581 in 1903. 


TRENTON, N.J., AND EAST LIVERPOOL, OHIO. 


The following tables show the pottery products of Trenton, N. J., 
and East Liverpool, Ohio, the great pottery centers of the country, in 
1902 and 1903: 


Value of poltery products of Trenton, N. J., and East Liverpool, Ohio, in 1908, by 


varieties. 
East Liver- 
Variety. Trenton. pool. Total. 

Yellow and rockingham ware.................... see c ce enceeeeeece|eceneeccenes (a) (a) 
NL ONE A T $454, 029 $544, 864 $998, 898 
White granite, semiporcelain and semivitreous porcelain ware. 1,570,892 | 4,104, 728 5, 675, 620 
CHING: oidor as 805, 691 (^) 805, 691 
Bone china, delft, and belleek ware .............................. 106,000 |............ 106, 000 
Sanitary WATO ec eckei vt sh ede edd tose duro nas 2,878,081 |............ 2,378, 031 
Porcelain electrical supplies ...........oooooooooooomoomocoomomoo.. 385, 398 866, 662 752, 060 
MISCO e AS AAA 113, 391 379, 189 492, 680 

TOM db 5,818,432 | 5,395,443 | 11,208,875 
Per cent of total pottery product.........................eeueeeee. 22. 86 21.21 44.07 


aIn order to prevent disclosing the operations of individual establishments the value of yellow and 
rockingham ware for East Liverpool is included in East Liverpool miscellaneous. 
6 In order to prevent disclosing the operations of individual establishments the value of china for 
East Liverpool is included in East Liverpool miscellaneous. 
Rs Taema ng stilts, pins, and spurs for potters’ use, porcelain casters, and porcelain door and shutter 
obs. 
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Value of pottery products of Trenton, N. J., and East Liverpool, Ohio, in 1902, by varieties 


Variety. Trenton. 


East Liver- 
pool. 


$90, 911 $90, 911 


QUO WB sc ee lots pete Ponccess dca ue a a a a a ceca E $581, 267 694, 526 1, 275, 793 
White granite, semiporcelain, and semivitreous porcelain ware ..| 1,426,270 , 4, 175, 421 5, 601, 691 
A te eke hak See ee eso breast en ee eee 650, 368 (a) 680, 368 
Bone china delft, and belleek WATE MF CR 90,810 1. Lecce suus 90, 840 
Sanitary 0 M "EP 2,408,339 |............ 2, 408, 339 
Porcelain electrical supplies ............... 22. cece eee eee eee neces 358, 496 273, 232 631, 728 
Miscellaneous) 2.0% A AA ERR AAA A AAA 151, 831 a 362,123 | 513, 954 

TOA Mb" RE 5,697, 411 | 5, 596, 213 11, 293, 624 
Per cent of total pottery proQUlt..o.o..ooooococooccnonccrrrcccrcccooo | 23.61 23. 20 46. 81 


a [n order to prevent t disclosing the operations of individual establishments the value of china for 
East Liverpool is included in East Liverpool miscellaneous. 
eae stilts, pins, and spurs for potters’ use, porcelain casters, and porcelain door and shutter 

The remarkable equality in the value of the output of these two 
pottery centers noted in 1901 and 1902 continues, though the differ- 
ence in the value of ‘the production in 1903 was considerably greater 
than in 1902. In 1903 the production was, Trenton, $5,813,432, or 
22.86 per cent of the total for the entire country, and East Liverpool, 
$5,395,443, or 21.21 per cent of the total. This is a difference of 
$417,989, or 7.75 per cent, in favor of Trenton, the greatest difference 
between the values of the products of the two cities since comparisons 
have been made by this office. In 1902 the difference was $101,198, 
or 1.81 per cent, in favor of Trenton, and in 1901 it was only $13,036. 
These two cities produced in 1903 pottery valued at $11,208,875, or 
44.07 per cent of the total for the entire country; in 1902 their prod- 
uct was valued at $11,203,624, or 46.81 per cent of the country’s 
total. While Trenton increased her production from $5,697,411 in 
1902 to $5,813,432 in 1903, a gain of $116,021, or 2.04 per cent, East 
Liverpool decreased from $5,596,213 in 1902 to $5,395,443 in 1903, a 
loss of $200,770, or 3.59 per cent. The value of the products of these 
two cities, which is practically all white ware, was $11,208,875, or 
57.96 per cent of the white ware of the entire country; in 1902 these 
two places made 60.16 per cent of the total white ware. Of the total 
pottery products of New Jersey, valued at $6,315,226, Trenton pro- 
duced 92 per cent, while of Ohio’s product, valued at $11,088,087, 
East Liverpool produced only 48.66 per cent. In 1902 these places 
made 92 per cent and 53.20 per cent of the totals of their respective 
_ States. This decrease in the proportion of East Liverpool's produc- 
tion is due to the establishment of potteries elsewhere in the State and 
in western Pennsylvania and West Virginia, some of them in the imme- 
diate vicinity of East Liverpool. As will be seen from these tables, 
East Liverpool makes no sanitary ware, and Trenton makes no yellow 
nor rockingham ware. Trenton/s leading products are sanitary ware 
and white granite, and East Liv erpool’s product is chiefly white 
granite. Trenton is also the larger producer of china. 
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IMPORTS AND EXPORTS. 


The following table gives the imports of clay products from 1867 
to 1903, inclusive. It will be seen that the imports are the heaviest 
ever reported, increasing from $9,806,271 in 1902 to $11,456,290 in 
1903, an increase of $1,650,019, or 16.83 per cent, whereas the pro- 
duction of the United States increased $1,308,599, or 5.42 per cent. 


Value of earthenware, china, brick, and tile imported and entered for consumption in the 
United States, 1867-1908. 


sp n China and aries | 

eartnen aan ea en, 

Year ending— ooh, | porcelal porcelain, | Stone oF |Brick, and) Total 

stone rated. : ware, : 
ware. glazed, etc. 

June 30— 
eii dedidit s $48,618 | $418,493 | $439,824 | $4,280,924 |............ - 85,187,859 
dioses 47,908 | 309,960 | 403,555 | 3,244,968 '............ 4,005, 681 
PAGO BERI A OTT 34,260 | — 400,894 | — 555,425 | 3,468,970 | a io 4,459,549 
Dr ere eats RR 47,457 | 420,442 | 530,805 | 9,461,624 '............ 4, 460, 228 
Lys O 96,6095 | — 391,874 | 571,032 | 8,573,254 |............ 4,632,355 
3820. ecl a ena eds 127,346 | — 470,749 | — 814,134 | 3,896,664 '............ 5, 308, 898 
A 115, 253 479, 617 867,206 | 4,989,868 :............ 5,751,944 
UTE ER A NN 70,544 397,730 | 676,656 | 3,686,794 ............ 4, 831,724 
A eee 68, 501 436, 883 654, 965 | 3,280,867 | UOI 4,441,216 
rl A OMM REN 36,744 | — 409,589 | — 718,166 | 2,948,517 '............ | 4,112, 956 
1877 AA "nsus 30,403 | 326,956 | — 668,514 | 2,746,186 ............ ' 8,772, 059 
A MM 18,714 | 889,133 | — 657,485 | 3,081,393 '............ 4, 096, 725 
Tri RERO TER EIDEM A 19,868 | 296,591 813,850 | 2,914,567 |............ | 4,044,876 
acres 31,504 | 334,371 | 1,188,847 | 3,945,666 ............ 5, 500, 388 
NT E 27,586 | — 921,259 | 1,621,112 | 4,418,369 |............ | 6, 383, 326 
1 radio els 85,023 | 816, 811 2,075,708 | 4,438, 237 '............ 6,866, 779 
C eta NOR tae he 43,864 | 368,943 | 2,587,545 | 5,685,709 ............ 8,686,061 
A IE 50,172 | 982,499 | 2,661,231 | (a) 9666, 595 | — 4,969,497 
LC MENU NES 44,701 | — 823,934 | 2,834,718 |............ 963,422 ' — 4,666,175 

December 31— | 
cda lacio 37,820 | 865,416 | 3,350,145 |............ 951,293 | — 5,204,704 
[Sh WM MMC. 43,079 | — 967,694 | 3,888,509 '............ 1,008,360 | — 5,907,642 
IN ER PME 55,558 | 1,054,854 | 4,207,598 -............ 886,314 6, 204, 324 
E EE. 48,824 | 1,148,026 | 4,580,321 | n 788,391 , 6,565,562 
A DNE | 56,730 | 974,627, 3,562,851 ............ 663, 568 | 6,157, 776 
TRO A O | 99,983 | 1,921,643 | 6,288,088 |............ 353, 736 | 8, 663, 450 
o rs da ae 63,003 | 2,022,814 | 6,555,172 |............ 380,520 ' — 9,021,509 
1893.0... cesses serre | 57,017 | 1,732,481 | 6,248,255 |............ 838, 143 B 
or RN TUNE MES 47, 114 1,550, 950 | 5,392,648 |............ 189,681 ! 7,180,843 
T MN IN 61,424 2,117,425 | 8,055,473 Loco 211,473 | 10, 445, 795 
JHOD ON 41,585 1,511,542 7,729,942 ............ 247,455 9,580,524 
1 a td oe ee b32,227 | 1,406,019 | 7,057,261 |............ 146, 668 | 8, 642, 175 
AN 954,672 | 1,002,729 5,905,209 |............ 117,324 7,079,934 
A AEE | 40,164 | 1,125,892 | 6,740,884 |............ 134,691 | 8,041,631 
1900. EA EE EE | b65,214 | 1,059,152 | 7,617,756 |............ 169,951 | 8,912,073 
P) MR ` b 51,551 1,094,078 | 8,386, 514 |............ 150,268 | 9,681,411 
E ee b58,926 | 1,016,010 ' 8,495,598 |............ 235,737 | 9,806,271 
JE A ET eT b95,890 | 1,234,223 | 9,897,588 |............ 228, 589 | 11,456,290 


Se Lg A A ee 
a Not separately classified after 1883. s b Including rockingham ware. 
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In the following table will be found a statement of the exports of 
clay products from the United States from 1895 to 1903, inclusive: 


Exports of clay wares of domestic manufacture from the United States, 1895-1903. 


| Brick. Pottery. 
y Building. Fanhen | Grand 
ear. A ÓÓÀÓÀ€ an ota 
| duck (alte ja" Stone iain). Nae j. | (value). 
Quantity. | Value. wnre 
l (value). | 
Thousands. | 
INGD. Losses md 4,757 | $34,732 | $88,729 | 8123, 461 | 8111, 425 | $24,872 | $139, 297 262, 758 
T8966. scoters ceees 5, 258 32,759 | 102,636 | 135,395 | 144,641 24,702 | 169,343 304, 738 
1891 ue Eun 4,606 | 30,383 | 110,626 | 141,009 177, 320 30,283 | 207, 603 848, 612 
A 2 evsis E 4, 708 32,317 146, 632 178,949 | 212,769 39,052 | 251,821 430, 770 
1899 feed cee a Sens 9,872 77,783 | 214,375 | 292,158 | 467,925 43,807 | 511,732 803, 890 
UI AA 12, 526 | 128,800 | 594,237 | 723,037 | 489,942 68,852 | 558,794 | 1,281,831 
1901... ere 9, 072 74,210 | 467,379 | 511,589 | 476,957 49,863 | 526,820 | 1,068,409 
E AA 3,996 31,304 | 470,130 | 501,434 | 555,340 49,306 | 604,646 | 1,106, 080 
1909. sacaste | 8, 783 | 63,774 | 375,503 | 439,277 | 527,689 61,312 | 589,001 | 1,028, 278 


1t will be noted that the exports of brick continue to decline, though 
the exports of china showed a slight increase in 1908. : 
In addition to the foregoing, pottery of foreign manufacture to the 
value of $19,411 was exported in 1903 and to the value of $18,989 in 
1902. 
CONSUMPTION. 


The imports of pottery into the United States in 1903 were valued 
at $11,227,701 and the production at $25,436,052, a total of $36,663,753. 
After deducting the exports, domestic $589,001 and foreign $19,411, 
there appears a net consumption of $36,055,341, of which the domestic 
production was 70.55 per cent. The domestic production was 72.91 
per cent of consumption in 1902, 71.39 in 1901, 70.75 in 1900, 69.99 in 
1899, and 68.49 in 1898. It will thus be seen that the gradual increase 
of the domestic production as compared with consumption from 1898 
to 1902 was checked in 1903 by a fall from 72.91 to 70.55 per cent— 
in other words, domestic production did not increase as much as 
importation. 
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CLAY PRODUCTS IN THE VARIOUS STATES. 


The following tables give the statistics of the products of clay, by 
States, from 1899 to 1903, inclusive, for the more important clay- 
working States, and will be of interest to those who desire to compare 
the growth of the industries in these States for several years: 


CALIFORNIA. 


Clay products of California, 1899-1903. 


| 


Product. 1899. | 1900. 1901. 1902. 1903. 
Brick: 
Common— 
Quantity ...............| 129,512,000 | 119,906,000 | 146,522,000 | 181,040, 000 217, 715, 000 
VAIMG . cu rede eI Res $800, 210 $698, 583 $943, 250 $1, 291, 941 $1, 600, 882 
Average per M ......... $6. 18 $5. 83 $6. 44 $7.14 $7.35 
Pressed— 
Quantity ............... 8, 642, 000 1, 751, 000 8, 787, 000 6, 099, 000 8, 886, 000 
VAING asii $59, 918 $32, 584 $86, 425 $119, 302 $229, 537 
Average per M ......... $16. 45 $13. 61 $22. 82 $19. 56 $25. 83 
Vitrifled— 
Quantity ............... (qu. — dosrdocuqa Re (a): oesssexereas (a) 
Value socias ds O cee O (a) 
Average per M ......... $10.00 |.............. 912.00 Lecaros $15. 00 
Fancy or ornamental, 
VAMO M (a) (a) $1,540 (a) (a) 
Fire 2v aA value.. $23, 798 $48, 461 $87, 665 $96, 491 $200, 332 
Stove lining.............. do.... $1,350 $2, 100 (a) $1,250 (0) 
Draintile................. do.... $9, 298 $8, 141 $50, 156 $10, 459 $17, 994 
Sewer pipe............... do.... $479, 537 $357, 867 $285, 599 $381, 076 $111, 380 
Ornamental terra cotta..do.... $76, 000 $74, 800 $141, 380 $173, 194 $180, 488 
Fireproofing ............. do.... $7, 100 $15, 500 $12, 825 $18, 645 $61, 649 
Tile, not drain........... do.... $3, 400 (a) (a) (a) (a) 
Pottery: 
Earthenware and stone- 
WATE. ans value.. $29, 663 $22, 387 $28, 169 $40, 012 $37, 740 
Yellow and rockingham 
WATE... 2. eee eee value.. (dj  "Losixeessus|wewbreweiierresdesvseseesUeserssezsai seed 
Sanitary ware ........... do.... (a) - eeu (a) (a) (a) 
Miscellaneous C.......... do.... $92, 244 $115, 575 $129, 156 $120, 726 $91,541 
Total value............... $1, 587, 518 $1, 375, 998 $1, 769, 155 $2, 253, 096 $2, 831, 543 
Number of operating firms re- 
porting ........ Vai Eee d acsi 79 72 92 89 105 


Rank of State..................- 12 14 11 11 9 


a Included in miscellaneous. 

b Stove lining included in fire brick in 1903. 

c Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 


CLAY-WORKING INDUSTRIES. 


841 


CONNECTICUT AND RHODE ISLAND. 


Clay products of Connecticut and Rhode Island, 1899-1908. 


Product. 1899 | 1900 | 1901. 1902. 1903. 
Brick: | 

Common— 

Quantity ............... 150,665,000 | 164,431,000  160,696,000 | 156,885,000 | 158, 382, 000 
Valle iooicines dads ena $751,239 |  $862,334 | $822, 079 $896, 171 $800, 989 
Average per M ......... $4. 99 $5.24 : $5. 12 $5.71 $5. 62 

Pressed— 

Quantity ............... (a) (a) (a) (a) (a) 
Value a li (a) (a) | (a) (a) (a) 
Average per M ......... $8. 78 $15. 02 $15.04 $9. 09 $15.04 

Vitrified— | 

Quantity ...2. i rer (a) (d). Ae eee Reysebs (a) (a) 
VAMO rss (a) o O (a) (a) 
Average per M ......... $10. 00 $12.00 |....... 2222s. $9. 10 $14. 08 

Fancy or ornamental, 

WAIUG costo lon Rune laude (a) (t) — JLhzlloe r9 (a) (a) 

Fife is value.. (a) (a) (a) (a) $61, 500 
Stove lining.............. do.... o , Veceee betwee (a) $12, 750 (5) 
Drüintile.... odes RE i —— (d) ^ lhoonsxenscekee E A lee — 
Sewer pipe............... AE AA E E EA A A ne wate 
Fireproofing ............. do.... (a) (a) . (a) (a) (a) 

Tile, not drain ........... OO sce. ASEE EE IN A A ON 
Pottery:c 
Earthenware and stone- 
WATE .........0-26- value.. $53, 250 $44, 250 $18, 200 $48, 100 $42, 250 
Miscellaneousd .......... do.... $269, 713 $193, 388 $260, 630 $260, 657 £211,330 
Total value............... $1,074,202 | $1,099,972 | $1,130,909 | $1,217,678 | — $1, 206, 069 
Number of operating firms re- 
DOItiDE 2... 2. x4 e TREES 45 47 45 41 41 
Rank of Connecticut and 
Rhode Island................. 20 20 21 21 23 


a Included in miscellaneous. 
b Stove lining included in fire brick in 1903. 
¢ Produced by Connecticut alone. 


d Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 
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GEORGIA. 


MINERAL RESOURCES, 


Clay products of Georgia, 1899-1908. 


222, 111, 000 
$1, 182, 553 


$5. 32 | 


b, 325, 000 
$55, 700 
$10. 46 


(a) 
(a) 
$7.69 


$12, 200 

835, 000 

(a) 

(a) 
$151, 500 

$71, 800 


223, 705, 000 
$1, 114, 527 
$4. 98 


cn=nnco ne... oe.... 


2, 915, 000 
$25, 748 
$8. 83 
(a) 
(a) 
$10. 93 


$2, 100 
$73, 600 
(5) 
(a) 
$162, 068 
$85, 500 
(a) 


conesnsocnconsansjannocacescsacneo 


Product. 1899. 1900. 
Brick: 
Common— 
Quantity ............... 201, 991, 000 | 195, 463, 000 
VAIO as $968, 310 $982, 083 
Average per M ......... 91.79 $5. 02 
Pressed— | 
Quantity ............... | 8,505,060 5, 591, 000 
VAMO cocos oc EXE $78, 176 $49, 800 
Average per M ......... $9.19 $8.91 
Vitrified— 
Quantity ............... | (a) (a) 
Value rd (a) (a) 
Average per M ......... $6. 25 $10. 00 
Fancy or ornamental, 
VADO. iras (a) (a) 
A EReX value $24, 400 $35, 502 
Stove lining ............. do.... (a) (a) 
Draintile................. do.... (a) (a) 
Sewer pipe............... do.... $100, 612 (a) 
Ornamental terra cotta ..do.... (a) $66, 000 
Fireproofing ............. do.... (a) (a) 
Tile, not drain......... ¿dls ETE O eae fears 
Pottery: 
Earthenware and stone- 
WBüre.............- value.. £28, 268 $20, 043 
Yellow and rockingham 
WATÓL.. e e ees VAlUG.. AAA (a) 
Miscellaneous c .......... do $64, 230 $39, 790 
Total value............... $1, 263, 995 $1,193,218 
Number of operatirig firms re- 
PORIN ceci RETE 109 99 
Rank of State .................. 16 17 


a Included in miscellaneous. 
b Stove lining included in fire brick in 1903. 


$1, 508, 669 


108 
19 


¢ Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of indívidual establishments may not be disclosed. 
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ILLINOIS. 


Clay products of Illinois, 1899-1908. 


Product. 1899. 1900. 1901. 1902. 1903. 
Brick: 
Common— 
Quantity ............... 664,684, 000 | 685, 161,000 | 930, 561, 000 |1,023, 681, 000 | 1,015, 541, 000 
Value .................. $3, 231, 332 $3,981,577 , $5,188,654 $5, 131, 621 $5, 388, 589 
Average per M.......... $4. 86 $5. 84 $5. 58 $5.01 $5.31 
Pressed — 
Quantity... sor 26, 941, 000 26, 040, 000 | 19, 241, 000 20, 943, 000 25, 122, 000 
Value .............. es. $252, 244 $240, 989 , $204, 980 $240, 466 $274, 723 
Average perM.......... $9. 36 $9. 25 $10. 65 $11.48 $10. 93 
Vitrified— 
Quantity ..............- —— 88,047,000 | 87,724,000 99,572,000 | 91,116,000 | 96,568,000 
Value ..........-eeeenee | 8700,52 $720, 089 $899, 454 $839,784 | — $1,015,710 
Average per M.......... $7.96 $5.21 $9. 03 €9.22 $10. 52 
Fancy or ornamental, 
VANE A $27, 868 $15, 705 $13, 105 $11, 893 $12, 927 
Fire inca value... $132, 759 $175, 259 $212, 510 $199, 048 $233, 106 
Draintile.....c.cccceceeee do....' $1,026,192 | $724,249 | $694,588 | $693, 783 $892, 807 
Sewer pipe. .............. do.... $229, 040 $271, 095 $348, 716 $360, 149 $532, 858 
Ornamental terra cotta..do.... (a) (a) $812, 015 $1, 000, 765 $1, 198, 477 
Fireprooting ............. do.... $198, 360 $76,347 $263, 276 $358, 015 $335, 838 
Tile, not drain........... do.... $130, 085 $229, 729 $229, 716 $257,049 €283, 426 
Pottery: 
Earthenware and stone- 
WTO: e S ese a value.. $624, 927 $641, 473 $598, 549 $602, 708 $694, 770 
Yellow and roekingham 
WÜATG. I. 50s sees value.. (8).  "Jiuwsueeeks swiss (a) (a) (a) 
C. C. and white granite 
ware.............. value.. (a) (a) ernan aras $56, 256 $168, 363 
Semivitreous porcelain 
WTC value.. O eer rte cee (a) (b) (b) 
Miscellaneous e .......... do.... $706, 494 $622, 407 $176, 897 $130, 303 $159, 203 
Total value............... $7,259,825 | $7,708,859 | $9,642,490 | $9,851,840 | $11, 190, 797 
Number of operating firms re- 
DOTE ens 643 569 550 515 502 
Rank of State .................. 5 4 4 4 4 


a Included in miscellaneous. 

b Included in C. C. and white granite ware. 

c Includes all products not otherwise classifled, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 
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INDIANA. 


MINERAL RESOURCES. 


Clay products of Indiana, 1899-1908. 


Product. 1899. 1900. 1901. 1902. 1903. 
Brick: 
Common— NENN 
Quantity ............... 364,675,000 | 274,383,000 | 315,966,000 | 305, 233, 000 294, 890, 000 
bi jr eI $81,727, 697 | $1,391,873 $1, 624,133 $1,710,385 $1, 697,190 
Average per M ......... $1.74 $5. 08 $5. 14 $5. 60 $5. 76 
Pressed— 
Quantity ............... 14,317,000 | 19,084,000 | 27,293,000 | 24,866,000 24, 742, 000 
Wiilu@,sdcsaseecsuesscn+ $139, 978 $172, 752 $234,775 $215, 202 $232, 487 
Average per M ......... $9.78 $9. 05 $8. 60 $8. 65 $9. 36 
Vitrified— 
Quantity .24:5 Eze es 28, 120, 000 30, 326, 000 31, 468, 000 45, 933, 000 47, 864, 000 
Value x22 occa ese euet $255, 471 $331, 276 $320,221 $441, 494 $182, 967 
Averuge per M ......... $9. 19 $10. 92 $10. 18 $9.61 $10. 09 
Fancy or ornamental, 
VBlüd.lc.cocateexerene eie $5,841 $7,310 $8,160 $10, 398 (a) 
¡A value... $72, 350 $40, 976 $51, 526 3,725 $115, 626 
Stove lining ............. r IE (a) (a) AN (e) 
Draintile. ............... do.... $839,046 $674,602 $772,241 $807, 516 $1, 014, 706 
Sewer pipe............... do.... $161, 935 $279, 719 $253, 626 $311, 223 $353, 212 
Ornamental terra ara (a) (a) (a) (a) (a) 
Fireproofing ............. do.... $62,575 $116, 581 $91, 081 $342, 854 (a) 
Tile, not drain........... do.... $325, 041 $343, 985 $478, 130 $579, 896 $463, 082 
Pottery: 
Earthenware and stone- 
WTC acia value.. $54, 606 $45, 544 $54, 371 $28, 780 $73, 160 
Yellow and rockingham 
WAC scan value.. A O A reni nde else ies 
C. C. and white granite 
WIDE € value.. (a) (a) (a) (a) (a) 
Semivitreous porcelnin 
WHTÉLL S o nece eR value.. AA mecs: (d) (d) 
Sanitary ware ....... do.... (a) (a) (a) (a) (a) 
Miscellaneous b.......... do.... $581, 814 c $450, 732 $578, 190 $769, 260 $1, 252, 295 
Ie pp $4,235,354 | $3,468,350 | $4,466,454 | $5,283,783 | — $5,694,625 
Number of operating firms re- , SS ae 
DOTU NR 2 aidecwad 620 tore ce Ee . 639 567 9540 512 490 
6 6 7 6 6 


Rank of State ................-. 


a Included in miscellanéons. 


6 Includes all products not otherwise classified, and those made by less than three producers, in 


order that the operations of individual establishments may not be disclosed. 
c Porcelain electrical supplies for Indiana included with New York. 
d Included in €. C. and white grunite ware. 
e Stove lining included in fire brick in 1903. 
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IOWA. 


Clay products of Iowa, 1899-1908. 


Product. 1899 1900. 1901 1902 1903 
Brick: 

Common— 

Quantity ............... 220, 384,000 | 222,744,000 | 249,818,000 | 228, 142, 000 191, 323, 000 
VRT $1, 328, 050 $1, 386, 641 $1,611, 040 $1, 575, 959 $1, 355, 129 
Average per M ......... $6. 03 $6.23 $6. 46 $6.91 $7. 08 
Pressed— 
Quantity ............... 17, 280, 000 8, 013, 000 8, 785, 000 7, 504, 000 12, 815, 000 | 
Value cias $160, 890 $79, 682 $88, 164 $80, 711 ” $135, 849 
Average per M ......... $9.31 $9.94 $10. 04 $10. 76 $10. 60 
Vitrified— 
Quantity ............... 29, 555, 000 17, 838, 000 2A, 270, 000 23, 905, 000 21, 888, 000 
Value A $225, 044 $151, 386 $241, 108 $232, 056 $232, 510 
Average per M ......... 87.61 $8.73 $9. 93 $9.71 $10. 62 
Fancy or ornamental, - 
VAUC io $4, 700 $1,750 $2, 229 $1,690 (a) 

Pla value.. (a) 82,146 $1,810 $850 $975 | 
Stove lining ............... d. cocer EV ReES (0). Jeclicicemesiec| e bd ye a (e) 
Draintile................... do.. $359, 568 $377, 586 $534, 935 $672, 212 $1, 028, 383 
Sewer pipe................. do.. (a) $52, 462 $54, 500 (a) (a) 

Ornamental terra cotta....0d0..[....oooooooccolocccnonrcrccrclonocncncnconos O 
Fireproofing, terra-cotta lum- 
ber, and hollow building 
block or tile .......... value..|.............. $25, 900 $59, 270 $108, 824 $131, 191 
Tile, not drain............. A $5, 450 $11, 903 $2, 590 (a) 
Pottery: 
Earthenware and stone- 
WATE... 2.2... ee eee value.. $30, 080 $31, 339 $26, 200 $48, 387 $52, 922 
Miscellaneous5 ............ do. $125, 476 $176, 910 $106, 666 $180, 057 $156, 444 


———— | ————————S—— | —————— | ————— — IBÉlI— — c 


O jo —————M a, 
—Á——M—À MÀ | — — — — — || —À——— ge nce 


Number of operating firms re- 
DOPUBE.:..:::. 924 wey cT 872 358 841 825 304 


| 
Rank of State .................. 8 8 8 8 8 
l 
! 


aIncluded in miscellaneous. 

bIncludes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 

c Stove lining included in fire brick in 1903. 
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KENTUCKY. 
Clay products of Kentucky, 1899-1908. 
Product. 1899. 1900. 1901. 1902. | 1903. 
Brick: 
Common— | 
Quantity ............... 103, 994,000 | 113,863,000 | 115,977,000 | 112,728,000 123, 309, 000 
Value tae $516, 535 £608, 334 $621, 756 | $659, 612 $689, 403 
Average per M ......... $5.26 $5.34 $5.36 $5.85 | $5. 59 
Pressed— | 
Quantity ............... 2, 505, 090 2, 282, 000 2, 486, 000 6, 172, 000 6, 869, 000 
Value ere he Rd $20,275 $21, 098 $16, 535 $47,027 $53, 769 
Average per M ......... $8. 09 $9. 25 $6.65 $7.62 $7.83 
Vitritied— | 
Quantity ..............- 5, 919, 000 (a) (a) (a) (a) 
r E $60, 398 (a) (a) (a) | (a) 
Average per M ......... $10. 20 $12. 00 $12.71 $13. 80 $15.20 
Fancy or ornamental, | 
Vall lua. rca ek Pei e (a) (a) (d) — ' desiit [e o REGEM E ext 
Fit onedd tities. value $334, 630 $393, 220 $377,741 $605, 448 | $873, 294 
Stove lining ............. A este alee coos (a) (a) (a) (b) 
Draintíle................. do.... $36, 132 $26, 727 $29, 498 $26, 039 $20, 621 
Sewer pipe............... do.... (a) (a) $100, 705 (a) (a) 
Ornamental terra cotta ..do.... .............. A EE sRad AE 
Fireproofing ............. do.... (a) (a) (E). [esenario 
Tile, not drain........... do....|. (a) (a) (a) $237, 469 
Pottery: 
Earthenware and stone- 
WERE coin ices e value.. $104, 605 $131, 497 $139, 697 $137, 043 
Miscellaneous C.......... do | $255, 853 £300, 448 $228, 611 $160, 405 
Total value ............... $1, 358, 128 $1, 481, 324 $1, 514, 543 $1, 878, 043 
Number of operating firms re- 
¡q 111 118 117 111 
Rank of State .......... esses | 14 12 18 15 


a Included in miscellaneous. 
b Stove lining included in fire brick in 1903. 


¢ Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 
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Clay products of Maryland, 1899-1908. 


Product. 1899. 1901. 
Brick: 
Common— 
Quantity oco sz 111,479,000 | 117,830,000 | 113,457,000 
Valores $642, 247 $724,013 $676, 708 
Average per M ......... $6. 12 $6.14 $5. 96 
Pressed— 
Quantity ............... 14,335,000 4,439,000 5,772, 000 
Villile soeh.cosae ie enden $157, 918 $60,729 | 876,792 
Average per M ......... $11.02 $13.68 , $13.30 
Vitrified— 
Quantity ............... 50, 000 74,000 (a) 
Value io PVT $700 $595 (a) 
Average per M ......... $14. 00 $8.04 $15. 00 
Fancy or ornamental, | 
Valles cen eco e eish $6, 997 $9, 886 | $11, 000 
Fife is eer ea value. $325, 812 $321,666 | $342, 055 
Stove lining ............. do.... $32, 457 $36, 049 $40, 237 
Draintile................. do.... $3,673 | $2,363. 82, 402 
Sewer pipe............... do.... (a) (a) (a) 
Ornamental terra cotta..0d0....[......ooooo... (a) (a) 
Tile, not drain........... do.... (2) (a) $16, 586 
Pottery: 
Earthenware and stone- 
WüIP...ee nr cals value.. $15, 225 $8,115 $13, 374 
Yellow and rockingham 
WATE L.ooooooooom.. value (a) (a) (a) 
C. C. and white granite 
WATC:: uniera value.. (a) (a) $176, 637 
Miscellaneous c.......... do.... $154, 612 $548, 440 | $249, 864 
Total value............... $1,679, 641 $1,711,856 | $1,605, 655 
Number of operating firms re- 
POTOND 22225 9. ven RES nur EL. 55 66 
Rank of State .................. 11 11 13 


a Included in miscellaneous. 


MARYLAND. 


| 199. 


b stove lining included in fire briek in 1903. 
c Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 


1902. 


141, 225, 000 
$579, 995 
$6. 23 


3, 497, 000 
$15, 375 
$13.13 


(a) 
(a) 


$15.51 | 


(a) 
$277, 290 
$21,540 
$2,105 
(a) 
(a) 
(a) 


$13, 651 


(a) 


8505, 722 
$159, 684 


$1, 905, 362 


847 


1903. 


147, 663, 000 
8976, 969 
$5. 62 


2,728, 000 


€10, 479 
$14. 84 


(a) 
(a) 
$9. 46 


(a) 
$272, 295 


e... o. rn. noo nn. eres 


$16, 428 
(a) 


$150, 000 
8151, 295 


$1, 90%, 821 


59 
15 


848 MINERAL RESOURCES. 


MASSACHUSETTS. 


Clay products of Massachusetts, 1899-1903. 


| 
Product. 1899, | 1900. | 


| 9m | 


1901. 1903. 
2 ¡EA AO. 3 
Brick: | 

Common— 

Quantity ............... 230, 437,000 | 198,693,000 | 170,455,000 | 241,376,000 ` 190, 812, 000 
Valle zioiiietiewkk e eus $1.256, 767 | $1, 123, 586 $1, 060, 493 $1, 529, 671 | £1, 236, 103 
Average per M......... $5.45 $5.65 ' $6.22 . $6.34 $6. 48 

Pressed— | 

Quantity ............... 3, 710, 000 4, 884, 000 6, 950, 000 9, 631, 000 2, 625, 000 
A eo dds 79, 280 * 887,575 $98, 892 | $69,230 - $52, 450 
Average per M ......... $21.37 | $17.93 $14.23 $19. 07 £19.98 
Fancy or ornamental, i 
A a (a) (a) $63, 040 (a) | (a) 

Bile usais value 22,792 , $69, 400 $57, 945 $54, 342 ' $200, 225 
Stove lining ............. d. $143,547 , $114, 044 $135,570 8133, 752 (d) 
Draintile.......... esses. do.... T ME EOS Pees Ci — DRM 
Ornamental terra cotta --do....| (a) (a) (a) (a) | (a) 
Fireproofing ............. do... $70, 573 (a) (a) (a) (a) 

Tile, not drain........... A AA (a) | (a) $67, 418 (a) 
Pottery: 
Earthenware and stone- | 
WRG rover Ese value.., $195, 866 $176, 902 $204, 038 $206, 808 $198, 382 
C. €. and white granite : | 
wBare............e. value.. (a) (a) (a) (a) (a) 
Miscellaneous^ ..... ,....@0.... $409, 885 ¢ $231, 594 $250, 859 $314, 446 $121,525 
Total value............... | $2, 181,710 $1, 833, 101 $1, 870, 837 $2, 375, 667 | $2, 108, 685 
Number of operating firms re- | 
POR. antes errata SIME Ress 111 101 90 90 86 
Rank of State .................. | 9 10 10 10 12 


a Included in miscellaneous, 


b Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 


e [neludes pottery products of Maine. 
d Stove lining included in fire brick in 1903. 


OLAY-WORKING INDUSTRIES. 849 


MICHIGAN. 


Clay products of Michigan, 1899-1908. 


Product. . 1899. 1900. 1901. 1902. 1903. 
Brick 
Common— 
Quantity ............... 200, 144, 000 | 180,892, 000 | 215,836,000 | 237,254, 000 215, 791, 000 
Value ...eesscaesewa ue $933, 176 $563, 250 $1,095, 254 $1,331,752 $1,251, 572 
Average per M ......... $4.66 $4. 77 $5.07 $5.61 $5.80 
Pressed— 
Quantity ............... 4, 290, 000 8, 421, 000 9, 476, 000 5, 684, 000 2, 225, 000 
Value sisas $58, 920 $48, 411 $64, 031 2,792 $19, 000 
Average per M.......... $13. 73 $5.75 $6. 76 $7.53 $8. 54 
Vitrifled— 
Quantity ..............- (a) (a) (a) (a) (a) 
Valüe eii (a) (a) * (a) (a) (a) 
Average per M ......... $12. 00 $12. 42 $12. 30 $12. 26 $13. 27 
Fancy or ornamental, 
VAlUC ........oooooccnocos. (a) ; (a) (a) (a) (a) 
Tas value.. (a) e OE A ees een eaten d (a) 
Stove lining.............- OO soda E ae esae TA a A (c) 
Draintile................. do.... $140, 171 $114,747 $98, 972 $96, 645 8129, 028 
Sewer pipe............... do.... $50, 300 $57, 916 (a) (a) (a) 
Ornamental terra cotta ..do....|.............. (a) A A (a) 


Fireproofing terra cotta, lum- 
ber, and hollow building tile 


Or blocks.............. value.. $5, 900 $2, 350 $1, 880 $3, 290 $19, 138 
Tile, not drain........... A (ee ede AS E : 
Pottery: 
Earthenware and stone- 
Ware.............. value.. $29,641 $34, 317 $42, 465 $44, 098 $42, 007 
Miscellaneousb .......... do.... $65, 889 $60, 704 $239, 432 $225, 463 $249, 676 
Total value ............... $1, 283, 997 | $1,181,695 | $1,542,034 | $1,741, 040 $1,710, 421 
Number of operating firms re- a o 
porting... e e il MEAS 196 189 180 182 178 
Rank of St ate ................-- 15 18 17 16 17 


¿Included in miscellaneous. 
Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 
“8tove lining included in fire brick in 1903. 


M R 1903— —54 


850 MINERAL RESOURCES. 


MINNESOTA. 


Clay products of Minnesota, 1899-1908. 


Product. 1899. 1900. 1901. 1902. 1903. 
Brick: 
Common— 
Quantity ............... 145, 333,000 | 152,497,000 | 157,727,000 | 192,674, 000 161, 911,000 
Vale 7M, 499 $811, 457 $852, 303 $1,103, 515 $982, 728 
Average per M ......... $5.19 | $5.32 $5. 40 $5. 72 $6. 07 
Pressed— 
Quantity ............... 8, 955, 000 4, 520, 000 5, 506, 000 6, 280, 000 6, 922, 000 
VAMO tr $11, 230 846, 830 $55, 016 $75, 850 $78, 930 
Average per M ......... $10. 42 $10.36 $9. 99 $12. 08 $11. 40 
Vitrified— 
Quantity casas uote mra eT cass Co Ae AA ee ais 195, 000 
WRlüb A eeeearesezewes O A A s Deus els $1, 875 
Average per M .........[.. TOS 86.001 sec erection d Eat eu $9.62 
Fancy or ornamental, 
VAMO sor nbn (a) (a). (a) (a) (a) 
Elisa A ice see ops . (a) (a) O eeheewaus 
Draintile................. do.... $11,400 $2,745 $6, 739 $2, 219 $10, 087 
Sewer pipe............... do.... (a) (a) (a) (a) (a) . 
Ornamental terra cotta..do....;..............]...Leseeeeeeee] eere eee (dH)  loiesmeeseccuaes 
Fireproofing ............. do.... (a) (a) $35, 700 $41, 000 (a) 
Tile, not drain ........... Dalai (a) (a) (a) . d. deser mee 
Pottery: 
Earthenware and stone- 
WHIQo scence ses value.. $206, 365 $275, 795 $292, 095 $370, 725 $397, 578 
Miscellaneous? .......... do.... $205, 203 $256, R70 $306, 794 $308, 422 | $453, 388 
Total value............... $1, 218, 697 $1, 396, 697 $1, 548, 617 $1, 90), 731 | $1, 924, 586 
Number of operating firms re- 
POF A ease 116 114 116 111 116 
Rank of State ................-. 18 13 15 | 15 | 14 


aIncluded in miscellaneous. 
b Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 


OLAY-WORKING INDUSTRIES. 


MISSOURI. 


Clay products of Missouri 1899-1908. 


851 


————— Re PPP RIRs | MM o a Ta 


196, 930, 000 
$1, 057, 497 
$5. 40 


22, 013, 000 
$228, 070 
$10. 36 


28, 019, 000 
$252, 783 
$9. 02 


$42, 096 
$510, 166 

(a) 

$57, 900 
$621, 932 
$158,051 


$19, 529 
(a) 


$69, 374 
$716, 169 


$3, 736, 567 


26, 301, 000 
$298, 158 
$11.34 


25, 860, 000 
$225, 247 
$8.71 


$62, 108 
$620, 116 
$9, 520 
$45, 114 
$788, 513 
$223, 554 


$59, 043 
$60, 202 


$62, 647 
$425, 300 


$4, 474, 553 


292, 134, 000 
$1, 832, 118 
$6. 27 


80, 744, 000 
$358, 089 
$11.65 


22, 288, 000 
$194, 250 
$8. 72 


$19, 411 
$739, 385 
(a) 

$35, 887 
$903, 279 
(a) 


$103, 356 


$48, 913 
$802, 036 


$5, 166, 414 


$1, 725, 258 


a PE AA A AA 


Product. 1899. 
Brick: 
Common— 
Quantity ............... 263, 220, 000 
Value mais $1, 345, 792 
Average per M ......... $5.31 
Pressed— 
Quantity ...... — 80, 062, 000 
Value 2220545 weds took: $281, 797 
Average per M ......... $9. 37 
Vitrified— 
Quantity ............... 22, 594, 000 
Valle arado $188, 787 
Average per M ......... $8. 36 
Fancy or ornamental, 
VAINC idas $49, 219 
Fife. cccescueieskes value. 8375, 023 
Stove lining.............. do.... (a) 
Draintile................. do... $53, 575 
Sewer pipe............... do.... $436, 624 
Ornamental terra cotta ..do.... $184, 495 
Fireproofing, terra cotta, lum- | 
ber, and hollow building tile 
or block8............. value... $26, 257 
Tile, not drain........... do. H (a) 
Pottery: 
Eathernware and stone- 
WATE... 2. cece cen value... $70, 169 
Miscellaneous e .......... do $654, 878 
Total value............... | $3, 666, 616 
Number of operating firms re- | 
POTIER AA A 259 
Rank of State ................-. 7 


nana nn, ee eee A PR 


a Included in miscellaneous. 


bStove lining included in fire brick in 1903. 


c Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 


852 MINERAL RESOURCES. 


NEW JERSEY. 


Clay products of New Jersey, 1899-1908. 


Product. 1899. 1900. 1901. 1902. 1903. 
Brick: 
Common— 
Quantity ............... 394, 764,000 | 331,579,000 | 351,886,000 | 300, 583, 000 272, 178, 000 
NADO ult $1, 809, 906 $1, 449, 694 $1, 675, 746 $1, 506, 224 $1, 500, 295 
Average per M.......... $4. 58 $1.37 $4.76 $5. 01 $5.51 
Pressed— 
Quantity ............... 37,825,000 | 25,229,000} 29,239,000 | 42,926,000 41, 075, 000 
Value auna $609, 819 $426, 692 $473, 138 $552, 000 $548, 553 
Average perM.......... $16.12 $16.91 $16. 18 $12. 86 $18.35 
Vitrified— 
AAA (a) (a) 2, 251, 000 1, 014, 000 1, 402, 000 
Value................... (a) (a) $22, 021 $10, 437 $22, 196 
Average per M.......... $12. 80 $12. 43 $9.78 $10. 29 $15. 83 
Fancy or ornamental, 
VÄlUC nia na $43, 368 $1, 112 $11,514 $11, 407 $14, 970 
RG A krxxe value.. $633, 158 $1, 072, 535 $780, 327 $819, 580 $949, 892 
Stove lining ............. do.... (a) (a) (a) $8, 477 (*) 
Drain tile................ do.... (a) $55, 655 $22,612 $33, 020 $20, 825 
Sewer pipe. .............. do.... $99, 000 $154, 481 (a) (a) (a) 


Ornamental terra cotta..do.... $660, 304 $647, 884 $920, 664 $861, 730 £1, 364, 094 


Fireproofing, terra cotta, lum- 
ber, and hollow building tile 


or blocks ............. value.. $653, 144 $873, 706 $610, 864 $965, 047 £1, 325, 654 
Tile, not drain........... do.... $37,123 $508, 392 $186,122 $795, 153 $734, 159 
Pottery: 

Earthenware and atone- 
WATE .....ooooo.... value.. $59, 500 $75, 250 $82, 009 $59, 820 $65, 004 
Yellow and rockingham ; 
WAL me value.. (a) (a) (a) (a) (a) 
C. C. ware ............ do.... $751, 444 $544, 249 $443, 455 $581, 267 $454, 029 
White granite ware..do.... $442, 354 $1, 139, 620 $1, 486, 263 
Semivitreous porcelain | $1,431,270 | - $1,575,892 
Waf6O......as 266 value.. $372, 350 75, 926 $225, 962 
CHING o ccc. ceucet cet do.... $494, 870 $577, 593 $665, 948 $680, 368 $805, 691 
Bone china, delft, and bel- 
leek ware......... value.. $42, 000 $65, 800 $270, 696 $90, 840 $106, 000 
Sanitary ware ....... do....| $1, 850, 225 $1, 843, 358 $2, 244, 904 $2, 807, 322 $2, 794, 984 
Porcelain electrical sup- 
plies che cess value.. $154, 807 $285, 466 $342, 479 $358, 496 $385, 398 
Miscellaneous .......... do....| $2,073,901 d $828, 010 e $917,151 | f $1,040,805 0 $749, 804 
Total value............... $10, 787,273 | $10,928,423 | $11,681,878 | $12,613,263 $13, 416, 989 
Number of operating firms re- 

DOIUDE aaa daa 159 149 160 154 159 

Rank of 8tate................... 3 3 8 8 8 


aIncluded in miscellaneous, 

bStove lining included in fire brick in 1903. 

cIncludes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 

dIncludes pottery for New Hampshire. 

€ Also includes enameled brick valued at $177,128. 

f Also includes enameled brick valued at £202,740. 

g Also includes enameled brick valued at $213,463. 


858 


CLAY-WORKING INDUSTRIES. 


NEW YORK. 


Clay products of New York, 1899-1908. 


Product. 1899. 1900. 1901. 1902. 
Brick: 
Common— : 
Quantity ............... 1, 246, 756, 000 |1, 009, 041, 000 |1, 016, 287, 000 |1, 061, 712, 000 
Value oe ee err prn $5, 275, 194 $4, 266, 715 $4, 947, 599 $6, 021, 132 
Average per M.......... $4. 23 $4.23 $4. 87 $4.73 
Pressed— 
Quantity ............... 24, 796, 000 19, 204, 000 18, 721, 000 18, 963, 000 
Value iia $824, 645 $249, 078 $254, 696 $249, 573 
Average per M.......... $18. 09 $12. 97 $13. 60 $13. 16 
Vitrified— 
Quantity ............... $2, 350, 000 29, 943, 000 29, 950, 000 27, 009, 000 
Value Loa sood reae $342, 845 $347,671 $343, 843 $322, 250 
Average per M.......... $10. 60 $11. 61 $11. 46 $11. 93 
Fancy or ornamental, 
A A (a) (a) O exe ES 
Firo ica value. $227,814 $360, 933 $293, 944 $402, 006 
Stove lining.............. do... $74, 507 $93, 188 $115, 054 $132, 832 
Dreintile................. do.... $41,921 $89, 019 $73, 564 $110, 301 
Sewer pipe..............- do.... $51, 298 $94, 293 996, 770 $209, 105 
Ornamental terra cotta..do.... $417, 850 $676, 408 9754, 911 (a) 
Fireproofing ............. do.... $108, 961 $93, 994 $98, 947 $123, 497 
Tile, not drain........... do... $91, 645 $105,519 $140, 890 $125, 680 
Pottery: 
Earthenware and stone- 
1 eee value.. $67, 899 $62, 215 $76, 068 $86, 708 
Yellow and rockingham 
WBIG.. e cio ers VAIUG. A O posa rexe Va A 
C. C. and white granite 
e AAA VAlDO.. [oso eese rs (a) (a) (a) 
China .. iore rn do... $336, 680 $371, 564 $441,667 (a) 
Sanitary ware........ do....]............-. (a) (a) (a) 
Porcelain electrical sup- 
plies.............. value.. $125, 234 $257,882 $310, 214 $391, 319 
Miscellaneous o................. $590, 424 d $592,177 $344,061 $1, 239, 710 
Total value............... $8, 076, 412 $7, 660, 606 $8, 291, 718 $8, 414,113 
Number of operating firms re- 
DOPING cuido rara es 276 269 276 262 
Rank of State .................. 4 5 5 5 
aIncluded in miscellaneous. 
bStove lining included in fire brick in 1908. 


eIncludes a 


order that the operations of individual establishments may not be disc 
d Includes porcelain electrical supplies for Indiana and undecorated china for Ohio. 


products not otherwise classified, and those made by leas than three producers, in 


854 MINERAL RESOUROES. 


OHIO. 


Clay products of Ohio, 1899-1908. 


Product. 1899. 1900. 1901. 1902. 1903. 
Brick: 
Common— 
Quantity ............... 467, 888,000 | 411,532,000 | 489,275,000 | 538, 552, 000 497, 071, 000 
Value siue au VA $2, 427, 684 $2, 232, 090 $2, 725, 512 $3, 091, 847 $3, 002, 506 
Average per M......... $5.19 $5. 42 85. 57 $5. 74 $6. 04 
Pressed— 
Quantity ............... 48, 829, 000 40, 923, 000 69, 405, 000 63, 815, 000 50, 997, 000 
¿VALE osas $466, 555 $433, 086 $612, 718 $674, 822 $633, 101 
Average per M ......... $9. 55 $10, 58 $8. 83 $10. 57 $12. 41 
Vitrified— 
Quantity ............... 145, 657,000 | 146,693,000 | 175,757,000 | 186,786, 000 202, 649, 000 
VAIO a $1, 133, 509 $1, 118, 106 $1, 443, 537 $1, 643, 532 $1, 860, 071 
Average per M ......... $7.78 97.62 $s. 21 $8. 80 $9.17 
Fancy or ornamental, 
VALUES diia da cosa $42, 037 a $47,155 a $60, 908 a $47,376 $12, 522 
Fite. uc vs e value $976, 693 $1,310, 775 $1, 287,059 $1,327,982 $1, 561, 936 
Stove lining ............. do... (5) (5) (b) $192, 460 (d) 
Draintile................. do.... 8977, 773 $715, 874 $707, 409 £894, 713 $1, 149, 990 
Bewer pipe............... do....| $1,680, 724 $2, 243, 386 $2, 735, 703 $2, 646, 134 $3, 295, 635 
Ornamental terra cotta ..d0....)........-. blas $2, 857 (b) $18, 289 (b) 
Fireproofing, terra cotta lum- 
ber, and hollow building tile 
or bloeks.............. value.. $346, 090 8351, 884 $357, 284 $757, 613 $865, 649 
Tile, not drain...... TOME do.... $565, 094 $690, 257 $996, 005 $1,156,371 $1, 072, 103 
Pottery: 
Earthenware and stone- 
WEG ie vent value.. $748, 170 $949, 451 $952, 329 $1,311, 686 $1, 225, 735 
Yellow and Rockingham 
Ware........eeese- value. $159, 553 $175, 176 $206, 843 $129, 591 $222, 904 
C. C. ware............ do $789, 044 $1, 056, 226 $726,321 $729, 526 $762, 415 
White granite ware..do... $1, 143, 990 $2, 767, 537 $2, 710, 726 
Semivitreous porcelain $6, 757, 661 $6, 681, 080 
WU. value $2, 676, 412 $2, 251, 213 $3, 520, 008 
CHING sa do.. $124, 428 (b) (5) (b) $265, 300 
Sanitary ware........ do.. (b) (b) (b) (b) (b) 
Porcelain electrical sup- 
plies .............. value.. $190, 314 $247, 135 $325, 664 $415,874 $486, 740 
Miscellaneouse .......... do e.l $1, 762, 555 £1, 682, 120 $2, 206, 959 82, 454, 271 ¢ $2, 080, 381 
Total value............... $16,600,625 | $18,304,628 | $21,574,985 | $24,249, 718 | $25,208, 128 
Number of operating firms re- à 
A e n aae 980 871 813 801 815 
Rank of State .................. 1 1 1 1 1 


a Including enameled brick. 

b Included in miscellaneous 

c Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 

d Stove lining included in fire brick in 1903, 

e Includes enameled brick valued at $32,552, 


CLAY-WORKING INDUSTRIES. 855 


PENNSYLVANIA. 


Clay products of Pennsylvania, 1899-1908. 


Product. 1899. 1900. 1901. 1902. 1903. 
Brick: 
Common— 
Quantity sario 782, 944,000 | 744,663, 000 | 875,631,000 | 949, 718, 000 927, 212, 000 
VAIO $1, 537, 305 $4, 481, 590 $5, 357, 079 $6, 074, 352 $6, 174, 437 
Average per M ......... 85. 80 $6. 02 $6. 12 $6. 40 $6. 66 
Pressed— 
Quantity ............... 88, 754, 000 54, 068, 000 70, 207, 000 71,746, 000 80, 177, 000 
hi IA NEC $959, 000 $596, 559 $844, 087 $966, 530 | . $1,050, 805 
Average per M ......... $10. 80 $11. 03 $12. 02 $12. 43 $13.11 
Vitrifled— 
Quantity AE 89, 017, 000 57, 827, 000 73, 498, 000 76, 024, 000 72, 039, 000 
VALUE al ba $702, 782 $481, 670 $670, 081 $716, 887 $685, 274 
Average per M ......... $7. 89 $8. 33 £9.12 $9. 43 €9. 51 
Fancy or ornamental, 
VAING UY $57, 299 857, 279 874, 726 $20, 972 $32, 602 
FIIO 1.11. nud value Y, 921, 339 $4, 587, 991 $4, 791, 083 $6, 080, 218 $6, 537,076 
Stove lining ............. do.... $106, 851 €90, 318 $56, 190 $116, 653 (d) 
Draintile... a eu eoa do.... $26, 719 $8, 420 €7, 409 $9,317 $11,451 
Sewer pipe............... do.... $204, 400 $522, 650 $435, 998 $550, 481 $727, 465 
Ornamental terra cotta ..do.... $139, 100 £180, 100 $314, 900 $243, 800 $329, 004 


Fireproofing, terra-cotta lum- 
ber, hollow building tile or 


blocks Lic ers value.. $110, 210 $95, 957 $101, 652 $138, 839 $278, 621 
Tile, not drain ........... do.... (a) $191,878 $188, 525 $232, 431 $207, 608 
Pottery: 

Earthenware and stone- 
WATC occus secesi valuc.. $277, 156 $344, 139 $431, 433 $499, 227 $533, 535 
Yellow and rockingham 
WATE A value.. (a) . (a) (a) (a) (a) 
C. C. ware............ do.... (a) A O (ü).' — qJusfsekee eed 
White granite ware..do.... $201, 057 $830, 000 $839, 903 $1,099 011 $1, 036, 194 
Sanitary ware ....... do.... D «eee cians as (a) $146, 000 8144, 414 
Miscellaneous 6.......... do....| $1, 860, 027 $920, 167 $1, 175, 676 c $938, 712 $1, 098, 838 
Total value..............- $14,103,245 | $13,391,748 | $15,321,742 | $17,833,425 | $18, 847, 824 
Number of operating firms re- 

DOF ¿Dn rara 550 , 508 507 511 523 

Rank of State................... 2 2 2 2 2 


a Ineluded in miscellaneous, 

b Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operutions of individual establishments may not be disclosed. 

€ Also includes enameled brick valued at 857,183, 

d 8tove lining included in fire brick in 1903. 


856 


MINERAL RESOURCES. 


TEXAS, 


Clay products of Texas, 1899-1908. 


Product. 1899. 
Brick: 
Common— 
Quantity air 174, 472, 000 
Valle eos rs 7,980 
Average per M......... $5. 43 
Pressed — 
Quantity ............... 7,316, 000 
Value iia $60, 061 
Average per M ......... $8. 21 
Vitrified— 
Quantity 5.22. osea (a) 
Valu queues is (a) 
Average per M ......... $9. 83 
Fancy or ornamental, 
Vallés dina $3, 147 
Fire Goes oe eR xS value.. $23, 234 
Draintile................. do.... $2, 325 
Sewer pipe............ .. do.... $58, 753 
Fireproofing ............. do.... (a) 
Tile, not drain........... A esos — 
Pottery: 
Earthenware and stone- 
MUTO Sii sees E value $71,052 
Miscellaneous 5 .......... do.... $51,507 
Total value............... $1,221,119 
Number of operating firms re- 
jg p C 125 
Rank of State .................. 17 


170, 124, 000 
$964, 743 
$5. 67 


8, 827, 000 
$35, 605 
$9. 30 


(a) 
(a) 
$8. 96 


$1, 109 
$14,144 

$2, 164 
(a) 


222, 459, 000 | 217, 461, 000 
$1, 396,889 | $1, 353, 489 
$6. 28 $6. 2 


10,138,000 | 6,844,000 


178, 134, 000 
$1, 074,051 
96. 08 


5, 462, 000 
$65, 623 
$12.02 


(a) 
(a) 
99. 58 


$11, 20 
$22, 333 
(a) 
(a) 


.....o 60ocoorsojonosonoan.nnnrcjoconno eaeeene Beeeeessenvane 


(a) 


$87, 464 
$65, 788 


$1,171,017 


193 
19 


$95, 492 $73, 619 
$9. 42 $10.76 
(a) (a) 
(a) (a) 
$8. 70 $9. 23 
$1, 339 $4,557 
$23, 337 $17,781 
$904 $2, 766 
(a) (a) 
$2, 950 (a) 
$90, 876 $96, 402 


$111, 588 $145, 200 


$1,723, 375 $1,693, 814 


———— d———— | —————. | ———MÀM 


201 172 
12 17 


(a) 


996, 136 
$203, 192 


$1, 472, 580 


168 
20 


alncluded in miscellaneous, 


b Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 
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VIRGINIA. 


Clay products of Virginia, 1899-1903. 


Product. 1899. 1900. 1901. 1902. 1903. 
Brick: ` 
Common— 
Quantity ............... 128, 847,000 | 153,409,000 | 171,624,000 | 192,337,000 189, 891, 000 
VAMO ee nce peer RES $765, 598 8934, 185 $1, 139, 894 $1, 185, 362 $1, 245, 861 
Average per M ......... $5.94 $6. 09 $6.64 $6.16 $6. 56 
Pressed— i 
Quantity ..........-...- 18, 712, 000 15,617, 000 17, 650, 000 20, 433, 000 18, 866, 000 
Value di $242, 137 $275, 847 $267, 028 $344, 139 $303, 431 
Average per M ......... $12. 94 $17. 66 $15.13 $16.84 $16. 08 
Vitrified— 
Quantity ............... 5, 000, 000 AA e mne DR len (a) 
Value srta aa $50, 000 A enone IRR EUR E UE (a) 
Average per M ......... $10. 00 O11 M peer om $8.92 
Fancy or ornamental, 
VAIUG osi ceo odora $16,117 $17,921 $20, 429 (a) $27,330 
ira value.. (a) $26, 573 $3, 971 $13, 847 $54, 171 
Draintile................. do.... $5,160 $3, 285 $3, 978 $4, 240 $1, 750 
Sewer pipe............... Lo O canine sc (d): E E AN Ladin aaa dada 
Pottery: 
Earthenware and stone- 
WaBIe...........-.. value.. $1, 480 $925 (a) (a) (a) 
Miscellaneous ^ .......... do.... $13,292 | ` $2,392 $4,047 80, 245 $37, 803 
Total value............... $1, 093, 784 $1, 305, 195 $1, 439, 347 $1,677, 833 $1,673, 346 
Number of operating firms re-| | | ne fee 
porting eI 96 112 109 98 100 
Rank of State .................. 19 16 19 18 18 


a Included in miscellaneous. 
bIncludes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 
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WEST VIRGINIA. 


Clay products of West Virginia, 1899-1908. 


Product. 1899. 3 


1901. 1902. 
Brick: 
Common— 
Quantity ............... 49, 908,000 | 108,760, 000 60, 004, 000 81, 166, 000 
Valen $269, 656 $708, 861 $348, 452 $527, 661 
Average per M ......... $5. 40 $6. 83 $5. 81 $6. 50 
Pressed— 
Quantity .............-. 2,196,000 | 1,610,000 (a) (a) 
Value cuina s $16,218 $16, 797 (a) (a) 
Average per M ......... 97.39 $10. 43 $7.12 $14.33 
Vitrified— 
Quantity ............... 53, 451, 000 60, 649, 000 
Value dana $415, 089 $578, 777 
Average per M ......... 97.77 $9. 56 
Fancy or ornamental, 
pi i D (d) — liis esxSRe-p. “EO — de gseeishiedxa kewemrie dies 
Fire eei value.. $54, 400 $70, 802 
NN AM O (A) footoni eye. xe eI EES VS (5) 
Draintile ............... value. $3, 656 $1, 499 
Sewer plpe............... do.... (a) (a) 
Fireproofing ............. do.... (d) [uires esc A A due Ease US 
Tile, not drain........... do.... (a) (a) 
Pottery: 
Earthenware and stone- 
WBAre......... ecce value.. $16, 464 $16, 600 
C. C. and white granite 
Ware...........-e. value.. (a) 
Semivitreous porcelain $1,099, 900 
WBIG...... lee nuo value.. (a) 
Sanitary ware........ do.... (a) (a) 
Miscellaneousd .......... do.... $676, 056 
Total value............... $1, 451, 639 $2, 518, 544 


porting ........... ee sese ente 55 53 
p EN 9 


aIncluded in miscellaneous. 

b8tove lining included in fire brick in 1903. 

eIncluded in white granite ware. 

d Includes all products not otherwise classified, and those made by less than three producers, in 
order that the operations of individual establishments may not be disclosed. 
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WISCONSIN. 


Clay products of Wisconsin, 1899-1908. 


Brick: 

Common— 

Quantity ............... 178, 722,000 | 156,586,000 | 187,173,000 | 152,127,000 181, 722, 000 

Vale cad Rude ' $1,073,101 $963, 461 $1, 161, 838 $919, 883 $1, 193, 360 

Average per M ......... | $6. 00 $6. 15 $6.15 $6. 05 $6.57 
Pressed— i 

Quantity Sicilia 6, 881, 000 10, 832, 000 6, 527, 000 7,724, 000 6, 794, 000 

NUM acc $60, 213 $84, 601 $51, 379 $70, 303 $62, 857 

Average per M ......... $8. 75 $7.81 $8. 33 $9. 10 $9.25 

Vitrified— 

Quantity: ............. as (dy. — hice (a) -  ULuoglnociconit: (a) 
NAO ira Er EE (d). . [Lussereerezel. (a). Nevers decsaden (a) 
Average per M ......... $15.00 |... ess $7.50 |..:. 5:25 us $12. 00 

Fancy or ornamental, 

Vil ess $1,975 $, 272 $2, 105 (a) (a) 

PURO AAA A oseesekvas mens (a) (a) (d) . dobivcewweze 
Draintile................. do.... $23, 334 $14, 995 $22, 727 $17,763 $34, 556 
Tile, not drain........... do....|.. v euge YN (a) (a) (a). [esesress — 
Pottery: 

Earthenware and stone- 

WüIO....rre ees ... V&lue.. $13, 145 (5) $12, 400 $12,285 $13, 586 
Miscellaneous c ..........do.... $639, 944 $6, 850 $4, 095 $6, 424 $3, 037 
Total value.........-.---- $1,811,712 | ` $1,072,179 | $1,247,644 | $1,028,658 | $1,307,396 
Number of operating firms re- 
BOPLHIE castor 173 168 170 150 158 
Rank of State .................. 10 21 20 2 2 


a Included in miscellaneous. 

b Included with Minnesota. 

e Includes all products not otherwise classified, and those made by ds than three producers, in 
order that the operutions of individual establishments may not be disclosed 


CLAY. 
PRODUCTION. 


In the following tables will be found statistics of the production of 
clay in 1902 and 1903. In compiling these figures only the clay sold 
by the miner has been considered, that which is manufactured by the 
producer not being taken into account: 


Production and value of clay in the United States in 1903, by States. 
(Quantity in tons of 2,000 pounds.] 


Kaolin. | Ball clay. 
State. Raw. | Prepared. Raw. Prepared. 
Quantity.) Value. Quantity. Value. |Quantity.| Value. Quantity., Value. 
Alabama MAN O ness | A enu AS A | A ors 
A A aud oes 10,005 | $37, 800 13,496 | $36,802 (b) | (5) 
California .......... ossi siete AI PEREA AS O E ec. 
COLOFPIO A A Dee ee peeebeeeeee (e) a O A PA 
Deliware uu O A A A O e] papae | eaan 
Florida............. | A PR nr ud eot OO A Le Meco abies 24,194 $124, 328 
GOUT ig foie cca O AOS 
Minois ............. MR E | HOUR E oce FX DS em T 
Indiana ............ MTS Men MEM, A SO O EE gies tee 
|a rU A A E (0) O A A 
Missouri ............ 130 A suicida qu met A he Ace d insisted ea 
MODIBTE 2.22. A ox mb A A PA PO RETE RENS Qu ELE ERE 
New Jersey scenas vezesvmen exu iu eem A les aes 22, 952 24, 872 10, 225 41, 989 
NOW AAA A A A A een A o A 
DA O A A at ome stones Lead O A PAN 
Pennsylvania ...... (e) (e) 23.9751 O AI AAA E AS E 
South Carolina A A A A A O A A eese eas 
Tënnë S AA A A A axa ea ee ms (4) A EE 
Texüs8 asses cx A A A A A A nega es ore e ele ces 
Vermont ........... (c) (c) 1,679 I RADAS Y A A A 
A VATEIHIB A A A A A A PP E dal EA 
WISCONSIN: 3s coco PR A A ex we A eser wees A Weeds PET 
Other Statese....... 400 FO E 29, 861 44,353 A reer (eee deut 
Total ......... 530 1, 405 49,725 | 356, 380 66,309 | 106,027 34, 409 166, 317 
Fire clay. Stoneware clay. 
State. Raw. Prepared. Raw. Prepered. 
Quantity.| Value. |Quantity.| Value. Quantity.) Value. ¡Quantity.| Value. 
Alabama ........... 37,165 | $20,355 3, 552 $5,020 A O E were v RE 
Arizonaa........... 5, 094 7,082 1,711 10, 988 2, 460 $3,282. A oeste RS 
California .......... 29, 097 30,199 A oselhur i ens v 8, 960 A pun sepe 
Colorado ........... 12,910 12, 860 (e) (o) 1,810 1,958 |....... ies oves stans 
Delaware........... (e) (e) (0) (C): - PA A A A 
A A A A A A A A PR 


a Including Connecticut, Iowa, Maryland, Massachusetts, Michigan, New Hampshire, North Caro- 
lina, North Dakota, Oregon, Utah, Virginia, and ball clay (raw) for Tennessee. 

b Ball clay (prepared) for Utah included in miscellaneous clay (raw). 

¢ Included in Other States. 

d Ball clay (raw) for Tennessee included with Arizona, ete. 

e Ineludes all products made by less than Hires producers in one State, in order that the operations 
of individual establishments may not be disclused. 
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Production and value of clay in the United States in 1903, by States—Continued. 


Fire clay. Stoneware clay. 
State. Raw. Prepared. Raw. Prepared. 


Quantity. Value. |Quantity.| Value. ¡Quantity.| Value. ¡Quantity.| Value. 


o A sc scence A A PA as (a) (n). dususeecicesónatens 
Illinois ............. 21,403 | $24,274 14,836 | $13,758 18,024 | 814,592 |..........] .......... 
Indiana ............ 81,614 80, 637 (a) (a) (a) (a) A PAN 
Kentucky .......... 44, 288 36, 253 (a) (a) (a) O PA cess 
Missouri............ 153,539 | 158,583 81,789 | 182,429 5, 664 9,830 RA Res uEU 
Montana ........... 8, 567 8,210 (a) A A A A EREE E 
New Jersey......... 340,047 | 450,789 (a) (a) 24, 403 41,153 (a) (a) 
New York.......... 1, 091 2 O A Meee aed (a) CN O eme res 
e ya isora sassi 80, 300 56, 219 82, 930 70, 983 22, 960 16, 689 (a) (a) 
Pennsylvania ...... 106,204 | 137,983 32, 198 63, 979 2,676 E A ex e PESE 
South Carolina .....]..........|. -. ------- (a) A A A PS 
Tennessee .......... 2, 625 3,566 A seu] o erra RE 6, 913 y. is A cT 
Texas Luisiana (a) (a) (a) (a) 830 1 AAA ooees see 
Vermont ........... (2) (a) (a) (d). A A A welded 
West Virginia ...... (a) (a) 55, 958 42,398 A cess (a) (a) 
Wisconsin PALA MA A A A A A A AR 
Other Statesb....... 74, 964 67,846 17, 044 35, 243 1, 286 1, 646 9,771 $17, 513 
Total ......... 943, 908 |1,047,007 | 240,018 | 427,253 | 90,976 | 97,246, 9,771 | 17,613 


Miscellaneous, f 


State. Raw. Preparcd. Tolet: 
Quantity. Value. Quantity. Value. Quantity. | Value. 

Alabama................-...- 100 A A E EE 40,817 $28, 125 
ATIZONE O ocre 2,767 4,300 E heasse 35, 533 150, 319 
California.................... 9,000 15/800! |; cou Seco colédeess sees 42, 047 50, 099 
Colorado... eo oe era weku S 2, 500 AA eseueueeeens 37,317 41, 454 
Del AW ALC ii a a cess 80, 285 171, 471 
Florida AAA 1,000 IA 25, 184 126, 328 
Georgia A cee ees 12, 822 57, 594 4, 602 $24, 290 17,874 82, 334 
TIMOR. ose rere eR copus 8, 750 13, 198 8,025 8,025 71,038 73, 842 
Indiana..... asirio 1,776 DEL AA esi 43, 345 41, 673 
Kentucky... uo suo A A AA vus E PET 57,363 67,010 
Missouri .........4 erre [oo peewee Sets A sek REensilRbeked2Q5Péle: 191, 122 345, 537 
Montana................ gece 8, 600 10,800 |... eese 7,417 21,510 
New Jersey .................. 77,369 91, 086 10, 662 20, 743 493, 254 684, 625 
New York.................... 17, 561 18.06] scsi 18, 958 20, 963 
Ohlo 2: iris 8.662 |. — 5.298 AA AA 198, 102 156, 892 
Pennsylvania................ 5,609 | "5,862 | sese ese orn hn 170, 963 355, 128 
South Carolina .............. * 86,356 230 805 36, 703 135, 408 
Tennessee ................... 1,890 | 2,363 |... ze lee ERR RR d 11, 428 13, 792 
Texas... ce ences te eese ———— Án € pM ep 1, 909 2, 865 
o A A AA O urn E T PER es 2, 829 16, 276 
West Virginia................]....... ER AA [eati sez PA 65, 439 50, 911 
Wisconsin.................... 630 1, 278 11, 500 1, 908 12, 480 
Other States 9 AMA A A A PA (e) (e) 

Total, AAA 190, 392 364, 531 24,797 2, 649, 042 

a Included ín Other States. 


b Includes all products made by less than pee producers in one State, in order that the operations 
of individual establishments may not be disclosed. 

o Connecticut, Iowa, Maryland, Massachusetts, Michigan, New Hampshire, North Caro- 
lina, North Dakota, Oregon, Utah, Virginia, and ball clay (raw) for Tennessee. 

d Ball clay (raw) for Tennessee included with Arizona, etc. 

e The total of Other States is distributed among the States to which it belongs, in order that they 
be fully represented in the totals. 

Y Includíng brick clay, clay for wall paper, plaster, and boiler covering, paper clay, slip clay, terra- 
cotta clay, and wad clay. 
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Production and value of clay in the United States in 1902, by States. 
(Quantity in tons of 2,000 pounds.) 


Kaolin. Ball clay. 
State. Raw. Prepared. Raw. : Prepared. 
Quantity. Value. |Quantity.| Value. ¡Quantity.| Value. |Quantity.| Value. 

Alabama............ (a) CO E sr A PC A A sae eee adds 
Californla...........]......... sel A O lo saw hex A O casetas he EA Db iR: 
Colorado............ (a) AA PA (a) (8) A een 
Connecticut ®....... 660 $2, 057 24,797 | $185,068 |..........].......... 10, 000 $60, 000 
Delaware ........... (a) (a) 14,294 | 110,446 |... eere lc [ads 
Georgia ............. 14, 530 68, 613 (a) o O AA A O A 
AA A tee eae A A A estesa tue A es causes 
A A A A A ea eieseees (a) IN A A 
Maryland AAN A A A A A O cav ertum 5 scena 
Missouri ............ (a) O sages (a) (a). fuszeres es decsaaed 
New Jersey ......... 1,576 1,261 |. vete xxu | nace ee eee 697 $8, 991 (a) (a) 
New York .......... 8, 495 EA A A pee FOND A 
A A O A O A RN AA AA 
Pennsylvania.......|..........|.......... 21,889 | 128,730 (a) (a) (a) (a) 
South Carolina ..... 28,237 | 106,707 (a) C O A PA A te ld esu 
gu AAA A A A [sui er (a) A eae tears acs 
TOXAB AAN wont sews A O see eerie eels Kee awed lem eed eee elena acters A 
West Virginia: li lali Pu mte. A A NT 
Wisconsin .......... (a) (a) (a) E A RA RA 
Other Statesd....... 9,845 12, 666 4, 990 32, 940 29, 303 64, 533 10, 527 42, 562 

Total.......... 58,843 | 189,608 65,470 | 457,174 80, 000 68, 524 20, 527 102, 562 

Fire clay. Stoneware clay. 
State. Raw. Prepared. Raw. Prepared. 


Quantity.! Value. |Quantity.| Value. |Quantity.| Value. Quantity.) Value. 


sf ———— | ——— | ED | ——— Ó— | ———M— 


Alabama............ 89,210. 1-918299 |. oie loma ra van ecran A A vestrae 
California........... 5, 724 6,886 TEE (a) o O A A 
Colorado............ 40, 982 88. 719 cce sees voee (a) O O A liven artes 
Connecticut) ....... 2,52 2, 219 12, 500 $5, 000 500 8125 |... ves | eo vus 
Delaware ........... (a) (a) (a) (d). Joesdesuess|sewoteus eese viva xs vos es 
E cese cs uve A deco xad eens roman vate ena sas (a) E A O A 
Illinols.............. (a) (a) (a) (a) 23, 040 18, 565 (a) (a) 
Kentucky........... 17, 562 E A A ete ss E A A 
Maryland........... 6, 785 AA esu E E 1,177 AAA A 
Missouri ............ 117,187 | 130,020 5 euo eroe less 2, 979 1,656 |. oua A 
New Jersey ......... 281,908 | 827,580 (a) (a) 34, 397 IA A 
New York........... 1, 043 2,045 ..... eee] (a) (d). A 
Ohio v............... 52,257 28, 300 56, 326 41, 000 15, 836 11, 836 (a) (a) 
Pennsylvania....... 84, 600 93,576 15, 920 30, 340 (3) (i) O A 
South Carolin&. A A A A A (a) (a) o AN 
Tennessee........... (a) O A 1, 700 A [o ex uc 
TexM cioe se oe (a) (d). e A a eeetsweas 290 A AA 
West Virginia ...... (a) (a) (a) (a) (a) (a), ESA lite caster 
Wisconsin ...........].. EE O Scene eae A ux ses PO A ere t PA 
Other Statesd....... 125, 022 69, 355 67,618 78,790 7,228 10, 160 4, 432 $8, 600 
Total.......... 774,682 | 736,055 | 152,864 | 155, 130 87,147 | 105,182 4,432 8, 660 


aIncluded in Other States. 
Wi Including Florida, Indiana, Massachusetts, Michigan, North Carolina, Utah, Vermont, and 


ashington. 

eIn ilscelléseoués raw clay for Ohio is included 7,120 tons of sand, valued at $9,820. 

d Includes all products made by less than dines producere in one State, in orderthat the operations 
of individual establishments may not be disclosed. 
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Production and value of clay in the United States in 1902, by States—Continued. 


Miscellaneous. a 
btate. Raw. Prepared. Total. 


Quantity. | Value. Quantity. | Value, Quantity. Value. 


— —— ms ernment Reed | 


Ala DAMA A A A A AA 40, 065 $19, 742 
Coliflor. ción o osa Rr n 16, 259 A cesses 23, 483 24, 445 
Colorado ....2. o coe erra une 20, 568 15, 361 2,370 $2, 726 75,913 67, 434 
Connecticut b ................ 1,974 BOO: PO RTT 52, 953 254, 854 
A A A A A A mune RES 123, 319 171, 714 
Georgia ici. 750 AAA ensue 18, 595 76, 480 
TIOS spa RI RE Res 2, 748 2,3990 | EA ca do REOS 52,152 88, 468 
AA A A A A ease 26, 562 44, 256 
Maryland .................... 920 A O 8, 882 10, 055 
E A A A A x n ux UE esea ee 121, 401 184, 862 
New Jersey ................-. 157, 225 136, 471 6,765 15, 586 494, 800 612, 721 
A ceres eo evereecs 8, 420 3,040: [oe srote siecle ae RR Ea 8, 909 14, 585 
OHIO A A A O 14, 639 12:950 A A 142, 440 101, 806 
Pennsylvania ................ d 32, 037 d26,636 |... cras mene xs ua eo eae 161, 546 288,811 
South Carolina............... 432 OTT AAA s 29, 136 107, 325 
A esses. 3, 300 3, 882 60 60 14,650} 27,171 
o A A A O A 810 455 
West Virginia........ A A les RES E MR 57, 506 43, 266 
Wisconsin.................... 75 SOR A cene T E 2,735 23,178 
Other States e ................ A A AAA O (f) ($) 


q A ss 253, 347 219, 810 9,195 18,372 | 1,455, 357 


alIncluding brick clay, pipe clay, slip clay, terra-cotta clay, and wad clay. 
Ts Inori Florida, Indiana, Massachusetts, Michigan, North Carolina, Utah, Vermont, and 

'ashington. 

a rd raw Clay for Ohio is included 7,120 tons of sand, valued at $9,320. 

d Sand. 

eIncludes all products made by less than three Pe in one State, inorder that the operations 
of individual estabiishments may not be disclosed. 

f The total of “Other States” is distributed among the States to which it belongs, in order that they 
may be fully represented in the totals. 


As heretofore New Jersey is the leading clay-producing State, mar- 
keting 493,254 tons in 1903, or 29.88 per cent of the total, valued at 
$684,625, or 25.84 per cent of the total; in 1902 this State produced 
494,800 tons, or 34 per cent of the total, valued at $612,721, or 29.73 
per cent of the total. Missouri was second in value of product in 1908, 
marketing 191,122 tons, or 11.58 per cent of the total, valued at 
$345,537, or 13.04 per cent, displacing Pennsylvania, which produced 
170,963 tons, or 10.36 per cent of the total, valued at $355,128, or 
13.41 per cent of the total. In 1902 Missouri's product was 121,401 
tons, or 8.34 per cent of the total, valued at $134,862, or 6.54 per cent 
of the total, while Pennsylvania's product in that year was 161,546 
tons, or 11.10 per cent of the total, valued at $288,811, or 14.01 per 
cent of the total. 
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The following table shows the production of clay in the United 
States in 1902 and 1903, by varieties and by condition in which sold: 


Production and value of clay in the United States in 1902 and 1908, by varieties. 


1902. 


Raw. Prepared. Total. 


Quantity. Value. Quantity. Value. Quantity. Value. 


——————— | -—— A A A |——————— 


Short tons Short tona. Short tons 
Kal. as 58, 343 $189, 603 65, 470 $457, 174 123, 813 $646, 777 
A ace a e 30, 000 68, 524 20, 527 102, 562 50, 527 171, 086 
po. Ip" 774, 532 736, 055 152, 364 155, 130 926, 896 891,185 
Stoneware ................... 87,147 105, 182 4,432 8, 660 91, 579 113, 842 
Miscellaneousa .............. 253, 347 219, 810 9,195 18, 372 262, 542 238, 182 
Toll 1,203,369 | 1,319,174 251, 988 741,898 | 1,455, 357 2, 061, 072 
1908. 
KAROL 530 $1, 406 49,725 $356, 380 50, 255 $357, 785 
Dil ant is 66, 309 106, 027 84, 409 166,317 | * 100,718 272,944 
Fite cora yeu ELT TUE 943,908 | 1,047,007 240, 018 427,253 | 1,183,926 1, 474, 260 
Stoneware ................... 90, 976 97, 246 9,771 17,613 100, 747 114, 759 
Miscellaneous ............... 190, 392 364, 531 24,797 65, 363 215, 189 429, 894 
Total sita 1,292,115 | 1,616,216 358,720 | 1,082,826 | 1,650,885 2, 649, 042 


aIn miscellaneous raw clay are included 39,157 tons of sand, valued at $85,956. 


From this table it will be seen that all the varieties of clay increased 
in value in 1903 over 1902 except kaolin. The reason for this decrease 
is the fact that in 1902 and previous years some clays were reported 
as kaolin which should not have been so classified, and so the loss is 
more apparent than real. The fire-clay product was the most valuable 
in both years, being valued at $1,474,260 in 1903, or 55.65 per cent of 
the total. In 1902 this product was valued at $891,185, or 43.24 per 
cent of the total. 

Of the product of 1,650,835 tons, 1,292,115 tons, or 78.27 per cent, 
were sold as mined and 358,720 tons, or 21.73 per cent, were washed, 
ground, or prepared in some manner before shipment. In 1902 these 
percentages were 82.69 and 17.31, respectively. 
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The following table shows the imports of clay into the United States 
from 1885 to 1903: 


Classified imports of clay, 1885-1903. 


Kaolin or china 
Calendar clay: 
year. 
o ¡Value 
Long 
tons. 

1885.........- 10,626 | $83, 722 
1886.......... 16,590 | 123,093 
1887.......... - 23,486 | 141, 360 
1888.......... 18,150 | 102,050 
1889.......... 19,843 | 113,538 
1890. ......... 29,923 | 270,141 
1891.......... 39,901 | 294, 458 
1892.......... 49, 468 | 375,175 
1893.......... 49,713 | 374,460 
1894. ......... 62,715 | 465, 501 
1896.......... 75,447 | 531,714 
1896.......... 76,718 | 536,081 
1897.2 us 71,938 | 493, 431 
1898........-- 85,586 | 573, 595 
1899.........- 92,621 | 615,717 
1900.......... 111,959 | 698, 720 
1901.......... 117,756 | 663, 379 
1902.......... 133,062 | 883,092 
1908... e 140,257 | 898,573 


Unwrought. 


Quan- 
tity. 


$76, 899 
113, 875 
139, 405 
152,694 
145,983 
155, 486 
118,689 
155,047 
113, 029 
98, 776 
125,417 
88,029 
56, 264 
98, 434 
118,679 
126, 203 
156, 838 
138, 032 
152, 018 


All other clays. 


Wrought.| 


Common blue. 


——— | —— —— | —— — HQ Á 


tity. 


52, 232 
24, 959 
31, 948 
45, 431 
75,721 
47, 093 
36, 211 


tity. 


er ees re o...» 
cs*22c22l*c c 
"ecco cc|joco oo 
"cecnnec| "o coc 
seccoccec|o oco ^ 
r<ooncnrj[orsononao 


5,172 $59, 971 
4,304 | 51,889 
2,528 | 28, 886 
3,869 | 40,578 
4,983 | 54, 695 
4,562 | 50,951 
5,312 | 58,280 
9, 223 106, 618 
7,327 | 92,018 
6,136 | 73,839 
6,978 | 86, 588 
9,076 |110, 791 


Total. 
hod Value. 
Long 
tona. 
23,916 | $190,460 
81, 984 257,698 
48,318 303, 052 
45, 586 307, 959 
47,222 324, 492 
53, 950 454,770 
62, 292 469, 629 
79, 323 655, 011 
75,056 606, 658 
83, 157 653, 919 
102, 895 758, 484 
99, 534 735, 506 
93, 744 652, 881 
108, 440 755, 268 
123, 074 872, 962 
144, 107 962, 367 
157, 196 969, 777 
168,551 | 1,154, 805 


180, 954 | «1, 198, 418 


aIncludes clay not otherwise provided for, valued at $822, but for which no quantity is reported. 
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THE SAND-LIME BRICK INDUSTRY. 
By S. V. PEPPEL. 


INTRODUCTION. 


The sand-lime brick industry has become so important in the United 
States as to be worthy of special consideration. There are in the 
country probably as many as 50 plants, with a total capacity of, 
approximately, 1,000,000 brick per day. Up to the present time and 
owing to the youth of the industry, no very satisfactory statistics 
have heen collected with reference to the actual number of brick 
manufactured. 

During the last few years many articles have appeared in news- 
papers and trade journals describing a wonderful industry which was 
to revolutionize the brick business in this country. It was claimed 
that brick to answer all purposes could be made from sand with a 
small addition of lime at a cost far cheaper than that of ordinary 
brick. Time has not yet proved this statement to be true; neverthe- 
less the sand-lime brick industry seems to be already permanent and 
to have a very promising future in certain sections of this country, 
those sections, namely, in which clay of good quality is not readily 
obtainable, but in which a comparatively pure sand is abundant. 
There are many such locations in Michigan, Wisconsin, and other 
northwestern States; and the South and the Southwest also offer many 
inducements to manufacturers of sand-lime brick. 

The experience of plants in operation indicates that sand-lime brick 
can usually be manufactured at a cost below that of common clay brick; 
when, however, a sand-lime brick is desired which shall in every way 
be comparable to the fine clay front brick, the cost of production is 
naturally increased beyond that of common clay brick. The sand-lime 
brick have been in use long enough, and there has been sufficient experi- 
mental work done, both in this country and in foreign countries, to 
prove that when properly made they have sufficient strength and suffi- 
cient water and weather-resisting qualities to make them a safe build- 
ing material. 


HISTORY OF THE INDUSTRY. 


The sand-lime brick of to-day is the natural outcome of the improve- 
ments made in the old mortar brick, which has been known for years. 
This mortar brick was at first never more than a molded mixture of 
lime and sand mortar which was allowed to harden in the air. Later, 
carbon dioxide was supplied artificially in large quantities so as to 
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hasten the process of hardening. The next improvement was the 
introduction of carbon dioxide under pressure. Following this use of 
carbon dioxide under pressure and in the presence of moisture, mild 
heat was applied. This last process is still used to some extent. But 
the most marked advance was the one which applied an entirely new 
principle to the hardening of sand and lime mixtures, and produced 
what is known to-day as sand-lime brick, an entirely different body 
from that of the mortar brick. This was the invention of Doctor 
Michaelis. Some twenty-five or thirty years ago he patented a process 
for the hardening of mixtures of lime and sand by steam under pressure, 
thereby introducing into the sand-lime brick an entirely different bond 
from that in the mortar brick, which in reality has no bond but only 
a hardened or solidified filler. 

Doctor Michaelis allowed this patent to lapse without commercial 
development, and in consequence the fundamental principle on which 
the manufacture of sand-lime brick is based is now public property, 
and all patents .must be on details of manufacture or combinations of 
such details. The term ‘mortar brick” should be confined to the 
brick which is hardened by the solidification of the lime through the 
formation of carbonates, and should not be confounded with the sand- 
lime brick, which is a different product and has materially different 
properties. 

The commercial development of the sand-lime brick industry does 
not date back more than fifteen years in foreign countries, and does 
not exceed four yearsin this country. In 1896 there were 5 factories in 
Germany, and there are probably now as many as 200 in operation in that 
country, with an actual annual output of between 350,000,000 and 
400,000,000 brick. Early in 1901 a plant was built in Michigan City, 
Ind. 

Two years ago there were 5 factories in this country, with a total 
capacity of about 100,000 per day; a year ago there were about 20 
plants in existence, with productive capacity in proportion. At least 
6,000,000 brick were actually sold in 1902. Full and accurate data are 
not obtainable for 1903 as to the actual output, but about 20,000,000 
brick have been reported as sold in that year. Most of the factories, 
owing to the fact that they had just started, were not manufacturing 
to their full capacity during the year. 

The development of the industry has been more rapid in this country 
than it was in foreign countries, for domestic manufacturers profited 
by the experience of foreign manufacturers, not only as to processes 
of manufacture, but also by the knowledge acquired by those manu- 
facturers as to what types of machine were best adapted to produce 
the ends desired. As a result the machinery used in this country for 
this purpose is, in almost every case, an improvement over that in use 
in foreign countries. 


868 MINERAL RESOURCES. 


Owing to the high price of labor in the United States it is absolutely 
necessary for the manufacturer to reduce this source of cost as much 
as possible. This has probably been the main incentive which has 
brought about the extensive introduction of labor-saving devices into 
American practice. | 

In this country, as in foreign countries, a number of processes or 
systems have been introduced, some patented and some not. They all 
reach the same end and all involve the same fundamental principle— 
that is, the formation of a bond-which consists of calcium-hydro-sili- 
cate or calcium-magnesium silicate, or magnesium silicate. There are 
different processes and different systems because they reach this end 
by different routes. The value of each will depend on the economy 
with which they can be operated, since the intelligent handling of the 
materials under almost all of the systems developed will yield a good 
brick, but it must be borne in mind that good sand-lime brick can be 
made without the use of any patent or any chemicals whatsoever, and 
that no patent can be obtained on the principle or the process of hard- 
ening a mixture of sand and lime with steam under pressure in the 
ordinary way. 

SAND-LIME BRICK DEFINED. 


Sand-lime brick or sand brick, or the ‘‘ Kalksandstein” of the Ger- 
mans, consists of sand particles which are bound together by a network 
of calcium silicate, or calcium-magnesium silicate, or calcium-hydro- 
silicate that has been formed by the action of steam under pressure 
upon a mixture of sand or granular silicate and lime; this lime may 
be either a high calcium lime or a magnesian lime which has been 
hydrated prior to the time when the mixture is molded into the 
desired form. The formation of this calcium-silicate bond is just as 
distinct a chemical reaction as fusion, and the result is the production 
of a mass in many ways similar to that produced in the dry-press 
brick when it is burned. In this class of brick, vitrification does not 
penetrate to the core of the constituent parts making up the brick; 
and the same thing is true in the hardening of the sand-lime brick. 
Sand and lime hardened by the action of steam under pressure form 
a bond of calcium silicate, which combines particle with particle by 
extracting enough silicate from each to satisfy the chemical affinities 
of the hydrated lime. 


PROPERTIES OF SAND-LIME BRICK. 


Porosity.—The experimental work done by the writer for the Ohio 
geological survey shows that the best grades of sand-lime brick were 
practically saturated with water at the end of 48 hours, and had taken 
up the greater part of the water which they would absorb in 24 hours. 
Sand-lime brick having a crushing strength of 5,000 pounds or more 
per square inch will absorb water equal to from 8 to 10 per cent of 
the weight of the dry brick. The writer has known brick which were 
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manufactured in the commercial way, and which probably did not 
receive the pressure most desirable, to take up 14 or 15 per cent. 
Some manufacturers, however, claim to get absorption down as low as 
6 per cent. The writer has not examined any brick which absorbed 
less than 8 per cent. It is probably fair to assume 10 per cent as 
the average of absorption for the commercial product. 

Crushing strength.—The crushing strength of the commercial prod- 
uct ranges from 2,500 to 5,500 pounds per square inch. The average 
crushing strength of 12 samples manufactured under the most favor- 
able conditions was 7,745 pounds per square inch. 

The following table gives a comparison of strength shown by sand- 
stone used for construction and by sand-lime brick: 


Comparison of crushing strength of natural sandstone and of sand-lime brick. 


Natural | Sand-lime 
sandstone. brick. 


Weight per cubic foot ini a pounds.. @137 136 
ADSOFDUOB dd ia ao per cent.. a7.3 8 
a 4 A A O aoea ie pounds.. b6, 535 c7,745 
Coefficient of elasticity ...........o.oooooococomomomorormmmors+omcrmsosssscrnssoo d 165, 440 e 600, 000 


a Average of 16 samples, Bull. Wis. Survey, No. IV, p. 4 

b Average of 51 samples, Bull. Wis. Survey, No. IV, pp. 393-894. 
c Average of 12 simples tested. 

d Average Of 28 samples, Bull. Wis. Survey, No. IV, p. 399. 

e Calculuted from samples tested. 


As will be noted, the weight and the absorption are very nearly the 
same. The crushing strength is in favor of sand-lime brick, as well 
as the elasticity. While the average strength of a large number of 
sandstones is less than that of sand-lime brick, there are some sand- 
stones of great strength, as is shown by the record (taken from ** Brown- 
stones of Pennsylvania,” Appendix 30) of a stone from White Haven, 
Pa., which had a crushing strength of 29,252 pounds per square inch. 

The coefficient or rather modulus of elasticity is an arbitrary figure 
supposed to represent the theoretical load at which an inch cube would 
be pressed to zero length if the block were perfectly elastic to that 
point. This figure is obtained from the amount or rate of compres- 
sion, or shrinkage in length with increment of load, up to the com- 
mercial elastic limit, and the load at the elastic limit. 

The commercial elastic limit is that point at which the compression 
curve increases by 50 per cent or more. An example will make this 
more clear. Let it be assumed that with a load of 5,000 pounds on a 
1-inch cube, the shrinkage in length would be 0.01 inch; that is, 0.002 
inch for each 1,000 pounds ofload. Now if, when another 1,000 pounds 
is added to the 5,000 already on, the total additional shrinkage is 0.002 
and 0.001 inch, or 0.003 inch, the commercial elastic limit would 
be 5,000 pounds per square inch. The high modulus of elasticity 
shown by sand-lime brick means, of course, that they will make a very 
rigid structure. 
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This property of sand-lime brick is perhaps made more clear by the 
statement that a sand-lime brick cube with a load of 1,000 pounds per 
square inch only shrinks 0.00125 inch in length. Now since only 250 
pounds per square inch is allowed to be placed on the best Portland 
cement mortar by municipalities, the greatest load that we could ask 
the brick to carry would only cause a compression of one-fourth that 
given, or 0.00031 inch per inch of height. This means that in any 
building, bridge, or other structure which is called upon to carry a 
varying load, there will be little or no deformation due to this load. 
In other words, very rigid structures may be made from this material. 

The highest modulus of elasticity quoted in Bulletin of Wisconsin 
Survey, No. IV, p. 399, is one from Ablemans and is 400,800. Lime- 
stones go sometimes as high as 1,800,000 and some granites above 
2,000,000. 

Resistance to weather.—The resistance of sand-lime brick to weather 
is shown by its behavior in buildings which have been erected in 
severe climates and have shown no signs of disintegration in a number 
of years. The writer has observed the condition of a house built in 
Michigan City, Ind., early in the winter of 1901. This house was 
inspected late that winter, again in 1902, and again late in the winter 
of 1903, and no signs of weakness or attack due to the action of frost 
could be detected. There are buildings in northern Germany which 
have been standing eight or ten years and which show no signs of disin- 
tegration. Severe freezing tests have been applied to sand-lime brick by 
the Ohio geological survey, and no evidence of weakness has resulted. 
The experience of Prof. Ira Woolson, of Columbia University, in test- 
ing commercial samples has confirmed the work of the writer. The 
freezing tests which were applied were very severe. Blocks were 
saturated with water, then frozen rapidly by artificial means, then 
removed from the freezing can and immediately plunged into warm 
water, and as soon as completely thawed out they were at once 
introduced into the freezing-can again. This was repeated as many as 
twenty times. The bricks were then dried, and their crushing strength 
was compared with that of duplicates which had been manufactured 
at the same time and had not been frozen or otherwise exposed to the 
weather. In every case, except when the bricks contained consider- 
able quantities of clay, there was practically no falling off in the 
crushing strength. From the foregoing it is evident that, if properly 
manufactured, sand-lime brick is not at all susceptible to the ravages 
of frost and moisture. 

Fire-resisting propertics.—Numerous tests have been made to deter- 
mine the behavior of sand-lime bricks under the action of fire and 
water. In every case they have come out witha favorable record. The 
result may he summed up in the following statement: The application 
of great heat, followed by sudden quenching with water, destroys to 
some extent the bond on the surface and to a little depth ¡beneath, but 
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leaves the brick safe and intact. There was seldom any cracking or 
breaking of the brick,-and the softening did not seem to penetrate 
the brick to any great extent. This is perfectly natural, since the 
brick are largely made of quartz, which is a poor conductor of heat. 
Thus it is seen that on this score sand-lime brick compares very favor- 
ably with almost all classes of building material. 

Color.—The natural color of most of the sand-lime brick on the 
market is a pleasing gray, occasionally with a faint pink or faint 
yellow tinge, depending on the mineral make-up of the sand. With 
a comparatively pure quartz, a brick which is almost white is pro- 
duced; but most of the sands used contain enough impurities to give 
the brick a gray aspect. There is no difficulty, however, in coloring 
this brick by the addition of mineral oxide, and in this way a brick of 
almost any color can be had. A desirable feature in this connection is 
the readiness with which a color once produced can be obtained again. 


COMPOSITION. 


The analysis given below is that of a sand-lime brick made in Ger- 
many, and probably represents the average composition of the ordi- 
nary sand-lime brick. Of course, the composition will depend upon 
the mineral make-up of the sand and the composition and quantity of 
the lime used. 

Analysis of German sand-lime brick. 


Per cent. 

SiO (aand.and Sol O ada a 84 
FEO ALO a sp dia 2 
CAO Pc" EE 7 
MgO, H,O and CO, and alkalies....................- ccc ccce c eec ree ee err. 7 
juri sje ao eat a a eel tee oon — n 100 


When three grams were ground fine and treated with a large amount 
of water, only a trace of Ca was found in the water. 


CONDITIONS ESSENTIAL TO SUCCESS IN MANUFACTURE. 
RAW MATERIALS. 


The materials necessary to the manufacture of a good sand-lime 
brick are a comparatively pure sand or granular silicate, with the 
preference in favor of a quartz sand, and a comparatively pure lime 
of either type, with the preference in favor of a high calcium lime. 
A brick which is fairly good at the time of manufacture can be made 
with almost any sand, if the process of manufacture is adapted to fit 
the case, but unless the sand is comparatively pure, the weathering 
properties of the brick will suffer, and the brick will weaken in time. 


PREPARATION OF RAW MATERIALS. 


This is a very important step in the process of manufacture, and 
carelessness in this operation is perhaps more responsible than any 
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other one detail for irregularity in the product. If the lime is not 
evenly distributed, the strength of the brick will not be fully developed; 
and in cases of imperfect mixing and improper slaking both at the 
same time, masses of lime may remain suflicient to cause rupture by 
expansion during the process of hardening, when the lime is com- 
pletely hydrated by the steam. 

. The method most desirable for the preparation of the raw materials 
will depend upon local conditions. For instance, an essentially dry 
sand may be available, or one that is quite wet; dolomite lime alone 
may be obtainable, or only a high calcium lime, or only one that has 
already been hydrated. So far as wet sand is concerned, it may be 
dried artificially, or it may be dried by the heat generated by the 
slaking of the quicklime which is added to it. 

There is another method possible which the writer does not believe 
is used anywhere in the United States, at least, and that is that the 
sand may be used wet and mixed wet with the wet-lime putty. As to 
the lime, the essential problem is so to handle or treat it that it shall 
be completely or approximately hydrated prior to the time it enters 
the hardening cylinder. A great deal of difficulty has been experi- 
enced in this direction by many manufacturers. There are a number 
of lime hydrates on the market which are very satisfactory for making 
mortar or plaster, but when tried for sand-lime brick they are found 
to be unsatisfactory, usually producing brick from one-fourth of an 
inch to 1 inch too long, because of the expansion of these hydrates 
in the hardening cylinder. It is only fair to state, however, that these 
hydrates are dolomite lime, which is more difficult to slake than cal- 
cium lime. If the lime be slaked with steam, there will be no further 
expansion when it is introduced into steam again; nor is there any 
material expansion in the brick when a lime in which hydration is 90 
per cent complete is used. 


SAND. 


Ordinary impurities.—The ordinary impurities in sands are for the - 
most part silicates, represented by clay, mica, feldspar, and almost 
always some ferric oxide. In the general run of cases, feldspar and 
mica are not present in any important quantity, but there are regions 
in which the sands are rich in one or the other, and sometimes in 
both. Oxide of iron, which is almost always present in greater or less 
quantity, reacts very slowly, if at all, with silica, in the presence of 
steam under pressure; it may therefore be considered inert except for 
its coloring action, unless it acts as a promoter of chemical combina- 
tion, as is the case with ferric oxide in the manufacture of Portland 
cement. No attempt has been made to determine whether or not this 
is the case in the manufacture of sand-lime brick. By far the most 
widespread impurity in sand is clay, or kaolinite. If there is any 
impurity in sand, clay is nearly alwavs present, and there are many 
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sands which carry considerable quantities of clay. Its effect on the 
sand-lime brick process is therefore important. 

Professor Rinni,* of Hanover, commenting on the examination of a 
number of sections of sand-lime brick under the microscope, says: 
** Mica flakes do not seem to have been materially attacked. Quartz 
and feldspar do not show much if any difference.” 

Kaolin.—The following table, taken from the Transactions of the 
American Ceramic Society,? shows the effect of the presence of kaolin 
in the sand: i 


Effect of kaolin in sand in the manufacture of sand-lime brick. 


Composition of mixtures. When tested. p 
d v Per cent ¡At once after ; , E 
: E g | quicklime. | hardening. After aging. |After freezing. a 
[nd Q 
Number of test. | 2 E 2. E . d d g d d d 23 
Ta ) = pay pa) ~ - = 
£833 g |8 |S | fe 09] 8 | oh | Fe | oF |e 
a jagi] Š 8 132 2 28 [321 $2 | ee |8 
zacal s | § |3 | Ee |5*| ġa | B* | En | 5% [5 
Ay ¡As Ba a o E o E o E £a 
Dunn in 4 11-29: 97:22 5 2766 | 338 2449 194 2917 219 | 8.32 
A oret E S wis 4 1| $.0|...... 5 2500 | 210 2376 277 2481 181 | 8.00 
Bfcucheove vas eue SE 4 1 | 10.0 |...... 5 1943 | 184 1687 157 1910 121 | 8.50 
A ches eich dances 4 1 | 20.0 |...... 5 1706 | 162 1325 138 1477 93 | 9.00 


DATA.—Molding pressure, 10,000 pounds per square inch; steam pressure, 150 pounds per square 
inch. Temperature in hardening cylinder, 185? C. Time exposed to steam, ten hours. 


In connection with this table it will be noted that the per cent of 
lime used was small and that the conditions of manufacture were not 
the best, though all conditions were identical. The crushing strength, 
as well as the tensile strength, decreases with the increase of kaolin. 
It should be observed also that after freezing both crushing and 
tensile strength were materially less than they were before freezing; 
especially is this the case with the tensile strength. Other tests made 
at the same time indicate that with the use of greater pressure the 
influence of kaolin is to decrease the crushing strength and to increase 
the tensile strength, and that there was no material weakness shown 
by the action of frost when as much as 10 per cent of kaolin or clay 
was present. It would seem reasonable, therefore, to conclude that 
kaolin or clay up to 6 or 8 per cent may not be dangerous, and may 
possibly be advantageous. 

Sands with a large percentage of clay in them should not be used, 
because there will be danger of disintegration from the attack of age 
and water. The influence of kaolin or clay can to some extent be 
counteracted by the introduction of a larger percentage of lime. 

Feldspar.—YFeldspar, up to 10 per cent, does not seem to have any 
materially injurious effect. The effect of the introduction of feldspar 


a Thon Industrie Zeitung, 1903, No. 16, p. 153, 
b'Trans. Amer. Ceramic Soc., vol. 5, p. 174. 
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is to decrease crushing strength and to increase tensile strength, but 
after freezing there is a decided falling off in tensile strength. It is 
probable that sands containing as high as 10 per cent of feldspar, and 
possibly more, are not especially dangerous in the manufacture of 
sand-lime brick. 

From theoretical considerations, the presence of silicates in any 
large quantity would act as a dilutant or inert material with perhaps a 
few exceptions. Kaolin (A1,0,, 2 SiO,, 2 H,O) may be converted 
into anorthite (CaO, Al,O,, 2 SiO,). But this is not known to be the 
case. Also anorthite, if present in the sand, might take on four 
molecules more of SiO,, and five molecules of H,O as water of hydra- 
tion, and form heulanite (5 H,O, CaO, Al,O,, 6 SiO,); and the acid 
orthosilicates represented by phenite (H,O, 2 CaO, Al,O,, 3 SiO) 
might take on a molecule of CaO and give up a molecule of H,O. 

It is hardly likely that the normal silicates would become more 
basic in the presence of large quantities of available silicic acid. It is 
not likely that the metasilicates, represented by the simplest silicates 
of calcium and magnesium, enstatite (MgO, SiO,) and wollastonite 
(CaO, SiO,), can do more than promote crystallization of the calcium 
or magnesium silicates formed by their mere presence in crystal form. 

Physical character.—The physical character of the sand is an impor- 
tant factor, as was determined by Prof. M. Glasenapp, of Riga, who 
published an account of his investigation in the Thon Industrie Zeitung 
for 1900. He clearly showed the necessity of using very fine sand for 
rapid and economical production. Doctor Michaelis recommended a 
mixture of three parts of coarse to two of fine sand as the best. The 
relative influence of fine and of coarse sand in the strength of sand- 
lime brick is well shown by the accompanying table, taken from the 
Transactions of the American Ceramic Societ y.? 


Results of proportionale mixture of coarse and fine sand on strength of sand-lime brick. 


Composition.  |Crushing  Tensile 
strength | strength 


Number. . Parts Parts per per 


| square | square 
Conse. tine. inch. inch. 
Pounds. | Pounds. 
y A fete cB elas AN Bee ae E A AO 8 2 3, 114 131 
vi mec uc IR 4 2 2, 955 144 
Mu A EAE ERE vC Lose ud ro dA UA e A 3 2 2, 461 224 


The proportions of the mixture in the bricks tested were: Coarse 
sand, 20 to 40 mesh, 50 per cent; 40 to 60 mesh, 334 per cent, and the 
remainder finer; fine sand, 200 mesh, 97 per cent, and the remainder 
finer. It is evident from the figures in this table that a decrease in 
the proportion of coarse sand decreases crushing strength, and that it 
increases tensile strength by increasing the per cent of fine material 


a Trans. Amer. Ceramic Soc., vol. 5, p. 171, 
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present, which is only natural, since chemical union will be more rapid 
under these conditions. Though this is the case with the range of 
mixtures indicated, it is probable that a limit would be reached in both 
directions at which these conditions would not be maintained. The 
reason for the low crushing strength shown in this table is that the 
bricks were made on a hand press and did not receive sufficient 
pressure. The best results shown by the work of the Ohio geological 
survey was with mixtures of two parts coarse and one part fine sand. 
In selecting sand which is to attain the best results the object should 
be to get a sand which will contain sufficient very fine particles to com- 
bine with the lime, and which when pressed will leave the smallest 
possible interstitial spaces, thus reducing the quantity of lime neces- 
sary for welding these particles together. 

Work done in connection with the cement industry has shown that 
practically none of the sand coarser than 100 mesh, and only a part 
of that of 150 mesh enters into the active cement reaction. 

The finer the material, as a whole, the more difficult will it be so 
to mix it as to get a coating or film over each particle of sand. On 
the other hand, the union will be more complete, and the product 
more pleasing to the eye. 

A sharp sand would he more desirable than sand with round corners, 
since the sharp particles give a greater crushing strength, and for two 
reasons—one is that the sharp corners are more susceptible to chemi- 
cal union, and the other is that these particles do not slide so readily 
upon one another, when subjected to pressure, as the particles which 
have round corners. A sand with round corners will produce a sand- 
lime brick of sufficient strength to answer all requirements, especially 
if some fine material is introduced prior to manufacture, or if some of 
the sand is crushed or ground during the process of manufacture. A 
comparatively pure sand is essential for cheap manufacture, as well as 
for the production of a safe and durable material; nor should the sand 
be too coarse if the best results are to be obtained. It is probable 
that to produce the best results the sand should not be coarser than 
40 mesh, and not so coarse as that, unless there be some fine material 
present. If, however, there is a very good gradation of the sizes 
from the very finest to the coarsest, there may be some very coarse 
particles in the sand, and still a good solid brick, and one of fair 
appearance, may be produced. It must be borne in mind also that if 
all of the sand be extremely fine, it will be much more difficult to 
handle in the press. 

LIME. 


Almost any good commercial lime will answer the purpose, so long 
as it is not badly air-slaked. Economy in manufacture will determine 
that some limes are more desirable than others, because a unit of one 
kind of lime will go farther in the production of strength in the brick 
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than a unit of some other kind of lime, and that this is the case is 
shown in the following table, which compares the two types of lime 
when used under identical conditions. The results given are the sver- 
age of twelve tests of each kind of lime. 


Results of tests of high calcium and dolomitic lime in the manufacture of sand-lime brick. 


Composition of mixtures. | When tested. 
Pe ickli Atonce after hard- fter f ; 

Numberóf Parts fine Per cent quicklime. ening. After freezing. 
test. Parts — sand (in- Per cent 
course | cluding water ab- 
sand. | impuri- | Parts Dolo- ¡Crushing| Tensile ¡Crushing| Tensile | sorption. 

lies). CaO. mitic. |streugtli. | strength. strength.) strength. 

7 NS 2 1 10 Pee 7,745 437 9, 007 371 8. 62 
¡AA 2 Lilas 10 5,187 286 5, 853 314 9.11 


DATA: Molding pressure, 15,000 pounds per square inch. Steam pressure, 150 pounds per square 
inch. Temperature in hardening cylinder, 185°C. Time exposed to steam, 4 to 14 hours. 


It will be noted in this table that a unit of high calcium lime will go 
materially farther in the production of strength than a unit of dolo- 
mite lime. In consequence, if the two limes be purchased at the same 
price, the high calcium lime would be the cheaper of the two. But, 
if the lime should be shipped a long distance, or if the conditions 
be such that it must lie some time before it is used, it is probable 
that the dolomite lime would be as effective as the high calcium lime, 
owing to the fact that the high calcium lime air-slakes with much 
greater rapidity, and that in consequence of this property each day 
makes it less valuable, on account of the formation of carbonates. It 
is not clear why a high calcium lime should develop so much greater 
strength, because experience seems to prove that the magnesium oxide 
is as active as the calcium oxide in attacking silica, if not more so. 
The only explanation that seems feasible is that the magnesium silicate 
formed is a much weaker bond than the calcium silicate. Some pre- 
liminary experiments seemed to indicate that the magesium silicate 
formed in sand-lime brick contains a higher percentage of combined 
water than the calcium silicate. 

The quantity of lime necessary to make a good product will depend 
on the quality of the lime, the type of lime, and its condition and 
preparation, as well as upon the physical and mineralogical character 
of the sand. The general practice to-day is to use from 5 to 10 per 
cent of lime, no matter what kind of Jime it is, the various processes 
not being so arranged that the percentage of lime is absolutely regular 
in all brick. Any essentially pure lime properly burned, no matter of 
which type, will be desirable, because each unit of weight will have 
the active agent, the oxides of calcium and magnesium. There is 
another good reason in favor of high calcium Jime for this purpose, 
and that is that it slakes so much more rapidly than the lime made from 


a Trans, Amer. Ceramic Soc., vol. 5, p. 182. 
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dolomite. Therefore much less care is needed and less time required 
in order to have a thoroughly slaked product, which is almost essential 
to the success of manufacturing. 

Lime slaking.—Although there are a large number of slaking proc- 
esses, they all fall within two distinct classes. One is the time-honored 
method of slaking to a putty, with a slight excess of water, and then 
allowing the lime to stand some time to ripen. This yields the best 
possible product, which may be used either in the putty or after being 
dried and ground to a flocculent powder. The other method—the one 
which is most used on account of ease and cheapness of operation—is 
to slake to a dry powder, and if all conditions are just right a satisfac- 
tory product can be had in this way. This dry powder is now pro- 
duced in two ways. The first is by the addition of sufficient water 
during the agitation of the lime to hydrate as completely as possible 
and still to leaveadry powder. This process requires water in excess 
of that theoretically demanded for completing hydration, because unless 
the process takes place in an inclosed vessel there will be some loss of . 
water from evaporation. The heat of hydration eliminates the excess 
of water if it has been properly adjusted. There are a number of 
patented as well as a number of unpatented devices for accomplishing 
this end. The other method of dry hydration is to slake by the aid of 
steam in an inclosed vessel. 

Two processes are included under this method. One is to slake 
entirely with steam, and the other is to complete with steam the reac- 
tion in the lime already partly slaked with water. In the latter proc- 
ess some of the devices are so constructed that the steam which is 
generated in the preliminary stage of hydration is confined and utilized 
to finish the product. 

The general practice in this country seems to be in favor of the use 
of lime hydrated prior to being mixed with the sand; yet there is no 
real reason why a rapid-slaking lime of high grade should not be used 
satisfactorily and economically with wet sand in the production of a 
good brick. If the sand be not too wet, the heat due to chemical reac- 
tion between the calcium oxide and the water in the sand will be suf- 
ficient to dry the sand. When this method of operation is followed, 
the mixing machinery must of course be sufficient and be adjusted to 
meet the special requirements. The simplest and surest way, and the 
one least liable to cause variations in the product, will naturally be the 
process in which the sand is dried, and a thoroughly slaked dry hydrate 
is mixed with it in the desired proportions before any water is added, 
because, owing to the sticky nature of hydrated lime when moistened, 
distribution through the sand particles can be accomplished far better 
while it isdry. When hydrated lime is added in the moist state it 
forms small nuclei which are quickly surrounded by sand particles, 
and the only way in which distribution can then be seeured is by pro- 
longed rubbing. 
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Mixing.—Even distribution of the lime throughout the entire mass 
of sand is very essential. The presence of fine sand seems to assist 
this distribution. Different factories differ materially as to the man- 
ner of bringing about this result. 

All sorts of mixing machines are in use, almost all of which can be 
made to do the work. All those of the intermittent type yield a thor- 
ough mixture, if the mixture is retained in the machine long enough. 
The mixers which are continuous in their operation also do the work, 
provided sufficient machines, or large enough machines, are used to 
keep the material in vigorous agitation a sufficient time. The amount 
of moisture introduced should be sufficient to yield a mass which re- 
sembles that used in dry press-brick manufacture. If the distribution 
is complete slightly less moisture is required, and the less the moisture 
it is necessary to introduce the cheaper the process of manufacture | 
will be. The mixture should be just moist enough to hold together 
when a handful is taken up and squeezed. Of course the mixture 
will behave in this way also if an excess of moisture be present, but 
to the practiced eye the correct condition can within safe limits be 
readily determined. Some manufacturers transfer the mixture of sand 
and lime directly from the mixer to the press; others allow it to stand 
for a short time for tbe purpose of more thorough distribution of the 
moisture. There are some points in favor of each method of pro- 
cedure; but it 1s probable that future practice will eliminate the 
soaking or storage bins. 


MACHINERY. 


The mechanical equipment of a plant consists of— 

Power and transmission; 

Lime-preparing machinery; 

Mixing apparatus; 

Presses; 

Hardening cylinders; 

Conveyors; 

Tracks and trucks. 

Power and transmission.—The power and transmission machinery 
does not differ materially from that used in other industries. 

Léme-preparing machinery.—The lime-preparing machinery has 
already been incidentally mentioned. When the quicklime processes 
are used the only preparing machinery necessary is such as will reduce 
the lump lime to fine powder. This usually consists of a small crusher 
and a grinder or pulverizer. "This machinery should be so constructed 
or so located as to confine the dust either to the machine itself or to a 
small compartment. For plants with suflicient capacity the best 
arrangement is to have a pulverizer with an air separator. 

In plants which hydrate their lime prior to mixing with the sand, 
the machinery used is some sort of a crusher or. breaker which breaks 
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the lime down to small lumps, varying in size from that of a pea to 
about #-inch in diameter. This breaker is not always used. 

Dry hydrate slaking may be divided into two processes, open slak- 
ing and inclosed slaking. Open slaking is accomplished in several 
ways. Inthe most simple form of open slaking, floor space or bins, 
usually constructed of concrete, are used, and sufficient water is added 
to the lump lime, so that after it has stood a few days and dried off, it 
is for the most part slaked. The resultant product is then screened, 
and the fine material used, and the remainder thrown back for reslaking. 
There is a patent process of the same type in which the lime is wet, 
and then covered with a coating of previously hydrated lime which 
serves as a protection from the action of the air and retains a good 
deal of the heat and steam generated. Open-slaking machinery prop- 
erly consists of mixing machinery, which is not covered. There are 
a number of machines now used for this purpose, some of them on the 
pug-mill order, and others on the wet or dry plan. Some are patented 
and some are not. The patents mainly apply to details of manipula- 
tion and not to the mixing machines themselves. One of the patents 
in this class slakes finely-ground quicklime by constant agitation with 
water, another slakes lime or ground lime to a putty, and then dries 
this product by the addition of more quicklime. 

The inclosed slaking machines are of three kinds. One kind agitates 
the lime in an inclosed vessel with water alone; another type not only 
uses water but introduces some live or exhaust steam as well; the third 
kind slakes in an inclosed cylinder with steam alone. The slaking of 
lime in an inclosed cylinder has been patented; but the patent is at 
present in the courts, and their decision will decide whether it is public 
property or not. 

Mixing apparatus.—Almost every class of mixing machinery has 
been tried for this purpose, and those now in use fall pretty closely 
within the following four types: wet pan, pug mill, ball or tube mill, 
and an inclosed cylinder with curved paddles or S-shaped mixing 
arms. Each type of machine has its advocates. The main consider- 
ations in the selection of a mixing machine should be economy of 
power, durability of machine, available space, and efficient mixing 
capacity. 

Presses.—It is safe to say that there is no press now made which ful- 
fills all the requirements of the sand-lime brick industry. Not that 
there are no American or Europen presses which will make good 
brick, because there are a number of them manufactured on both con- 
tinents. If the good points of each could be combincd, and a few 
minor defects could be remedied, a very good press would result. The 
requirements which a good press must fulfil are the following: 

1. The press must be able to deliver regularly a pressure of from 
200 to 250 tons per brick, and yet not-break down if by accident the 
pressure becomes somewhat greater. 
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2. The filling of the mold must be accomplished with great accuracy 
and uniformity. 

3. All working parts must be so arranged that they will be free 
from contact with loose sand; otherwise they will cut out at an alarm- 
ing rate. 

4. The dies and mold linings must be made of the hardest material 
obtainable. 

Work done by the Ohio geological survey and reported in a bulle- 
tin published by that survey on ** The lime-sand brick industry ? and 
also in volume 5 of the Transactions of the American Ceramic Society 
indicates clearly that a pressure of from 200 to 250 tons per brick is 
essential to the development of the greatest strength in the product 
when mixtures low in moisture are used. The same work indicates 
that the press is liable to be subject to much greater pressure than 
this, because, after the application of the first few tons of pressure, 
the amount of compression is so slight with the increase of pressure 
that a very small excess of the material will cause the strain on the 
press to increase ata very rapid rate. Hence, the dry brick press 
machines now in use which are not provided with some release are 
very susceptible to breaking down from overstrain. There are prob- 
ably more presses in use to-day of this type than of any other. If 
the belts do not slip there is no release. This sort of press makes a 
brick of uniform size, but if there be too much sand in the mold there 
will be a breakdown, or if the belt slips it will leave a brick in the 
mold at a such a point that it will be necessary to stop work and take 
part of the sand out of the mold. 

The small decrease in the volume of the material with increment of 
pressure accounts for the necessity of filling the molds each time with 
the same quantity of material, and with material of approximately the 

"same condition of moisture. 

The increase of the pressure delivered increases the abrasion of the 
molds and shortens their life, as well as increases the tendency of the 
metal abraded from the molds to stain the brick. It is, therefore, prob- 
able that in a commercial way the pressure which has been indicated 
as being most desirable will not be used, but that a happy medium 
between scientific desirability and present practice will be adopted. It 
is desirable that the pressure should be delivered to the brick from 
both sides or from top and bottom. It is also desirable that the pres- 
sure be either repeated or that the release of the pressure be not too 
sudden. In view of the high pressure demanded and the desirability 
of a slow release, it appears that a properly constructed hydraulic press 
should have many advantages over those now in use. So far as known, 
there is no hydraulic press now in use in a commercial way in this 
industry. There is in existence, however, such a press of experimental 
size, and also the plans for one of full size, which will no doubt be put 
upon the market within the next year. 
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There are two distinct types of presses in use—the ordinary Ameri- 
can dry press-brick machine, and what is generally known as the 
German type of machine with a rotary table. This rotary table has 
one very distinct advantage over the American type of machine in 
that the bricks are presented on the top of the die, so that the off- 
bearer may pick them up, and thus the bricks are not moved nor slid, 
as is the case with the dry press-brick machine. The result is that 
fewer bricks are injured. Because of their tenderness, when the 
bricks are pushed or slid off the die, they frequently leave a ragged 
edge or a broken-off corner behind. One disadvantage of the German 
type of press is that it requires more floor space and more power to 
operate per thousand bricks produced than the American press. 
There are a number of these machines of German type being manu- 
factured in this country to-day which are copies of German presses. 
It is safe to say that there are more presses of the American type now 
in use than there are of the other. There is room for improvement 
in both before they meet fully the demand of the sand-lime brick 
manufacturer. 

Hardening cylinders.—These are ordinarily nothing more than enor- 
mous steam-tight iron or steel receptacles so constructed that cars 
loaded with briek can be readily introduced. Inappearance they resem- 
ble enormous boilers or steel tubes, with one entire head removable. 
The size of the hardening cylinders varies from 54 to 7 feet in diameter 
and from 35 to 67 feet in length. The arrangement for fastening the 
head should be made strong and safe, since all the accidents which 
have occurred have been due to some defect at this point. 

Conveyors.—From the nature of the material it is apparent that the 
best conveying machinery will he that which will move the material 
with as little friction between the conveyor and the sand as possible. 
Broad continuous belts or heavy chain bucket conveyors are perhaps 
best adapted for this purpose where dump cars are not desirable. If 
screws or auger machines are used for conveying, they should be of 
large diameter and large capacity, and should be geared to move 
slowly. 

Tracks and trucks.—Of the trucks, nothing need be said except that 
they should be well made, strong, and easy running. No trucks 
should be used without ball or roller bearings, so that the power used 
in moving them may be small. The tracks also should be first-class, 
laid with rails of good weight, and kept in good alignment to avoid 
jolts or jars on the brick, especially before it is hardened. 


COST OF PLANT AND OF PRODUCTION. 


The cost of plants will, of course, vary slightly from time to time 
with the rise and fall of hand and machine work, but will vary 
markedly with the locality at any time. A well-equipped sand-lime 
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brick plant, with a capacity of from 16,000 to 20,000 brick in ten to 
twelve hours, will cost, independent of site, from $20,000 to $25,000. 
The cost of production also will vary considerably with location. 
The cost of production in this country, independent of depreciation 
and interest on investment, varies from $2.50 to $4 per 1,000. The 
selling price ranges in different localites from $8 to $15 per 1,000. 


COMPANIES AND PLANTS. 


Companies have been incorporated at the following places, and the 
majority of them have plants in operation or in process of construction: 


Alabama: 
Birmingham. 
Mobile. 

Arizona: 
Prescott. 

Arkansas: 

Fort Smith. 

California: 
Bakersfield. 
Los Angeles. 
Riverside. 
San Francisco. 

Colorado: 
Colorado Springs. 

Connecticut: 
Canaan. 

New Haven. 

Delaware: 
Wilmington. 

Florida: 
Pensacola. 
Tampa. 

Illinois: 
Kankakee. 
Peoria. 
Wilmington. 

Indiana: 
Danville. 
Kokomo. 
Lafayette. 
Michigan City. 
Terre Haute. 

Iowa: 

Clinton. 

Kansas: 

Fort Smith. 


Kansas—Continued. 
Topeka. 
Wichita. 

Kentucky: 
Winchester. 

Maryland: 
Cumberland. 

Michigan: 
Calumet. 
Detroit. 
Plint. 
Hancock. 
Holland. 
Jackson. 
Saginaw. 


Sault Ste. Marie. 


Sebewaing. 

Mississippi: 
Greenville. 
Grenada. 

Montana: 
Billings. 

New Jersey : 
Atlantic City. 
Jersey City. 

New Mexico: 
Albuquerque. 

New York: 
Albany. 
Dunkirk. 
Glens Falls. 
Lancaster. 
Newburg. 
New York City. 


Sanford Corners. 


Sandy Hill, 


New York—Continued. 
Waterford. 
North Carolina: 
Ashville. 
Wilmington. 
Oklahoma: 
Oklahoma City. 
Pennsylvania: 
Altoona. 
Genesee. 
Mount Gretna. 
Pittsburg. 
Scranton. 
South Carolina: 
Charleston. 
South Dakota: 
Dead wood. 
Sioux Falls. 
Tennessee: 
Memphis. 
Texas: 
Amarillo. 
San Antonio. 
Virginia: 
Bramwell. 
Wisconsin: 
Westbend. 
Canada: 
Brandon. 
Manitoba. 
Montreal. 
Ottawa. 


CEMENT” 


INTRODUCTION. 


The total production of hydraulic cement in the United States in 
1903 was 29,899,140 barrels, valued at $31,931,341, an increase of 
4,145,636 bartels in quantity and of $6,564,961 in value as com- 
cared with 25,753,504 barrels, valued at $25,366,380, produced in 
1902. 

Of the total production in 1903, 22,342,973 barrels, having a value 
of $27,713,319, were Portland cement. 

The production of natural-rock cement was 7,030, “ee 1 barrels, valued 
at $3,675,520. 

The production of Pozzuolana or slag cement was 525,896 barrels, 
valued at $542,502. 

The increased production of Portland cement in 1903 resulted in a 
glutted market, which made the artificial product so low in price in 
the eastern part of this country as to seriously interfere with the pro- 
duction of natural-rock cement. Many of the plants whose output is 
exclusively the natural cement were for this reason shut down during 
a large part of the year. 


PORTLAND CEMENT. 
PRODUCTION. 


The production of Portland cement in 1903, 22,342,973 barrels, 
showed an increase of 5,112,329 barrels over that of 1902. This 
increase in supply was not entirely justified by the demand, and a 
quantity of the Portland cement produced during the year was left 
unsold in the bins when the year closed. Prices fell as a result, only 
the oldest and best-known brands being able to maintain a rate approxi- 
mating their usual market value. At the present time the outlook 
seems to indicate that care is required to avoid over-production. 


a The entire statistical canvass and compilation of this report has been conducted by L. L. Kimball, 
of the United States Geological Survey.—D, T. D. 
883 


884 MINERAL RESOURCES. 


Following is a table showing the quantity and value of the Portland 
cement produced in each State during 1901, 1902, and 1903: 


Production of Portland cement in the United States in 1901, 1902, and 1908, by States. 


| 1901. . 1902. a 1903. b 
State. Num- | Num- Num- 
berof:Quantity.| Value. | berof;Quantity.; Value. |berof|Quantity.| Value. 
works. works. works. 
Barrels Barrels Barrels 
Alabama AA A [era E ehe b usxescsueeslezcs eres O A en 
Arkansas..... A AR Y A AE A laeee setae | ás 
California ....|  c1| 146,848 | $513,968 2: 294,156 | $431,910 3| 631,151 |$1, 019, 352 
Colorado ..... d1| 585,000 | 613,500 2| 82,044 | 105,016 1 | 258,773 | 436,535 
GEOFF AA, A A AA Ldge:xssawieléseosNeueDs pA ieee eS 
Illinois ....... 4 528, 925 581,818 4 767,781 977, 541 5 | 1, 257, 500 | 1,914, 500 
Indiana ...... 2 218, 402 240, 242 3 536, 706 628, 244 3 | 1,077,137 | 1,347,797 
Kansas ....... A caltebeccat erent 1 830,050 | 1,017, 824 1 1,019,682 , 1,285,310 
Michigan..... 10 | 1,025,718 | 1, 128, 290 10 | 1,577,006 | 2, 134, 396 13 | 1,955,183 | 2, 674,780 
Missouri... A AA een A E 2 825,257 | 1, 164, 834 
New Jersey... 3 | 1,612,000 | 1,450, 800 2 | 2,182,158 | 2, 563, 355 3 | 2,693,381 | 2, 944, 604 
New York .... 7 617, 228 617, 228 10 ! 1,156,807 | 1,521, 553 12 | 1,602, 946 ! 2, 031, 310 
Ohio.......... e7 689, 852 | 758, 837 7 563, 113 685, 571 8 729, 519 998, 300 
Pennsylvania 13 | 7,091,500 | 6,382, 350 15 , 8,770,454 |10, 130, 432 17 | 9,754,313 |11, 205, 892 
South Dakota. ) AAA PA osos esseÉssnates ¡PRA APRO 
Texas ........ $2} 195,752| 215,327 2| 165,500 | 231,900 P A esce 
Utah ......... i E ONERE love estas l AAA POE 
Virginia ...... ¡A es teins E 1 334, 869 433, 286 1 538, 131 690, 105 
E eee ME A A ose eats A E22 oe EEO 
Total... 56 |12, 711, 225 |12, 532, 360 65 |17, 230, 644 [20, 864, 078 78 |22, 342, 973 |27, 713, 319 


aThe States combined for 1902 are mentioned in the text of the report for 1902. 
b The States combined for 1903 are given in the text below. 

c Includes product of the single plant in Utah. 

d Includes product of the only Portland-cement plant in Kansas. 

e Includes product of the only Portland-cement plant in Virginia. 

J Includes product of the single plant in South Dakota. 


In such States as have but a single plant their production is combined 
with that of another State, in order that the separate figures of any 
plant shall not be revealed. In the table above the Portland-cement 
product of the only plant in Alabama which produces that variety of 
cement is combined with the product of the plants in Georgia, Virginia, 
and West Virginia. The plants in Missouri and Arkansas have their 
products combined; those in Kansas and Texas, and those in Utah, 
South Dakota, and Colorado also show combined products, and in each 
case the result is given in connection with the State which was the 
largest contributor to the total product. "There is but one new State 
shown in this table for 1903, which is West Virginia. 
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The following table shows the growth of the Portland-cement in- 
dustry in the United States since 1890: 


Development of the Portland-cement industry in the United States since 1890. 


1890. 1900. | 1902. 

* Section Num- | je Num- | Num- HUC : | 
ber of. Quantity. i ber of Mm Po | ber of Quantity. au 
works. | , Cenk works. ' Works, sd 

s E EAE O E AS A AAA Me RARA | 2 
Barrels, Barrels. , | Barrels, 
New York.............. 4 65,000 , 19.4 | 8 465, 832 5.5 10 | 1,156, 807 6.8 
Lehighand Northamp- | | | 
ton counties, Pa., aud | | i | 
Warren County, N. J. 5 201,000 | 60.0 | 15 6,153,029 72.6 17 ; 10, 829, 922 2.8 
Di eed | 2 22,000: 6.5 6| 534215 6,3 | a 563, 113] 3.3 
Michigan.............-- EE RH NEA 6. 661,750 — 7.8 10 | 1,577,006 | 9.1 
All other sections ......: 5 47,500 | 14.1 15 663,591 7.8 21 3, 103, 796 18.0 
Total chee yee | 16 335,900 100.0 50 8, 482, 020 | 100. 0 | 65 | 17, 230, 641 | 100.0 
1903 
Section. Num- | Per 
berof Quantity. eae 
works, 
Barrels. 
NOW D OEM awn a A NN dene tans 2 1, 602, 946 7.2 
Lehigh and Northampton counties, PA ......ooocoocoocnccrcocncncaranonnno. 13| 9,631,541 43.1 
NOWALBESGY Lees cessus catu en ad UND Duas E e EE RM LN E pes 3| 2,693,381 12.1 
ONTO 2 yas "e A REA 8 729, 519 3.3 
MIC cs TEE M | 1,955, 183 8.7 
ALOE SCOLIOUS SA A EA A AA DA 29 | 5,730, 403 25.6 
A ——-————X——————-——-—- 78 | 22,342,973 | 100.0 


As a producer of Portland cement, Pennsylvania is still in the lead 
by more than 7,000,000 barrels; New Jersey holds second place, as in 
the preceding year; Michigan ranks third, although one of her large 
producers was closed down for a time in order so to change the ma- 
chinery of the plant as to introduce the dry process of manufacture 
instead of the wet process heretofore used. In the preceding table 
for 1903 ** All other sections" includes the production of Portland 
cement in Alabuma, Arkansas, California, Colorado, Georgia, Illinois, 
Indiana, Kansas, Missouri, South Dakota, Texas, Utah, Virginia, and 
West Virginia. In the statement of production for 1890, 1900, and 
1902, shown in this table, Warren County, N. J., was included with 
Lehigh and Northampton counties, Pa., but in the table for 1903 it 
has been thought best to state separately the output of the counties 
in Pennsylvania and the output for New Jersey. 


THE PORTLAND-CEMENT INDUSTRY, BY STATES. 


There were 19 States which contributed to the entire output of 
Portland cement manufactured in the United States in 1903, detailed 
&ccounts of which are as follows: 

Alabama.—The only Portland-cement plant in Alabama is located at 
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Spocari, near Demopolis, in Marengo County. It was an active pro- 
ducer during the year 1903, being closed down only a short time for 
necessary repairs. The plant is now undergoing improvements which 
when finished will double its producing capacity. The other plants 
in this State are producers of slag cement, and in 1903 they were both 
under the same management. l 

Arkansas.—The single cement plant in this State produces Portland 
cement from the deposits of limestone at White Cliffs. The com- 
pany began producing early in the year, and made a very creditable 
showing. 

California.—The new plant in California for the production of 
Portland cement was finished in time to begin work in April, 1903, 
and has been running steadily since that time. The success of the 
venture has led this company to consider the possibility of erecting a 
second plant at Santa Cruz. There are at the present time three 
cement mills in this State, all of which are producers of Portland 
cement. The demand for cement in this part of the country is steady, 
prices are good, and there is not an over supply. 

Colorado.—In 1903 the only plant producing cement in Colorado 
was the Portland Cement Company, which, in 1902, bought out the 
other active plant in the State. In 1903 only 4 kilns were operated 
by this company, while the machinery of the plant just purchased was 
brought to the new factory and installed. There are now 6 rotary 
kilns in active operation, which will increase the output for another 
year to nearly double its already large production. In addition to its 
increased facilities for the production of Portland cement, the com- - 
pany has constructed a 3-kettle gypsum factory for the manufacture 
of gypsum products, and a hydrated lime factory, both of which will 
he active in 1904. 

Georgia.—lhere were two plants in this State which produced 
Portland cement in 1903. One was devoted exclusively to this cement 
and one made it a small proportion of its output only, giving prece- 
dence to its large production of natural cement. The new plant, 
which is located at Rockmart, Polk County, was not completed until 
late in the year, and only commenced operations after the middle of 
November. The other plant ran continuously during 1908. 

Tllinoís.—Four of the 5 plants for the production of Portland 
cement in Illinois ran continuously throughout the year, with the 
exception of a few weeks idleness for repairs. The remaining plant 
was idle nearly all the year on account of the lack of a market. There 
are 8 cement plants in the State, but 3 of them are devoted exclusively 
to the production of natural-rock cement. The Illinois Steel Com- 
pany, which is the largest producer of cement in Illinois, has a new 
factory at Buffington, Ind., which will be active in 1904. This plant 
will have sixteen 80-foot by 7-foot kilns installed, which will give 
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it a capacity of 4,500 barrels per day of Universal Portland cement. 
The plant in Illinois produces slag as well as Portland cement. 

Indiana.—The 3 plants which produced all the Portland cement 
made in this State in 1903 had a combined output of more than a mil- 
lion barrels during that year. The Wabash Portland Cement Com- 
pany's plant was closed down for about three months, during which 
time 6 additional rotary kilns were installed. The increase in capacity 
more than made up for the Joss of time, and the output of cement 
showed an increase over that for the previous year. The other 2 com- 
panies operated on full time and produced larger outputs than they had 
done in 1902, The plant of the Midland Portland Cement Company, 
at Bedford, was not completed in 1903, though its 10 big rotary kilns 
were in position. A plant is contemplated at Marengo for the produc- 
tion of Portland cement. One other company producing Portland 
cement has dissolved and a second one has gone into the hands of a 
receiver. The production of natural-rock cement is an old industry in 
this State, but that of Portland cement, which is confined entirely to 
the northern part of the State, is of very recent date. 

Aansas.—The new plant for the production of Portland cement, 
located near Iola, Kans., was not completed until 1904, and therefore 
its production will be recorded in a future report. The older plant at 
lola had a successful year, was not closed down, and increased its 
production considerably, besides acquiring new Portland-cement prop- 
erty in Texas. The factory contemplated at Independence for the 
production of Portland cement was not built in 1903. At Chanute, 
Neosho County, in the southeastern corner of the State, a Portland- 
cement plant is to be erected, for which ground will probably be 
broken in December, 1904. The Chanute Cement and Oil Company, 
Which owns at this place nearly 400 acres of lands containing Immense 
beds of high-grade cement rock and shale, is to build the plant. This 
company is composed of some of the men who were among the very 
first to start in the cement industry in Michigan; they are among the 
most successful of the present producers in that State. The fuel for 
the mills in Kansas is to be natural gas, found in apparently inexhaust- 
ible supply on the 4,000 acres of gas and oil property leased by the 
company, and lving in close proximity to the land containing their 
deposits of cement rock. The factory is to be equipped with the 
most modern machinery, und the buildings will be constructed of iron, 
steel, and concrete. The cement used will be from the company's 
plants at Brouson and Union City, Mich. The plant will be located 
S» as to connect with three railroads. The oldest plants in the State 
are producers of natural-rock cement only. 

Mussachusetts.—A number of years ago a charter was obtained for 
the production of Portland cement by a firm in this State, vut no 
factory was ever erected. A report received this year from the com- 
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pany states that the project has been definitely abandoned, and that 
the charter will be canceled or returned. 

Michigan.—For the year 1903 Michigan stands third in the produc- 
tion of Portland cement in the United States, ranking every State 
except Pennsylvania and New Jersey. The Keystone State leads all 
others by millions of barrels, while New Jersey takes second place by 
but little more than half a million barrels. Michigan is only entitled 
to third place by about 350,000 barrels; the lack of which, however, 
leaves New York fourth in rank. There were 13 active plants in 
Michigan during the year, but several of those were in operation only 
a part of the time, some of the winter months being so cold as to 
compel a shut down in the factories, though the cement season there 
is a fairly long one. 'Twoof the large plants were shut down half the 
year for reconstruction, and two were not started until late in the 
summer. Another was idle a month while necessary repairs were 
being made. One company shut down in October and went into the 
hands of a receiver. The plant at Alpena had a large production, not- 
withstanding the fact that important changes in the raw-material part 
of its mills were made. The changes were such as to admit of the 
dry process of manufacture, which replaces the wet process formerly 
used, and increases the production nearly 100 per cent, with no appreci- 
able increase in the cost of manufacture. Reports from 16 other 
companies were received, none of which had active plants in 1903. 
Seven factories are under construction: two companies are only organ- 
ized, having purchased no land as yet; two companies consolidated; 
one changed hands, and four failed altogether. In 1897 Michigan had 
but one cement factory; in 1900 the number of plants had increased to 
6; in 1903 Michigan takes third place as a producer and has 13 active 
factories, with & prospect of a large increase in this number for 1904. 
Portland is the only cement manufactured in this State. 

Missouri.—The expectations of the company, which started in this 
State late in 1902, were realized in 1903, and the plant had a large out- 
put for the year. The second factory, which began producing in 1903, 
is a larger one, and had an output slightly in advance of its only com- 
petitor in the State. In 1904 there will probably be three factories 
producing Portland cement in Missouri, as the plant of the Mississippi 
Valley Portland Cement Company, at Louisiana, in Pike County, will 
be started in the fall of that year. Only Portland cement is made in 
the State, and until 1902 no cement of any kind had been produced 
there. 

New Jersey. —Of the 7 companies reporting from New Jersey, but 3 
were active producers of Portland cement in 1903. The plant at 
Alpha is a very large and successful one. For six months 20 rotary 
kilns were continuously active, and during the rest of the year 4 addi- 
tional ones were in service. The only shut down during 1903 at these 
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works was for holidays, and the output of cement was very large. 
The plant at New Village has labored under many difficulties, but suc- 
ceeded in having a product in 1903. It was idle from March to Sep- 
tember reconstructing, after a disastrous fire in the coal plant. Three 
plants are under construction, but were not ready for operation dur- 
ing the year. The Vulcanite plant has always been a successful pro- 
ducer, and in 1903 it ran ahead of any previous production. The 
State total for this year is larger than that for the preceding year by 
several hundred thousand barrels. 

New York.—The larger proportion of the plants in the Empire State 
is devoted to the production of natural-rock cement, but in 1903 there 
were 10 works making Portland cement exclusively, and 2 that made 
both natural-rock and Portland. Of these two one had a larger pro- 
duction of natural-rock, and one a larger production of Portland 
cement. One was closed down for about two months for repairs and 
alterations. Of the 10 active Portland-cement producing plants, one 
was closed about a month for repairs, and another was idle nearly three - 
months for the same purpose. Another had an overproduction and 
closed down for 4 month. One plant spent part of the year in 
enlarging its capacity, and one was shut down a short time on account 
of extreme weather. One plant that had been destroyed by fire was 
rebuilt in time to operate during about half the year. The output of 
Portland cement for 1903 in New York, as well as the number of 
plants producing it, showed an increase over the figures for 1902. 

Ohio.—Five plants made all the Portland cement that this State 
produced in 1903, and of these only 2 report continuous activity 
throughout the year. One plant was closed for a time because of the 
necessity for repairs, and following that because of a strike; another 
had an overproduction and took advantage of this fact to shut down 
for several months and make repairs; the third plant closed down for 
part of the year to make some changes; notwithstanding this, and the 
further fact that 3 usually productive plants were idle during the 
whole year, the total output of artificial cement was larger than it has 
ever been before. Two of the Portland-cement plants changed hands, 
and were improved and remodeled; one company abandoned its project 
and dissolved; while the new plant at Manchester was in process of 
construction, but with no expectation that it would be finished before 
the fall of 1904. There are 2 plants which make only natural-rock 
cement, and 2 devoted to the production of slag cement, making 13 
plants in all in the State. 

Pennsylvania.—The condition of manufacture of Portland cement 
in the very home and center of that industry in 1903 was practically 
the same as that of the preceding year, except that the product 
exceeded the output for 1902 by almost a million barrels. There were 
9 plants actively engaged in producing Portland cement only; of these, 
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but 3 ran on full time, the others being closed down for a longer or 
shorter space of time, for various reasons—among which were the 
necessity for repairs, time needed to increase capacity, strikes, and, 
in several cases, overproduction. The 6 factories which manufacture 
both Portland and natural-rock cement were all active, and in nearly 
every case the production for 1903 showed an increase over that for 
1902. About the same conditions existed in regard to the time each 
factory was in operation as were stated above in connection with the 
plants producing Portland cement exclusively. There were 2 compa- 
nies that abandoned their projected factories, and 2 that were idle. 
There is but one company in the State that reported a production of 
natural-rock cement only, and one that reported a production of slag 
cement. There were 7 companies having plants under construction, 
most of which are expected to be active producers in 1904. The plant 
at Sandts Eddy, in the eastern part of Pennsylvania, was incorporated 
under the laws of New Jersey, and has a capital stock of $5,000,000. 
1t is reported that when these works are complete, the plant will have 
a capacity larger than that of any cement factory in the world, and 
will be able to produce nearly two million barrels of Portland cement 
per year. There were 26 companies reporting from this State in 1903. 

South Dakota.—The Portland-cement plant located at Yankton is 
the only cement works in South Dakota. It was an active producer in 
1903, and had an output which was in excess of the one for the pre- 
vious year. 

Texas. —Yhere was, in 1903, no production of Portland cement 
reported from the plant which has formerly been used exclusively for 
that purpose in this State, owing to the fact that the property changed 
hands, the lola Portland Cement and Lime Company, of Kansas, being 
successors to the old company. There was, however, a production of 
Portland cement reported from the mills which have for several vears 
made both natural rock and Portland cement, but it was not so large 
as that of the preceding year. 

Utah. — There is but one cement plant in this State, and it produces 
Portland cement exclusively. During more than half of the year 1903 
the mills were shut down, in order that they might be reconstructed 
and enlarged. The works were started up in August, and a good-sized 
output was the result. It is expected that the production for 1904 
will be largely in advance of the record of this plant, which has always 
been a successful one. 

Verg/nea.—The Portland-cement factory in Virginia, which was the 
only producer in the State in 1903, had a very large output during the 
year, the effect of the improvements made in the factory in 1902 being ` 
apparent in the nearly double production for this year. There were 
two plants which produced natural-rock cement, and there was one 
plant idle. A new plant for the production of Portland cement is 
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contemplated, but as yet the company has not organized. A company 
which reported as about to build in 1902, has now abandoned the plan, 
and though not dissolved, is doing nothing. 

Washington.—No production of cement was made in this State in 
1903, though there seems to be a probability that a plant will be built 
in the near future. | 

West Virgénéa.—]n this State one Portland-cement plant was an 
active producer in 1903, while another plant was idle, and a third one 
was engaged in making natural-rock cement only. "These 3 are the 
only cement factories in the State. 


RELATION OF DOMESTIC PRODUCTION AND CONSUMP- 
TION TO IMPORTS. 


The increase in the production of Portland cement in the United 
States within the last fourteen years, as compared with natural-rock 
cement and with imported cement, is shown in the following table: 


. Comparative production of Portland and of natural-rock cement in the United States and 
of hydraulic cement imported and entered for consumption, 1890-1903. 


Total of nat- 
Natural Portland ural and 


Year. cement. | cement. | Portland | !mports. 
cemerr.t. 

Barrels. Barrels. | Barrels. Barrels, 
A ON 7, 082, 204 335.5900 7,417,704 1, 940, 186 
ilo TI NC" 7,411, 815 590, 652 8, 002, 407 2,674,149 
SON edo CT TUE 7,741,077 990, 324 8, 731, 401 2, 997, 395 
I PE nor 8,311,688 | 2,677, 775 : 10, 989, 463 2, 090, 924 
O oars cnn ge AA E, 9,868, 179 | 5,652,266 | 15,520,445 | — 2,108,888 
A ECT 8, 383,519 8, 482, 020 16, 865, 539 2, 386, 683 
A A M ML I O 7,084,823 | 12,711,225 | 19, 796, 045 939, 330 
I907. navi aa aks ree anc nte Destin ete ras ad E 8,014, 205 | 17,230, 0644 25, 274, 949 1,961, 013 
A E eae es 6,930,271 | 22, 342, 973 | 29, 899, 140 2,251, 969 


Tlms table does not include the production of Pozzuolana or slag 
cement reported by this Bureau for the last three years, which is as 
follows: 1901, 272,689 barrels; 1902, 478,555 barrels; 1903, 525,896 
barrels. 

The following table shows a comparison of the production of Port- 
land cement in the United States with the entire amount of hydraulic 
cement imported for consumption in 1891, 1900, 1901, 1902, and 1903. 
The increase in the percentage of total consumption of the home prod- 
uct continues, 1903 marking the highest point yet reached. 
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Comparison of domestic production of Portland cement with consumption of all hydraulic 
cements, 1891-1908. 


1891. 1900. 1901. 1502. 1903. 


Barrels. Barrels. Barrels. Barrels. Barrels. 


Production in the United States.......... 454,613 | 8,482,020 | 12,711,225 | 17, 280, 644 : 22, 342, 973 
IMPOTS A C s 2,988,313 | 2,386,683 922,426 | 1,961,013 ^ 2,251,969 
TOM soves Ex dae RiSReE WEE RE REKER 3, 443, 126 | 10,868, 703 | 13,633, 651 | 19,191,657 24, 594, 942 
Exports (domestic and forelgn)..........|............ 139, 939 417, 625 378, 414 285, 463 
Total consumption ................. 3, 443, 126 | 10, 728, 764 | 18,216,026 | 18,818,243 ¡ 24,309, 479 
Percentage of domestic production to 
total consumption in the United States. 13.2 79.1 96. 2 91.6 91.9 


The production and the annual percentage of increase in the last ten 
years have been as follows: 


Production of Portland cement, with increase each year, 1894-1908. 


' Percent- Percent- 


Year. Quantity. | Increase. | age of Year. Quantity. | Increase. | age of 
increase. increase. 
Barrels, Barrels. Barrels Barrels. 
poc qc 798, 757 208, 105 35.2 || 1899............ 5,652,266 | 1,959, 982 53.1 
1895 ..........-. 990, 324 191, 567 24.0 || 1900. ........... 8,482,020 | 2,829, 754 50. 1 
1896 ............ 1,543, 023 552, 699 55.8 | 1901............ 12,711,225 | 4,229,205 50.0 
1897. 2 vei s 2,677,775 | 1,134,752 73.5 || 1902............ 17,230,644 | 4,519,419 35.6 


js P 8,692,284 | 1,014, 509 37.9 || 1908............ 22,842,973 | 5,112,329 29.7 


The total consumption of all kinds of cement in the United States 
in 1903 was 30,987,161 barrels, an increase of 2,359,732 barrels over 
the total consumption of 1902. 


NATURAL-ROCK CEMENT. 


PRODUCTION. 


The quantity of natural-rock cement manufactured in the United 
States during 1903 was 7,030,271 barrels, having a value of $3,675,520, 
a decrease in quantity of 1,014,034 barrels and in value of $401,110, 
as compared with 8,044,305 barrels, valued at $4,076,630, the produc- 
tion of 1902. Reports for 1903 show that the cause of this decline in 
quantity of natural-rock cement produced was the overproduction and 
the consequent lowering in price of Portland cement, particularly in 
the eastern part of the United States. 
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The following table shows the quantity and value of the natural- 
rock cement produced in the United States in 1901, 1902, and 1903: 


Production of natural-rock cement in 1901, 1902, and. 1903, by States. 


1901. 1902. 1903. 

State. Num- Num- Num- | | 
ber of Quantity. Value. | berof Quantity. Value. | berof Quantity. Value. 

works. works, works. | 

Barrels Barrels Barrels | 
Georgia............ 2| 50,577 | $40,967 2 | 55,535 | $31,444 2| 80,620 | $41,402 
Illinois ............ 2 | 469,842 | 187,936 3 | 607,820 | 156,855 3 | 543,132 | 178,900 

Indiana and Ken- 
tucky............ 15 2,150,000 | 752,500 15 [1,727,146 | 869, 163 15 1,533,573 | 766,786 
Kansas ............ a2 | 175,560, 97,002 2 | 160,000 80, 000 2 | 226,293 169, 155 
Maryland ......... 4 | 351,329 | 175,665 4 | 409,200 | 150,680 4 | 269,957 | 138,619 
Minnesota......... b2 | 126,000 | 63,000 2 | 150,000 | 67,500 2 | 175,000 78, 750 
Nebraska.......... AE AREA A A MI Nr A ETC 
New York ......... 18 2,234,131 |1, 117, 066 19 ¡3,577,340 |2, 135, 036 20 2,417,137 | 1,510, 629 
North Dakota ..... iy AS ORTA A PEA DEAR Ts MT A 
Ohio. .............. ! d1| 104,000) 62400,  2]|.........]..- e 2! 67,025 | 46,776 
Pennsylvania ..... | 7| 942,364 | 376,954 6 | 796,876 | 340,669 7 1,939,090 | 576,269 
TEXAS i certe YA eus | AA e dan ees P suede A eme. 
Virginia ........... "E teen | 2| 34,000 | 20,000 2| 47,922] 25,91 
West Virginia ..... E A eerie eae | 1| 88,475 | 62,655 ¡AA PS 
Wisconsin ......... | 2 481,020 | 182,788 | — 2| 437,913 | 162, 628 d 330,522 | 139,373 
Total ........ | © 60 7,084, 3 3,056, 278 | J 62 8,044,305 (4,076,680 | v65 7-030, zm | 3,675, 520 
i 


a Tnehides product of Nebraska and Texas. 

b Includes product of North Dakota. 

c The number of eee pra ing natural cement only, is given, and the number given for 
1899 and 1900 has been changed accordingly, as in those years the total number of companies in the 
State was given. 

d Includes product of Virginia and West Virginia. 

e This total includes one plant in North Dakota, which for this year is reported as having a natural 
cement product. 

J The States combined for 1902 are noted in the text of the report for 1902. 

g The States wherein the product of cement was combined with that of some other State for 1903 are 
given in the text below. 


The single cement plant in North Dakota has a production which 
for 1903 has been combined with that of the only plants producing 
natural-rock cement in Kansas and Texas. The other States stand in 
the table exactly as the reported productions are given. 

As in other similar tables shown in this report, the total results of 
combined productions are placed against those States which contrib- 
uted the greater proportion of cement to make the entire quantity. 

New York leads all other States, as usual, in the production of 
natural-rock cement. As this State is the original home of the cement 
industry in the United States, that position seems to belong to it by 
right of discovery. 

Second in point of production is the natural-rock cement output 
from the Louisville district, which is the product of Indiana and 
Kentucky. Pennsylvania, which stands first as a producer of Portland 
cement, ranks third in the production of natural-rock cement. 
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THE NATURAL-ROCK CEMENT INDUSTRY, BY STATES. 


Of the 16 States mentioned helow as properly belonging to those 
noted under the heading of natural-rock cement producers, only 14 
were contributors to the total quantity of that product manufactured 
in the United States in 1903. Following are the detailed accounts of 
State productions: 

Florida.—The mills at River Junction remained inactive, and the 
formation of the company for the improvement and enlargement of 
the plant is still incomplete. No cement was made in this State in 1903. 

Georgia.-—Of the two plants in Georgia which had a production of 
natural-rock cement in 1903, one was devoted exclusively to the manu- 
facture of that product, and the other made both Portland and natural- 
rock cement. The first plant ran ahead of its production for the 
previous year, and the other factory ran ahead on its natural-rock 
production only. Both of the plants kept their mills busy during the 
entire year. 

[llinoix.—Three of the 8 cement plants in Illinois manufacture 
natural-rock cement only. The two larger of these were continuously 
operative during 1903, and had an increased production over that of 
1902. "The smaller and newer factory, was shut down for nearly six 
months of the ycar, labor strikes interfering seriously with the oper- 
ation of the mills. 

Indiana and Kentucky.—In these 2 States the output of natural- 
rock cement for 1903 was somewhat smaller than that for 1902. Many 
of the factories were closed for the greater part of the vear, and a 
number were entirely idle. The low price of Portland cement, an 
overproduction and lack of demand for natural-rock cement, and some 
minor labor troubles are given as reasons by the various factories 
reporting for the slightly decreased output during the year. A new 
company is reported as having been formed at Louisville, with capital 
for an extensive plant, to be located there. 

Hansas.—This State has at present 2 plants which produce natural- 
rock cement, both of which are located near Fort Scott. Of these, 1 
factory was shut down a month because of overproduction, and the 
other was in operation throughout the year. Their combined produc- 
tion was largely in advance of that for the year 1902. 

Maryland.—One of the factories which has for years been among 
the steady producers of natural-rock cement in the State of Maryland 
was burned in the early part of 1903, and up to the end of that year 
had not been made ready for use. One factory was idle, as it has 
been for several years, and the natural-rock production was, therefore, 
from the 3 remaining factories which manufacture that product. Of 
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these plants 1 was closed nearly two months for repairs, 1 was shut 
down after November because the low price of Portland cement 
rendered competition unprofitable, and 1 was idle nearly one-half of 
the year on account of labor troubles. The State produces both’ 
natural-rock and slag cement.“ 

Minnesota. —The only cement produced in this State is natural-rock 
cement, and there were but 2 plants manufacturing there in 1903. 
Of these, 1 ran ahead of its production for the yeur before and was 
active continuously, except for the months during which it was too 
cold to operate the mill. The other factory had a production which 
equaled that of the previous year, and was idle for repairs only a 
month. In this section of the country the demand for good cement 
is constant. 

New Merico.—The new plant producing cement at Ancho, in this 
State, in 1903 proved to be one for the manufacture of a kind of 
cement, made from gypsum, which product is not reported by this 
Bureau. 

New York.—There were 20 plants for the manufacture of natural- 
rock cement in the State of New York in 1908, two of which also 
produced Portland cement. Of the 15 remaining factories, 3 were 
idle during the year and 15 were used for the production of natural- 
rock cement only. A company which formerly manufactured natural- 
rock eement at Lefever Falls has closed down the works there and 
will for the present burn cement at their Rosendale factory only. One 
company reporting a product considerably larger than its output for 
1902 was closed for a time to repair damage caused by a fire. The 
plant at Warners, which was burned in 1902, was active again in 1903, 
and had a good production of cement. One plant was sold during 
the year, but continued to run except through the coldest weather. 
Several of the plants that had a production report having been idle a 
number of months on account of the insufficient demand, and 2 
companies report their factories as having been shut down a few 
months because of labor troubles. Strikes among the building trades, 
as well as those among the workmen at the factories, were in part 


aOn p. 75 of Mineral Resources U. S. for 1902 the statement occurs that no attempt to manu- 
facture Portland cement had been made in the State of Maryland, notwithstanding the presence 
in that State of much material suitable for such an industry. It would have been more strictly 
in accordance with the facts to state that no record of such an attempt appears in this oflice, and 
that no report of such a production was made to the Bureau. The superintendent of the Cumberland 
Hydraulic Cement and Manufacturing Company has informed the office, since the issue of the annual 
report for 1902, that his company did manufacture a true Portland cement at Cumberland, Md., as 
far back as 1896; that they erected a dome kiln of 150-barrel capacity, ground the necessary cement 
from their limestone and cement quarry, and manufactured a kiln full of Portland cement, which is 
at the present time under test both in briquettes and laboratory, and also in one pavement. It is 
further intimated thatthe manufacture of Portland cement may be begun by this company in the 
near future.—L. L, KIMBALL, 
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accountable for the lack of demand and supply in the cement business 
in 1903.¢ 

North Dukota.—The output of the only cement plant in North 
- Dakota is a high-grade natural-rock cement exclusively, and for 1903 
it showed an increase over the production of 1902. The factory was 
idle during about three months in the winter because of difficulty in 
transportation and to make some improvements in the plant. 

Ohio.—The new plant which was projected in this State for the 
manufacture of natural-rock cement in 1902 did not develop, and there 
seems to be no immediate prospect that it will do so. The plant at 
Defiance, which was idle in 1902, remained idle in 1903, its owner 
being averse to operating the mill on account of his advanced age. 
The plant near Lisbon, which manufactures only natural-rock cement, 
was active part of the year, being closed down about six weeks in all 
for various reasons, among which was the flooding of their mine. 
The production was about the same as that of the preceding year. 
Ohio has 1 cement factory devoted to the manufacture of slag cement. 

Pennsylvania.—In 1903 the production of natural-rock cement in 
Pennsylvania ran ahead of its production for the year before, as did 
the output of Portland cement. There was 1 plant which manufac- 
tured only natural-rock cement, and 6 which made both natural-rock 
and Portland cement. There was also 1 plant which made only slag 
cement. Of the 6 factories which had « production of both natural- 
rock and Portland cement, 2 ran on full time, 2 were closed a short 
time for repairs and improvements, and 2 were idle about a month on 
account of accumulated stock. One new factory is reported, but the 
nature of the cement to be manufactured is not stated. 

Teras.—The only active cement mill in Texas in 1903 was the one 
producing both natural-rock and Portland cement. The production 
of the former variety ran considerably ahead of that for the preceding 
year, while the output of the latter variety was not equal to that of 
the year before by some thousands of barrels. This plant was closed 
down during part of the year on account of the lack of demand for 
cement and on account of labor strikes. There are 2 other plants 
in this State, 1 of which manufactures Portland cement and the 
other produces only natural-rock cement. Both were idle in 1903. 


a On p. 800 of Mineral Resources U. S. for 1902 the building of the Buffalo cement plant in 1874 is 
mentioned. Since the issue of that volume, Mr. Bennett, the president of the Buffalo Cement Com- 
pany, has informed this Bureau of the fact that the production of the plant mentioned was only a 
continuation of the manufacture of cement from that particular ledge of rock, which had been worked 
many years, Mr. Bennett says: “In the fall of 1824 a cement works was constructed at Williamsville, 
Erie County, N. Y., which ís now standing. It was owned and operated by Timothy Hopkíns and 
John S. King, and was afterwards known as the Williamsville Cement Works, This cement was used 
in the construction of the locks of the Erie Canal at Lockport, and was hauled to that place by wagon, 
It was nfterwards used in the first United States Government stone breakwater in Buffalo, in 1828, 
On this same ledge, 6 miles nearer Buffalo, the Buffalo Cement Works was afterwards constructed, so 
that cement has been manufactured continuously on this ledge for the last eighty years." —L. L. 
KIMBALL. 
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The former plant has been purchased by the lola Portland Cement 
Company, of Kansas, and is being improved and reorganized. It will 
probably have a production in 1904. 

Virginza.—The record of this State for 1903 is an almost exact 
repetition of its record for 1902, so far as the cement industry is 
concerned. There were 4 plants in the State, 2 of which produced 
only natural-rock cement, and their joint production ran ahead of 
that for the previous year by many thousands of barrels. One of 
them was idle in order to make improvements, and the other shut 
down a short time for lack of a market. The third plant is a Portland- 
cement plant, and the fourth was idle throughout the year. A new 
company, reporting in 1902, does not return a report for 1903. 

West Virginia.—The only plant which produced natural-rock cement 
in West Virginia was running less than 5 months in 1903, owing to 
the fact that improvements were being made in the factory. As stated 
in the report of 1902, the plant which was active at Shepherdstown 
for many years as a producer of natural-rock cement, has been idle 
since the death of the proprietor. Negotiations for its purchase by 
some Baltimore capitalists are pending. 

Wesconsín.—This State had an output of natural-rock cement only, 
there being no Portland or slag cement produced. In 1903 the two 
cement plants in operation had a production which fell short of the 
one for the preceding year. 


POZZUOLANA OR SLAG CEMENT. 


PRODUCTION. 


In giving the production of slag cement for 1903 it is not’ possible 
to itemize the State productions without disclosing individual figures. 
The following table shows the total production of slag cement in the 
United States and the number of plants in each State: 


Production of slag cement in the United States in 1903, by States. 


1903. 
State. Numer . a 
Gf works Quantity. Value. 

Barrels. 
ACIE DIIDB it ASA A AS 2 A A A 
A A eae ods AAA AN 
ME AA A a a ee D ois datos A ease 
NOWCUOGDNOY deu A Mua urs d pw E Rd ad Saee a uA) AAN etus DEI 
OG sci Mie eiae es visse s arde er X Ier A dE A E c UTER 
Poenus Olaus ei Go ek baie iS eu A ele et ra aput 
OU id EUR TINO Mee EUR awe 7 825, 896 $542, 502 
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THE POZZUOLANA OR SLAG-CEMENT INDUSTRY, BY STATES. 


The account in detail of the 6 States contributing to the total quantity 
of slag cement manufactured in the United States in 1903 is as follows: 

Alabama.—This State is the only one which had in 1903 more than 
one slag-cement plant. Both the plants engaged in this industry last 
year were operated under the same management, the Southern Cement 
Company having leased the plant of the Birmingham Cement Company. 
The mills were busy almost continuously, being shut down only a few 
weeks for repairs. 

Illinois. —The plant in this State which produced Pozzuolana or 
slag cement is located at North Chicago, and ran on full time the 
entire year. A plant owned by the same company but used for 
making Portland cement is located in South Chicago. The output of 
slag cement for 1903 was considerably in excess of that for 1902. 

Muryland.—For the year 1903 the plant manufacturing slag cement 
at Sparrows Point was idle only a short time while making necessary 
repairs; except for this, the works were active all the year. Their 
output of cement was not quite as large as that for the preceding year. 

New Jersey. —Vhe production of slag cement in this State is carried 
on at Perth Amboy. The works were idle a few weeks on account of 
labor troubles, and the production of slag cement for 1903 was not 
quite equal to that of 1902. This plant has a number of rotary kilns. 

Ohio.—There was but 1 plant actively engaged in making slag 
cement in Ohio in 1903; but in 1904 the new plant which has been in 
process of construction will probably be in condition to run. The 
output of the plant at Youngstown was not nearly as large as that for 
the previous year, and the cement works were idle about half the year. 

Pennsylvania.—The new plant at Sharon had its initial run in 1903 
and produced a fair output of slag cement. The works were not oper- 
ated throughout the entire year, however, and the production for 1904 
will probably be larger. This is the first time that Pennsylvania 
appears in the list of producers of slag cement. f 


TOTAL PRODUCTION OF HYDRAULIC CEMENTS IN THE 
UNITED STATES. 


The manufacture of natural-rock cement in the United States greatly 
antedates that of Portland cement, the former beginning about 1818, 
in New York State, and the latter about 1870, in Pennsylvania. 
Although the phenomenal growth of the Portland-cement industry 
within the last few years has made a large increase in the total output 
of that product, yet by far the greater total stands against the 
production of natural-rock cement, as shown by the following table: 
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Total production of natural-rock, Portland, and slag cement in the United States, 1818-1908. 


[Barrels.} 
Year. Natural. Portland. P ET 

1818 to 1830 ...... RR EN OE Mo rdi eie as Ra ER e mud ee Ka M d NO 800,000 1... o cosa ee uas [uer eR EORR THEE 
1520 10 IHO batt A RE UU 1,000, 000. ican eoe A 
1840: t0 180 id do PA AAA A 
1850 t0 18600 A E cow eee E aes IA oe ool ee hr hr ue 
1860 to T870 A O E ei 16,420,000 A cx 
1870: O AA A Eae aE 22, 000, 000 82,000 |... eese enne 
Lo — o ——————PHH———— 2, 030, 000 42,000 1. esso ser dun 
A A 2, 440, 000 60,000 |............0. 
A geet a tert Aes a hail cai ees Pee Adal 3, 165, 000 85,0001. eroe sa e eS 
ij. c RO 4, 190, 000 90,000 |.............. 
TOBA Soo AS 4, 000, 000 100,000 l....o ........ 
I ————————————— 4, 100, 000 150,000 [ni e 
A haw Sew ea See Re ux Rr EAE ME EN M END QU 4, 186, 152 150,000 |... rrr run 
IBST TO Posee ree a 6, 692, 744 250,000 |.............. 
LBBB EREE E E E A E E EAE A DRE ir due 6, 253, 295 250, 000 |... o us 
IB RU anc dece ead views was CE ew ule tees rea dei A A e Seas 6,531,876 200,000 |. esr rere 
iL Meme a MORE 7, 082, 204 335,000 '............-- 
TBO RC n 7,451,535 454,813 |.............. 
In oua re Cid ope eie e pedum aua sa eo oe aeui pu E E E E 8, 211,181 947,440 |.............. 
Lus MESSEN ER DRE I ERR APART OC TE 7, 411,815 590,652 |...... cece eee 
1594 A ais coe A du n eR DOE a ce E M Le idu E 7,563, 488 798,757 d res es ven Vs 
ISO. ES Qr QUE VR wri RAE ewes cee EA qaae pu LN 7,741,077 990, 324 |.............- 
js rM PD "TEL 7, 970, 450 1, 643, 023 12, 265 
A A A 8, 311, 688 2,677,775 48, 329 
O RNC 8, 418, 924 3, 692, 284 150, 895 
Ia wees 9, 868, 179 5, 652, 266 335, 000 
TWO a AA PI 8, 383, 519 8, 482, 020 446, 609 
A d de RR Te ERE IRE QE UD et eames ls nee bees 7,084, 823 12, 711, 225 272, 689 
LOZ ieee Ai ba 8, 044, 305 17, 230, 644 478, 555 
A A A 7,030, 271 | 22, 342, 973 525, 896 

Trad 209, 132, 526 | 79, 608, 196 2, 270, 238 


The figures for natural-rock and Portland cement in this table 
through the year 1896 are taken from a statement made by Mr. Uriah 
Cummings, president of the Cummings Cement Company, of Akron, 
N. Y., in his volume entitled American Cements, 1898, on page 288. 
The remainder of the table is compiled from the reports in this Office 
on the production of cement. 
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IMPORTS. 


The table showing the imports of cement into the United States in 
1903, by countries, is as follows: 


Imports of hydraulic cement into the United States in 1899, 1900, 1901, 1902, and 1903, hy 


countries. 
Country. | 1899. 1900. 1901 1902. 1903. 
| Barrels, | *Barrela, Barrels, | Barrels, > Barres. 
United Kingdom..................... eee 199, 633. 267,921 | 37, 390 ! 79, 0857 146, 994 
BEI ici 624,49, 826,289 | — 303,180 615,793 737,576 
ETE ds 15,619 : 32,710 ` 11,771 14, 922 : 14, s65 
GÜOTIBRIIV SA TE VR YS 1,193, 522 | 1,155,550 | 555, 038 1, 259, 265 | 1,377,414 
Other European countries................ 608, 348 19, N27 19, 077 17, 956 27,415 
British North America ......oo.oooooo..... 4, 398 4,517 6, 066 3,611 4, 421 
Other countries ....oooooooomoamomomon... 2, 389 23, 869 6, 80S 4,153 9, 265 
Tota dada loros 2,108, 388 | 2,386, 683 939,330 | 1,994,787 2, 317, 950 


The figures used in compiling this table are those which show the 
total imports, and the figures used elsewhere in this report as imports 
are those which show the imports withdrawn from the warehouse for 
consumption in the United States. In 1903 England stands third in 
the list of foreign countries which sent cement to America. From 
1871 to 1876 nearly all importations of foreign cement were from 
England. In the four years following Germany gradually assumed 
an important place as rival, and in 1882, while England sent one-half 
the cement exported to the United States, Germany sent three-fourths 
of the remainder. Ten years later Germany was the leading foreign 
country sending cement to America, and since then has held that 
position. 


PRODUCTION OF CEMENT IN CANADA. 


The total production of cement in Canada in 1903, according to the 
preliminary statement of the geological survey of Canada, was 719,993 
barrels, valued at $1,166,497. Of this amount 92,252 barrels were 
natural-rock cement, worth $75,655, and 627,741 barrels were Portland 
cement, worth $1,090,842. 

These figures show an increase in the production of Portland 
cement in 1903 over that in 1902 of 33,147 barrels, and a decrease in 
the amount of natural-rock cement produced in 1903, as compared 
with that produced in 1902, of 32,148 barrels. In 1902 the increase in 
the production of Portland cement amounted to over 100 per cent 
and the decrease in the production of natural-rock cement to about 
6.5 per cent, as compared with the production for 1901. 
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PORTLAND CEMENT IN GERMANY. 


The condition of the cement industry in Germany is of deep interest 
to this country, in view of the fact that more than half of the imports 
of cement into the United States are from that country. 

The following extract is from a report made hy Mr. F. H. Mason, 
consul -general at Berlin: ¢ 


The cement manufacture may be designated as that one of the great long- 
established industries in this country in which the capacity of production is most 
excessive and disproportionate to the normal consumptive power of the people. 
There were in operation in this country at the close of 1899, 261 cement factories, and 
their number has increased rather than diminished since that time. 

During the year 1901 there was consumed in Germany 14,600,000 barrels of cement, 
while the reports of the several syndicates show that the collective productive 
capacity of all their factories for the same period was 29,000,000 barrels per annum. 
The power of production had thus, in respect to Portland cement, outgrown the 
actual home demand by 100 per cent. Just how much cement was really produced 
in that year is difficult to ascertain. The cement factories of Germany are divided 
into several syndicates, which fight each other with persistent valor and reveal as 
little of the inside workings of their several organizations as possible; but from all 
indications and estimates there must have been in 1901 a surplus of from 10,000,000 
to 12,000,000 barrels, of which there was exported 506,652 tons, leaving a large 
excess, Which broke down the market, reduced profits to a pittance, and brought 
on a crisis in the industry from which it has not yet recovered. 

In tracing the causes which led up to this result, it is noticeable that during the 10 
years from 1890 to 1900 all kinds of construction which use cement were phenomenally 
active in Germany, and the consumption was enormous and steadily increasing. 
. Millions of barrels were used in the construction of the Kaiser Wilhelm and the Ems 
canals and in improvements in the Rhine, Weser, and other rivers. It was expected 
that the Midland Canal would also be authorized, and the cement factories made 
preparations to meet that additional demand, so that the failure and postponement 
of the project were among the contributing causes to the overproduction of that 
period. The situation led to a new effort to unite the several local syndicates and 
groups into which the cement makers were divided into one national and all- 
embracing combination, which could restrict the output, shut down superfluous fac- 
tories, and, by getting the industry thoroughly in hand, restore prices to a profitable 
basis. All such efforts proved futile, and the war between the competing factories 
was bitter and unrelenting. 

The year 1902 brought no substantial relief. The supply of cement everywhere 
exceeded thedemand. Building operations slackened under the general industrial and 
financial depression, while labor and fuel—two of the principal factors in cement pro- 
duction—maintained practically undiminished values since the prosperous years pre- 
ceding 1900. The only outlet for the surplus was through exports, and these slowly 
increased from 497,780 metric tons? in 1898 to 528,676 tons in 1889, 543,991 tons in 1900, 
and 641,520 tons in 1902. Of this large export the United States takes a larger share 
than any other nation, the shipments to our country aggregating 197,174 tons in 1900, 
108,596 tons in 1901, and 246,726 tons in 1902, Next in order of importance in this 
respect comes the Netherlands, which last year took 66,837 tons of German cement; 
British South Africa, 36,720 tons; Great Britain, 33,534 tons, and Brazil, 18,209 tons. 


a Advance Sheets Cons, Repts., No. 1691, July $, 1903. 
b] metric ton =2,205 pounds, 
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Under the present tariff cement is free of duty when imported into Germany, and 
there was a small influx of 51,947 tons in 1902, which came across the border at 
points in Belgium, Denmark, France, Austria, and Switzerland, wher factories near 
the frontier were geographically tributary to German territory. To shut out this 
slight competition the new German tariff imposes a duty of 50 pfennigs (about 12 
cents) per 100 kilograms ($1.20 per metric ton) on cement, as against $4.04 per ton 
duty assessed by Russia, $2.38 in Austria and Switzerland, $1.42 in Sweden, and 
$1.76 in the United States. 

The sum of all recent information is that only the oldest and largest factories in 
Germany, which enjoy every advantage of location for obtaining raw material and 
handling their product, are able under present conditions to earn any substantial 
profit. Many of the newer and smaller establishments are working at a loss. Early 
in the present year there was a meeting in Berlin of cement manufacturers from all 
parts of the Empire, which, after a long secret session, appointed a commission to 
consider and report in April upon a plan for the organization of the entire industry 
under a cartel or syndicate, which should control output and manage the market. 
Thus far it would appear that the commission has not reported, and its continued 
silence is construed as an indication that the differences between local syndicates 
and individual factories have again been found irreconcilable, and that no general 
basis of combination can be reached. 


Inconnection with the subject of the manufacture of Portland cement 
in Germany, it may be of interest to note that the Association of Ger- 
man Portland Cement Manufacturers has adopted the following defi- 
nition of Portland cement: 


An hydraulic cementing material having a specific gravity of not less than 3.10 in 
the calcined condition, and containing not less than 1.7 parts by weight of lime to 
one part each of silica, alumina, and ferric oxide, the material being prepared by 
intimately grinding the raw ingredients, calcining them to not less than clinkering 
temperature, and then reducing this clinker to a proper fineness. 


METHODS OF SHIPPING CEMENT. 


The transportation of cements was formerly made in barrels, that 
being considered the best means that could be used. At present, how- 
ever, the large proportion of all cement made in this country is shipped 
in cotton or paper bags. To such an extent is this true that the 
immense stave industry which was built up in former years at Cherry- 
field, Me., has been abandoned and the mills shut down, there being an 
insufficient demand to make the business profitable. In a pamphlet 
entitled ‘‘ The Inspection and Testing of Cements,” hy Mr. R. L. Hum- 
phrey, the author says: * 

Cement is usually shipped in cotton sacks or paper bags, although about 25 per 
cent of the shipments are in wood. Where cement is going to be used immediately 


and will not be held long in storage, the bag shipments are undoubtedly more con- 
venient and satisfactory, besides being more easily handled on the work. Such ship- 


«Humphrey, R. L., The inspection and testing of cements: Jour. Franklin Inst., vol. 1, 1901, pp. 
450-51. 
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ments can also be sampled much more thoroughly. Cement was shipped in barrels 
in this country in the early days, as it was generally accepted that cement must be 
kept in tight packages, as it deteriorated in the air; and, besides, nearly all the early 
natural-cement mills were located along canals, and the cement had to be placed in 
wooden packages for water shipments. Again, prior to 1893 foreign Portland cement 
was used very extensivelv in this country, and on account of the ocean voyage it was 
absolutely necessary to pack the cement in tight, well-coopered barrels in order to 
avoid damage to the cement from sea-water, and to the barrel from the handling it 
received in loading and unloading. When the American cements began to replace 
the foreign Portland cements the American engineers had become so accustomed to 
cement in barrels that they continued to insist on shipments of cement being delivered 
in wood. This sentiment is, however, undergoing a change, and bag shipments are 
becoming the rule. Another advantage of having cement delivered in sacks is the 
reduced cost of the package. 

The danger of inferior cement being rebagged is readily avoided by requiring the 
cement manufacturer to seal his bags with a lead seal, such as is the custom in France 
and other foreign countries. The packages should state plainly the brand, name, and 
place of manufacture, and all shipments of cement which are not properly labeled 
should not be inspected. 


ACKNOW LEDGMENTS. 


It is desired to acknowledge here the almost unfailing courtesy which 
has been extended to this Bureau by the gentlemen engaged in the 
manufacture of cement in the United States in 1903. In nearly every 
instance where infermation additional to that already given was 
requested it was forwarded without delay. As these statistics are 
compiled from data sent by the different manufacturers of cement 
only, and as no estimates or statements outside of those from the fac- 
tories themselves are included in the figures showing either production 
or values, the importance of prompt responses to requests can be 
readily appreciated. The ability to forward the issue of such a pam- 
phlet as this hinges very largely upon the facility with which returns 
can be received from cement manufacturers. 


PORTLAND CEMENT IN MICHIGAN, 1903. 


By L. L. Kiwnarr. 


Marl has been known and utilized as a fertilizer and for producing 
lime in Michigan for many years, and it was used as the principal ingre- 
dient in manufacturing Portland cement just across the State line at 
South Bend, Ind., by Mr. Millen in 1877; and yet it is only within the 
last seven years that it has been successfully used in producing Port- 
land cement in Michigan. There was a factory started at Kalamazoo in 
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1872 for the manufacture of Portland cement from the marl beds located 
near that city, but the old set or dry kiln process proved to be so expen- 
sive that this site was ultimatel y abandoned. At Bronson, where marl 
was discovered by a section foreman while piles were being sunk fora 
railroad bridge, and at Union City the first successful marl plants were 
started, and cement was first produced in 1897. Following these plants 
were those at Coldwater and Quincy in 1898. The next active mill 
was at Wyandotte, where, however, the cement is manufactured from 
limestone brought from Alpena. This mill began producing in 1899. 
In 1900 the factory at Mosherville first had an output of cement made 
from marl. At the close of 1903 the total of tive marl-using factories 
which reported in 1900 had increased to thirteen companies reporting 
production for that year in Michigan, of which ten were using marl as 
a principal ingredient for their cement and three were using lime- 
stone. In addition, the number of plants projected amounted to as 
many more in all stages of development, ranging from a company 
which has been organized simply for the purpose of holding certain 
cement properties and with no immediate intention of building a plant 
to companies naming the specific dates on which their factories are to 
begin the manufacture of Portland cement. This astonishing growth 
of the cement industry, which was the immediate result of the dis- 
covery of an abundance of marl in the State and which in 1903 put 
Michigan third in rank among the States manufacturing Portland 
cement, received a slight check from the fall in prices paid for cement 
in 1903 and the early part of 1904. This fall in price made greater 
economy in manufacture necessary. The further fact that experi- 
ence began to prove that the difference in quality of the marl deposits 
was an important consideration and one which could not be safely 
ignored also tended to render caution in production necessary. 


MATERIALS. 


In no other State are the calcareous marls so generally used for the 
manufacture of Portland cement as in Michigan. Cement is manufac- 
tured from marl by four companies in New York, by three companies in 
Ohio, and by two companies in Indiana, but in Michigan it is produced 
from marl to the exclusion of other materials except at Alpena, Elk 
Rapids, and Wyandotte, where limestone is used. At the cement plant 
in Alpena it was at first intended to use the marl deposits on land con- 
taining the clay belonging to this company; but the quality as well as 
the inexhaustible quantity of their limestone deposit altered the orig- 
inal intention, and the plant was erected with machinery adapted to the 
production of cement from limestone rather than marl, though the wet 
process of manufacture was used. As stated in another part of this 
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report, the factory has recently been remodeled, so that the dry process 
could be used instead of the wet. 

The numerous deposits of marl in Michigan differ greatly in both 
quality and quantity, and actual experience in using these deposits 
sometimes develops difficulties which do no appear in preliminary 
examinations. In one place where a successful plant has been operat- 
ing for some years a marl is used for producing cement which has a 
coarse grain, is loosely constructed, and is of a dirty, grayish color; 
but it is comparatively free from stones and organic matter; the water 
drops out of it readily; it is easily separated from its organic matter, 
and it is not very sticky to handle. This last consideration means much 
in the economy of a cement factory. This is shown by the experience 
of another plant located somewhat farther north, in which the machin- 
ery is practically a duplicate of that used in the one just mentioned. 
Although the marl is conveniently located with reference to manufac- 
turing and handling, the output is not nearly so large as that at the 
other plant, because the marl, fine and white in appearance, works intoa 
compact, sticky mass that requires more fuel for moving, more wetting, 
and consequently more drying, and is far more expensive and trouble- 
some in every way to handle than the coarse gray marl of the deposit 
first mentioned. Considerations of this kind make the possession of a 
large bed of marl a thing of much more doubtful value than was at first 
supposed. Where the marl is found to contain an excess of organic 
matter the process of eliminating it and the water it carries becomes 
one of great expense. Furthermore, the thickness of the deposit must 
be taken into account. A bed only 8 or 10 feet in depth will be much 
less economical to handle than one of three times that depth, because 
in each case the surface growth will be mixed with the marl and will 
have to be burned to an ash in the kilns, involving an additional cost 
for fuel. Then there will be a small percentage of marl at the bottom 
of the deposit which can not be profitably dredged on account of its 
admixture with the sand or gravel on which it rests. Hence the 
thicker the deposit of marl between the surface and the bottom layers 
the greater the supply of available material to be had at the least 
expense. 

These and other considerations in the manufacture of Portland 
cement in Michigan have raised a question as to whether rock or marl 
may be used to greater advantage in this State, and the erection of 
several of the contemplated factories is at the present time being held 
in abeyance until their stockholders shall have reached a decision in 
the matter. One company having large holdings of marl land near 
Frankfort decided to use rock instead of marl, and has bought over 
400 acres on which are enormous deposits of limestone, cement rock, 

shale, and clay. The limestone and cement-rock deposits are near 
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Charlevoix, in the northern part of the southern peninsula of Michi- 
gan, and border on Lake Michigan. The following are analyses of 
these raw materials: 


Analyses of limestone and cement rock from Charlevoix, Mich. 


Limestone. Cement rock, 

Constituent. OE NES RE 
1. 2. 1. 2. 

Per cent. ! Per cent. | Per cent. | Per cent. 
Silici A A 1.54 1. 93 5.74 6.11 
Oxide of iron and alumina. ........... 0... cece eee cen eens 1.60 1.21 2. 40 2. 73 
Carbonate of Tine... oc. 3 cheek wade a 95. 64 96. 03 1.86 87.42 
Carbonate OÍ magnesia .......oooocoooonorccancrccncranoranon: None. None. None. None. 
Sülphüricacid A A . 53 . 40 .72 .69 
Orgabiec matter oi ccs hoa ue qa : .47 . 36 2. 98 2.73 
Moisture by difTerence.......ooooooocornooroorrronrrroonrsrosss 22 . 07 . 30 .32 


Total A sees eens ster esa Oak edd eaque see VERS 100. 00 100. 00 100. 00 100. 00 


The conditions at Charlevoix are favorable for the manufacture of 
Portland cement, and the materials to be used yield a better quality of 
cement than could be made for the same expenditure of capital at 
Frankfort. Two other companies in the State are contemplating a 
change in their plants to enable them to substitute rock for marl. 


PROCESSES. 


Although the cement mills in Michigan all turn out practically tne 
same product, and although that product bears almost an unvaryingly 
good reputation, yet the methods employed in arriving at this result 
differ in detail at nearly every plant in the State. The various man- 
agers find it expedient to alter their processes to meet individual needs 
and conditions. 

At one plant the marl is dropped from the dredge into large buck- 
ets standing on a car and is conveyed by cable into the factory just 
as it comes from the lake, the first process inside the buildings being 
to put it through the hopper of a separator, where stones, roots, 
sticks, and other materials likely to break the blades of the mixers and 
agitators through which the material goes later are taken out. At 
another plant the dredge is placed on a float, to which is fastened a 
scow equipped with machinery necessary to remove the undesirable 
matter immediately, so that the marl is dumped from the dredge 
directly into the separator. It flows out from this machine in thin 
streams through pipes and is discharged into scows lying next to the 
machine. ‘Thence it is towed across the lake to the mill by a steam 
tug, and here it is drawn up by compressed air through large pipes 
into the storage tanks inside the buildings. At still another plant 
the marl deposit adjacent to the mill is not used at present, but, 
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instead, marl is brought by railroad from a lake about 30 miles dis- 
tant from the factory, experience having proven that the quality of 
the distant marl is so greatly superior to that of the near-by. bed as to 
quantity of organic matter contained, as to quality of cement pro- 
duced, and as to the ease with which it can be handled that the cost 
of moving it is much more than covered by the increased output 
resulting therefrom. At another plant the marl is brought to the mill 
by compressed air through tubes, and is not dealt with by hand from 
the time it is dredged until it is turned out into the storage bins as a 
finished product. 

All the cement plants now operating in Michigan burn their cement 
in rotary kilns. ‘here is, however, a new plant near Chelsea which 
is practically completed and will probably be in operation before this 
report is printed, which is equipped with vertical or dome kilns only. 
The reason for this is that the manager at this plant believes that 
a more uniformly even and perfect burning can be accomplished 
by drying the marl in bricks and packing it between layers of coke 
for burning than by putting it through a process where inequalities 
in the size of the clinker affect the degree of perfection to which it 
can be burned. There is also at this plant an economical and very 
interesting arrangement of pipes for the utilizing of most of the heat 
that is usually waste heat. Economy has been observed in many ways, 
and the results at this mill will be of general interest. The deposit of 
marl covers over 700 acres of ground, much of which was a marsh and 
part of which was a shallow lake. This lake is now reduced by drain- 
age to a mere pond, and it is intended ultimately to drain it completely, 
so that the marl will be practically dry when it is brought to the mill. 
The property now owned by this company was originally held by the 
West German Portland Cement Company, and was sold to the present 
owners because of the failure of that company to develop as was 
expected. 

The problem of thoroughly utilizing the waste heat in the cement 
factories for the purpose of drying marl is one which engages the 
attention of most of the managers in Michigan, especially during the 
prevalence of present prices, and if the problem can be more success- 
fully solved than has yet been done a great step will be taken toward 
a more economical production of cement in the State. For, although 
it is entirely possible to dry the marl before it is burned, and although 
if dried it takes less fuel to burn than is required when it is wet, 
the drying has usually proved to be so expensive a process as to be 
unprofitable. Where the wet process is employed a kiln will burn 125 
barrels of cement per day, as against 200 barrels burned in the same 
time where the marl is dried; but the cost of fuel for drying is 
usually more than double the profit gained on the 75 additional bar- 
rels. A plant which is at the present time shut down has machine» 
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for drying the marl which is about as extensive and as expensive as the 
machinery required for making the cement, and after the marl 1s 
dried it has to be carried nearly 60 miles in order to reach the fac- 
tory. The company owning this plant also owns a large deposit of 
limestone near Alpena, in the northern part of the State, and if it is 
decided to change the material of manufacture from marl to lime- 
stone, which is a plan in favor with a majority of the stockholders, the 
stone will be brought hy rail or by boat to the plant from this deposit. 

In the making of Portland cement by the wet process, one of the 
most interesting parts of the whole operation isthe transformation that 
goes on inside the rotary kilns from the time the slurry enters until 
it drops out as clinker. At the upper or elevated end of the kiln is a 
small hole; in looking through it the slurry that is being fed into the 
kiln is first seen as a sort of spray, dropping in coarse and fine lumps 
into the clouds of brownish, lurid steam and smoke that fill the big 
rotary, and seeming to vanish there. The smoke is dense and thick 
toward the sides of the kiln, flame and light showing mostly toward the 
center. At the other and lower end of kiln, where a flame made usually 
of powdered coal is forced into and through the long tube, nothing 
but a glare of light can be seen if the eyes are uncovered. It is neces- 
sary to use smoked glasses to distinguish objects within the kiln from 
this end, and when they are used, in looking into the roaring mass of 
intense heat and flame, itis possible todistinguish small blue-white balls 
of clinker that seem to leap about hurriedly as they are driven hither 
and thither by long tongues of fire, but always travel toward the open- 
ing at the end of the kiln, through which they finally drop as red- 
hot clinker. As the huge kiln slowly and steadily revolves at the rate 
of about one revolution each minute, the larger balls of clinker are 
broken by falling against its sides, and gravity compels them down- 
ward, so that as they leave the kiln, there is rarely a piece to be found 
larger than an English walnut. After emerging from the kiln, the 
clinker is cooled, crushed, ground into a fine, almost impalpable pow- 
der, and stored in bins, whence it is packed in barrels or sacks for 
shipment. 

To describe in a general way the processes of any one plant where 
cement is made from marl and burned in rotary kilns is to describe 
them all, except in so far as they differ in small details. In each case 
the marl is first put through the hopper of the separator, whether this 
is done in or out of the factory. It is then conveyed to large storage 
tanks, where it is kept in a state of agitation by blades that constantly 
stir it. Meantime the clay or shale has been brought to the mill, 
crushed, ground, and stored. The marl then is pumped into a vat, 
where it is thoroughly mixed with clay, and water is added in proper 
proportions, from which vat a chemist takes samples in order to regu- 
late the proportions of the mixture. In nearly all factories this sam- 
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pling and testing goes on throughout practically the whole process of 
manufacture. The mixture, or slurry, is then run into large tanks, 
being mixed and ground still more thoroughly on its way over the 
tube mills, and is again tested in its passage. From the vats, where 
it is kept in motion to prevent it from settling, it is pumped into the 
rotary kilns, whence it emerges as clinker. About 1 per cent of 
gypsum is generally added. The buildings covering the machinery 
for this process are usually of brick, steel, and concrete construction, 
and the fuel used is nearly always powdered coal. 


USES AND PRICES. 


The various uses to which Portland cement is constantly being put 
appear to justify the statement that it is now regarded as among the 
chief building materials of the twentieth century. Itis daily becoming 
a greater factor in the industrial development of the United States, 
and nowhere is this fact more forcibly illustrated than in the State of 
Michigan. The matter of the abolition of grade crossings which is 
now agitated there has caused thousands of barrels of cement to be 
used, and in almost every town, even in the very small ones, are found 
miles of cement sidewalk. It is also used for poles, both for telephone 
and telegraph service; for piles, railroad ties, foundations for fence 
posts, and even for the posts themselves; for curbs and street cross- 
ings, for smoke stacks, grain elevators, water tanks, sewer pipe, dams, 
reservoirs, tiles, brick, and for piers, docks, and tunnels. Much 
important bridge work has been done through the use of cement, in 
Michigan, and it is largely used in all railroad work done in the State. 
Nearly all the cement made in the State is of a good quality and has 
so far stood the test of the years admirably, no failures and few com- 
plaints being reported. 

The low prices that prevailed during the season of 1903-4 have 
caused some anxiety to managers of Michigan cement plants. Some 
of the plants have decreased their output until such time as prices 
should rise, and the result of this has been that nearly all of the fac- 
tories running on full time are behind in their orders and can only 
promise delivery from a week or ten days to two weeks after the 
order is placed. The advantage of an enormous output is largely 
governed by the market a plant finds during a dull season or when 
prices have fallen. For, although a mill producing a quantity of 
cement sufficient only to supply a comparatively small field might dis- 
pose of its entire product at a fair profit, if it manufactured three 
times the quantity, it would be necessary to enlarge its territory in 
like proportion to place its output profitably. 

In view of the prevailing low price of cement and for other reasons 
the building of several of the proposed plants in Michigan has been 
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postponed for a year, and severa] companies that were incorporated 
have abandoned their projects. Among them are the Zenith Portland 
Cement Company, which built the foundation of a plant at Grasslake, 
but failed to interest a sufficient amount of capita] to proceed after 
the fall in cement prices; the West German Portland Cement Com- 
pany, that was to build a plant near Chelsea, but sold out to the 
White Portland Cement Company; and the German Portland Cement 
Company, which proposed to build a plant at White Pigeon. 
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. PRECIOUS STONES. 


By GEORGE F. Kunz. 


INTRODUCTION. 


The increased interest in the production of precious stones in the 
United States has resulted in bringing together a splendid exhibit of 
these beautiful products of nature at the Louisiana Purchase Exposition 
at St. Louis; and many of the States and foreign countries have shown 
these objects both in their natural state and in their cut form. Indeed, 
in visiting and studying these successive expositions, it may be remarked 
in passing, one is impressed, upon seeing the Louisiana Exposition, 
with the fact that during the last twenty-eight years, from the Centen- 
nial to the St. Louis World's Fair, the exhibits of the mining products 
of the States have gradually evolved from simple collections of ordinary 
ores into systematic and scientific expositions of the geologic charac- 
teristics and mineral products of the States, so arranged as to show 
the evolution, from the geologic view-point, of the ores, the methods 
of their working, and the literature pertaining to them. The result 
is that successively and with varying, though on the whole increasing, 
fullness at Philadelphia, Chicago, Atlanta, Nashville, Omaha, Buffalo, 
Charleston, and finally at St. Louis there has been brought together the 
greatest exhibit representative of the mining and mineral resources of 
the States ever shown at any world's fair. 

The production of precious stones in the United States in 1903 was 
valued at $321,400; it was valued at $328,450 in 1902, and at $289,050 
in 1901. 

The total value of the imports of precious stones in 1903 was 
$26,522,523, ns against $24,753,586 in 1909, $92,815,352 in 1901, and 
$13,561,588 in 1900. 

DIAMOND. 


SOUTH AFRICA. 


De Beers Consolidated Mines.-—The reports of the directors and of 
the managers for the year closing on June 30, 1903, rendered to the 
general meeting of shareholders in London on November 16, 1903, 
show great recovery from the effects of the late war and general pro- 
gress in all departments. The two chief difficulties resulting from the 
war, as to native labor and African coal, seem to have passed away. 
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There is no further trouble in obtaining negro workmen, and the Afri- 
can coal mines are yielding freely and are being developed at several 
new points. The figures of production, as collected in the tabular 
statements given below, differ but little from those of the preceding 
year, there being a small general advance, save in the case of the 
recently opened Bultfontein mine, in which there is large increase. 
The regular exploitation of the Dutoits-pan mine had not been 
begun, but was to be undertaken soon. 

A considerable part of the report is occupied with detailed state- 
ments of the various costs and losses due to the war, the siege of Kim- 
berley, etc., and to the final settlement of claims against the Govern- 
ment thence arising, some of which were allowed, others compromised, 
and others rejected. The details are interesting reminiscences of the 
contest in its various stages and its wide extent. The total losses are 
estimated at £272,904. For more than half of this amount (largely 
involved in the defense of Kimberley) no claim was made for com- 
pensation. There had already been paid £20,806 in cash for horses 
taken; and £16,924 were paid by the colonial government of Griqua- 
land West. A final claim for £54,641 was presented to the Imperial 
Government, and this has been compromised for £30,000. It will be 
seen from the data given that the company lost, in expenses, contribu- 
tions, and the ravages of war, a total amount of somewhat over a mil- 
lion and one-third dollars. 

The dynamite factory —the De Beers Explosives Works—at Somerset 
West has at last been completed, and is supplying all the material for 
use at Kimberley. Besides this, contracts are under way for fur- 
nishing dynamite for a large part of the mining enterprises in the 
Transvaal. 

The contract with the diamond syndicate has worked favorably, and 
the diamond market has felt no effect from depression in other indus- 
tries. The total sales to the syndicate within the year past have been 
£5,241,172, as against. £4,687,194 in the year preceding. The com- 
pany paid dividends amounting to £2,175,000, as compared with 
£1,925,000 in 1902. The balance on June 30, 1903, was £746,764, a 
little less than the balance, £798,686, on the same date in 1902, owing 
to a very large '* writing off” on account of depreciation of property, 
which was more fully estimated than had been the case for some years 
previously. 

The development of the four main mines has goneon actively. 'The 
Bultfontein and Premier have not been opened to any greater depth 
than last year, 600 and 500 feet, respectively, being the lowest levels 
worked. "The yield of diamonds per load of rock has increased in the 
Bultfontein from 0.21 to 0.24 carat, and in the Premier has retained 
its remarkable uniformity of 0.30 carat. The amount of blue ground 
in sight at these two mines, above the present lowest working levels, 
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reaches the enormous estimate of 14,901,600 loads for the Bultfontein 
and 16,885,000 loads for the Premier, or, together, 31.786,600. 

The following table shows the production of the Bultfontein and the 
Premier mines in 1902 and 1903: 


Production of the Bultfontein and Premier mines for the years ending June 30, 1002 and 1908, 


— —————— ——— À———M——— oe 


| Bultfontein. | Premier. 

1902. | 1903. | 1902. 1903. 
Loads of blue hoisted............................. | 353, 042 318, 410 1, 9:32, 140 1, 987, ^13 
Loads of blue washed .......2...2-2cececeeeeeseees l »0,194 | 817,185) 1,752,189 1, 989, 598 
Carats of diamonds founda....................... 4, 186 76, 573 521, 437 594, 890 
Value of diamonds founda....................... £6, 817 £118, 102 £873, 203 £1, 021, 276 
Number of carats per loada ......................| 0. 21 0.24 0.30 0.30 
Value per carata ,..LLsseeesessseee s esee seen "o 30. 4d. | 30s. 10d. 33s. 5d. 348. 4d. 
Value per loada 1 illlcces cvo-swex Eariga rus | 6s. 9d. 78, bd. 9s. 11d. 10s. 3d. 
Cost of production per loada ..................... 6s. 6d. 5s. Ud. 8s. 5d. 3s. 3d. 
Loads remaining on floors........................ 480, 934 482, 159 1,573,914 1,571,859 


a Fractions of pounds, carats, and pence omitted. 


The De Beers and Kimberley mines have both been carried down 
considerably within the year, two new working levels having been 
added to each of them. The De Beers mine is still greatly hampered 
by mud rushes, of which there were no less than 29 during the year, 
causing great loss and delay and in two cases killing native laborers, 
A new tunnel is being driven around the entire mine in the hard rock 
below the shale with the hope of taking up the water that causes 
these mud rushes, as has been successfully done at the Kimberley 
mine. At the end of the year the blue ground estimated as in sight 
at these two mines was as follows (in loads): 


Amount of blue-ground in sight at De Beers und Kimberley mines June 30, 1903. 


DE BEERS. 


Level: Loads. 
Abore LODO dest «saccos aiou a eea UD arses see EAE Ede 1, 931, 700 
Between 1,560 and 1,720 feet ...oo.ooooooornrarcrarr rro rr ron... 1, 995, 800 
Between 1,720 and 2,040 feet ........ 2l. llle leere. 3, 947, 200 

dnos ———————Ó—Á— C A . 1,874,700 7 
KIMBERLEY. 

Level A Loads. 
Above 1:920-Te6b locos AD 545, 800 
Between 1,920 and 2, 160 f66t os. cose cess te re ddr 1, 837, 400 
Between 2,160 and 2,480 feet... eccnsccccces sn er Res 1, 896, 000 

o tec tans ee et peewee eae ieee A 4, 279, 200 


This gives a total for the two old mines of a little over 12,000,000 
loads, which, added to the figures above given for the other two mines, 
aggregates nearly 44,000,000 loads in all. 

M R 1903——d8 
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The rock shafts in the De Beers and Kimberley mines have reached, 
respectively, the depth of 2,076 and 2,539 feet. The lowest actual 
working levels are 1,480 and 1,920 feet, respectively. The figures of 
production are as follows, these two mines being as usual given 
together in the reports: 


Combined production of the De Beers and Kimberley mines for the years ending June 30, 
1902 and 1908. 


1902. | 1903. 


A A AS AA 
Loads of blue hoisted... cc. ee ce ce ce cee cence rrt 2, 062, 459 | 2, 370, 503 
Loads of blue washed, .....ocul elus lli asc uere besten ux Dev Ra a TE EAE 1, 961, 558 | 2,561, 940 
Carats of diamonds found @ ,............ cc cect rr 1, 499, 299 ! 1, 574, 189 
Value of diamonds found @ oo... ec ce ccc ccc eee cee eere £3, 484, 247 £3, 819, 653 
Number of carats per loadin A is 0. 76 0.61 
Value per Carat a PETIT -—-—————— ocien i Gceesraemen tee unexks 46s. 5d. 488. 6d. 
VAMO per ONG sce cae tapas il aseen kane seaweeds 35s. 6d. 29s. 9d. 
Cost of production per load a .......................llulullllllellllee eese 88. 5d. 78. 3d. 
Loads remaining on floors................e cl... ee cc ee ec cece errare 2, 326, 720 | 2, 135, 283 


a Fractions of pounds, carats, and pence omitted. 


The fifteenth annual report of the De Beers Consolidated Mines 
(Limited) for the fiscal year 1903 is as follows: 


Fifteenth annual report of De Beers Consolidated Mines ( Limited) for the year ending June 


30, 1908. 
Average yield per load for De Beers and Kimberley mines....... carat.. . 0.61 
Average value per carat for De Beers and Kimberley mines. ............ 48s. 6. 3d. 
Average value per load for De Beers and Kimberley mines.............. 20g. 9. Rd. 
Average yield per load for Premier mine (Wesselton) ........... carat. . 0. 30 
Average value per carat for Premier mine (Wesselton)................. 348. 4d. 
Average value per load for Premier mine (Wesselton) ................. 10s. 3. 2d. 
Average yield per load for Bultfontein mine .................... carat.. - 0. 24 
Average value per carat for Bultfontein mine ................... LLL... 30s. 10. 2d. 
Average value per load for Bultfontein mine .......................... 78. 5d. 


It will be seen that, with all the general advance in production and 
profit, the yield per load, after rising, has again seriously fallen. This 
is attributed in the report mainly to the intermixture of mud with the 
' blue-ground, caused by the mud rushes in the De Beers mine. It is, 
however, very suggestive to see the yield per load at the lowest figure 
yet reached, and less than half of what it was in 1889, when the work 
of the Consolidated Company began. 

This falling off in the yield per load continues to be more than coun- 
teracted by the steady rise in the value of the diamonds contained, 
which is nearly two and a half times what it was in 1889; so that the 
actual value of a load has increased. In the fifteen years since that 
time the yield per load has fallen from 1.983 carats to 0.61; the value 
per carat has risen from 19s. 8d. to 48s. 6d., and the value of a load 
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has hence made a net advance from 25s. 3d. to 29s. 9d. The two newer 
mines show a general small advance, and costs are diminishing with 
improved appliances and with the passing away of the embarrassments 
due to the war. 

Comparing the figures in these respects for the several mines, the 
facts may be tubulated as follows (omitting fractions of pence): 


Ratios of yield and value at the De Beers Consoliduted Mines, for Mie year ending June 30, 


1903. 
Mine. 
kb des | Premier. | Bultfontein. 
A I a TN tr ei aes 
Average yield per load............... 0... eee eee ences carat.. 0.61 | 0.30 0. 24 
Avcrage value per carat..... pp rr ew eatoe 48s. 6d. 34s. 6d. 30s. 10d. 
Average value per loBd.........ooooooooooomocccrccnconanannan.. 29s. 9d. 10s. 3d. 7s. 5d. 


To give an idea of the immense total production from the group of 
mines controlled and operated by this great company the following 
figures have been compiled from the tables for the several years pre- 
sented in the report. Of course even these results do not give the 
total of diamond production in South Africa, as large quantities were 
obtained in the years prior to the formation of the consolidated com- 
pany, and both before and since that time other mines in the Orange 
River and neighboring districts have yielded considerable quantities. 
But the main output from the Kimberley mines under the present 
management is as follows: 


Total yield from the De Beers mines since the consolidation in 1889 to June 30, 1903. 


Dinmonds 
Mine. produced. Value. 
(Oma. | 8 4d 8. d. 
De Beers and Kimberley.....................-eeeeeee ee eere Hum 057 46, t 93 9 1 
Premier (7 years) .......00--ccccecececccececececcceccccececcecereees 2, 470, 609 | 3,535,523 13 6 
Bultfontein (3 years) iu ora 81, 124 125,065 R 7 


A A e Ue LC ee ae EE 33,101,790. 101. 790 . | 49, 49,831,582 1 oe2 11 2 


A sum therefore of nearly $250,000,000 expresses the value of the 
diamonds hence derived and added to the world’s wealth in the last 
fifteen years. This amount (sales through the syndicate), however, 
large as it is, represents the uncut stones only. Their commercial 
value is fully doubled in the process of cutting and polishing for use. 

In addition to the report of the assistant general manager, Mr. 
Alpheus S. Williams, and the tables of accounts, there are included 
the addresses made at the shareholders’ meeting by the chairman of 
the directors, Sir Lewis Loyd Michell, and by Mr. Julius Wernher, 
one of the two surviving life governors of the company, both of which 
are occupied with the discussion of important aspects, Mr. Wernher 
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has recently visited the mines after an absence of many years, and has 
much of interest to say of the extraordinary changes that he found in 
all the conditions. He refers at some length to the rise above noted 
in the market price of diamonds, showing that it has practically doubled 
in the course of twenty years. On this head he says: 


There is another important and very pleasing feature, and that is the price which we 
obtain forourdiamonds. Before leaving London I happened to comeacross * * * 
an old statement giving the statistics of the company from 1883, * * * Going 
back twenty years, to the time when I left Kimberley in 1883, I find that the whole 
production of the district of Kimberley at that time was 2,413,953 carats, yielding 
£2,742,521, or £1 2s. 8d. per carat. This was the production of the whole of the 
district. The figures for the succeeding years will show vou the results of Mr. 
Rhodes’s policy. The amalgamation was effected * * * fiveyearslater; * * * 
not every mine was then included, but we may say that in 1888 the change to the 
one big company was brought about. In that year we produced, in round figures, 
3,800,000 carats, for which we obtained £4,000,000, or £1 1s. per carat. In the fol- 
lowing year, when the effects of the amalgamation became more apparent, we pro- 
duced * * *  Jess—2,900,000 carats instead of 3,800,000 —for which we obtained 
£4,300,000, or £1 9s. per carat. 

Well, I will not trouble you with the whole of this list, but I will come at once to 
the year just ended, in which we produced 2,400,000 carats—practically the same 
amount as in 1883, but although in 1883 we obtained only £2,700,000, we obtained for 
our present year’s output £5,240,000, or £2 2s. 5d. per carat. The results are in fact 
slightly better than that, because included in our present output we have a large 
quantity of tailings, which * * * yield, comparatively speaking, only a small 
price, but if we take the stuff as it comes from the mine our average is really £2 4s. 
per carat, as against £1 2s. twenty years ago. These are very remarkable results, of 
which, I think, we may well be proud. * * * I might further point out that in 
the old returns of which 1 have been speaking, there was a large proportion (20 per 
cent or nearly so) of Dutoits-pan stuff, which always yielded a much higher price 
than the produce of the other mines, and we did not at any time carry on the amount 
‘of fine sorting which now takes place. Consequently the real increase is very much 
more than appears from the figures I have quoted. 


It will be seen from these statements that the price has been grad- 
ually advanced, largely by a judicious system of limitation of output 
made possible by the consolidation. The great Dutoits-pan mine, for 
instance, here alluded to as of exceptional richness in point of value 
of product, has been unworked for years; and though 1t is proposed 
to open it again ere long, this may very likely depend upon the con- 
ditions of the diamond market. 

The dividends of £2,175,000 above mentioned consist of the follow- 
ing items: 


Dividends of De Beers Consolidated Mines (Limited) for year ending June 30, 1903. 


Dividends for half year ending December 31, 1902: 
10s. per share on 800,000 preference shares of £2 10s. par 


NUN CMM Gee RERO IO Ye AaB E £400, 000 
12s. 6d. share on 1,000,000 deferred shares of £2 10s. par 
WAI odda eons teen a DEM 625, 000 


£1, 025, DOC 


of which have been long kept closed. 
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Dividends for half-year ending June 30, 1903: 


The same dividends on same stock of both kinds ...... £1, 025, 000 
Additional bonus of 2s. 6d. on deferred shares......... 125, 000 
£1, 150, 000 
Total dividends and bonus for the year ......................... £2, 175, 000 


Transvaal diamonds.—In the report of this Bureau for 19007 refer- 
ence was made to the diamond mines in the Transvaal, and some data 
were given up to the outbreak of the war. Within the year past 
important and extensive developments have been made in this district, 
and it is clear that diamond deposits of a character similar to those of 
Kimberley and of very promising richness exist throughout a wide 
area to the east of Pretoria. Many mines have been located, and 
something like 100 prospeeting shafts have been sunk to varying 
depths to test the nature and the extent of the deposits. These 
resemble in general those of Kimberley—a red surface soil, then 
yellow ground, and then blue ground. The red clay is very rich in 
diamonds, presumably from its being a residual material concentrated 
through an indefinite period; the yellow ground is poorer, and the 
value of the blue ground is yet to be proved. Thus far, however, the 
output has compared not unfavorably with that of the De Beers prop- 
erty—superior to it in yield per load, but inferior in size and quality 
of the stones obtained. 

Among the mines actually in operation by far the most important is 
the Premier (not to be confounded with the De Beers Premier). This 
is an immense mine in area, representing between 3,000 and 4,000 
claims of 30 by 30 feet each. This, however, is the upper or super- 
ficial portion, and the actual size of the “pipe” is yet unknown, 
though it must be, of course, very much less. The company operating 
this mine began work in May, 1903; from June to October, inclusive, 
the monthly output advanced from 14,619 carats to 22,549, the number 
of carats per load varying from 1.03 to 1.47, the ratio for October 
being 1.28. This is like the ratio at Kimberley in the earlier years, 
which for two years past has been only 0.76 carat per load. On the 
other hand, the average recent value of De Deers and Kimberley stones 
is $11.62 per carat, while the new Premier diamonds bring only about 
$0.75. There are estimated to be 20,000,000 loads in sight at the 
new Premier, but it is pointed out that, with these figures as to value, 
the De Beers Company is in control of the situation and that a reduc- 
tion in price on their part of several dollars per carat would still leave 
them a good profit, while it would almost obliterate the profits of the 
new Premier. This may come to pass, it is thought, if the Transvaal 
development continues as it appears likely to do. 

The mines in this district are operated under a law which assigns 


a Production of precious stones: Extract from Mineral Resources U. S. for 1900, U. S. Geol. Survey, 
1901, p. 11; Jour. Soc. Arts, October, 1599, 
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six-tenths of the area to the State and four-tenths to the private owner 
or owners, the latter supplying the capital for working, and the net 
profits being divided in the same proportion. The State therefore 
becomes the controlling partner, and no repetition of the Kimberley 
process of buying up minor claims and consolidating all into one great 
corporation is possible in this new area. This law went into operation 
in July, 1903, and is in general much more liberal than the laws of the 
Transvaal Republic, though some owners do not like certain of its 
provisions as well. 

The new Premier mine yields about four-fifths or more of the entire 
diamond production of the Transvaal, though there are numerous 
smaller and experimental workings. The total production for the year 
1903 up to November, inclusive, increasing greatly from month to 
month, is reported to be 144,573 carats, valued at £197,569. 

Diamond mining in the Vaal district.—An interesting article was 
published in the Engineering and Mining Journal in September, 1903, 
by Mr. T. Lane Carter, on diamond mining as now in progress in the 
old Vaal district, where the first excitement developed about African 
diamonds, at the so-called “river diggings,” before Kimberley was 
founded, or the ‘‘dry diggings,” whence it arose, were known.? The 
whole region has been searched over and turned up by prospectors, 
and some are still to be found at work. This universal digging over 
has had two results; on the one hand, it has made the geological struc- 
ture very easily observable—evaty where a bed of sand and gravel from 
5 to 20 feet thick, full of bowlders of basalt and melaphyr, and resting 
on the limestone layer that forms the uppermost rock of the country. 
In this gravel bed the diamonds are found, with more or less of pyrope 
gurnets and peridots, but very unequally distributed, so that working 
at any particular point is a veritable game of chance. Upon this 
gravel originally reposed a thin bed of surface soil, but the removal 
of this layer by the widespread digging has made this whole portion 
of Griqualand West a hopeless desert, in which agriculture is impos- 
sible from the absence of soil. 

But the most interesting feature of Mr. Carter's article is his account 
of the existence and present working of a large and genuine “pipe” 
mine similar to those at Kimberley, in the heart of the Vaal River 
diamond country. This is doubtless the source, or one among several 
sources not yet discovered, of the diamonds of the **river diggings.” 
It presents identical features with the Kimberley pipes, so far as it has 
been opened—a limestone capping 5 or 6 feet thick, underlain by yel- 
low ground and then by blue. This last is much like that of the 
De Beers mines, though quite distinguishable. 1t often contains large 
bowlders and is a good deal broken up with dikes. Mr. Carter remarks 
upon the presence of diamonds in the limestone as indicating that this 
rock was produced by infiltration from below, ‘‘after the formation of 


a Carter, T. Lane, The diamond district of the Vaal River: Eng. and Min. Jour., Sept. 5, 1903. 
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the diamonds." Itis not easy, however, to see how diamonds could have . 
been carried upward by ‘‘infiltration;” and this peculiar occurrence 
must await explanation by further study of the structure of the lime- 
stone cap. If it is a travertine, as Mr. Carter's view would imply, the 
diamonds must represent a residuum left from the previous atmospheric 
erosion of the upper part of the yellow ground. 

The area of the pipe is very large, though its extent is not stated 
and is perhaps not accurately known. Two companies are at work 
upon it, of which the larger, the Elandsdrift Diamond Mining Com- 
pany, has in its employ about 30 white men and 250 Kaffirs. As yet the 
work is all by open cuts and has not gone below about 200 feet. The 
outside shaft method pursued at Kimberley will in due time become 
necessary, as caving-in is already causing trouble, but it will be delayed 
as long as possible on account of its cost. 

The production is not extensive, and the stones are for the most part 
small, the larger ones ranging only from 4 to 8 carats, but they are of 
fine quality, very white, pure, and brilliant, and bring $25 a carat or 
even more. In these respects they resemble those of the river dig- 
gings; their aspect is characteristic and unmistakable, quite distinct 
from Kimberley stones, and they often present a peculiar laminated 
appearance. Every two weeks the output is taken to Kimberley, about 
20 miles distant, and sold to the diamond syndicate. 

The mine is a moderate success on account of the high quality and 
value of the stones, but these are not very abundant in the blue. 
Hence it is what is termed a low-grade mine, and Mr. Carter thinks 
it would be much more profitable if operated on a large scale like the 
De Beers mines. The working is all by hand and also the sorting and 
picking, the grease separator not being used, although it has been 
found to be so much cheaper at Kimberley. Down to the present 
depth, 200 feet, the blue is quite soft and does not need any drying 
floors. It is taken directly to the washing plant and crushed between 
rollers before being washed. The concentrates are very like those 
at Kimberley, though with rather more colored minerals, as olivine, 
serpentine, etc. 

The natives are dealt with much as in the De Beers mines, with a 
compound system rather less strict. Wages are about the same, aver- 
aving $5 a week. The distance from the railroad (12 miles) involves 
some additional cost as compared with Kimberley in the necessary 
hauling of all kinds of supplies. 

The whole account of this new “‘ pipe” is highly interesting from a 
scientific point of view, whatever may be its practical results. 

Mechanical equipment of the Kimberley mines.—Mr. Charles V. 
Allen, in a recent issue of the Engineering Magazine," has given n 


a Allen, Chas, V., The mechanical equipment of the Kimberley diamond mines: Eng. Mag., 
November, 1903, New York, pp. 177-192. 


920 MINERAL RESOURCES. 


very extended account of the whole great system of modern engineer- 
ing appliances in use at the various mines and establishments operated 
by the De Beers Company in South Africa. This sketch includes not 
only the diamond mines at and around Kimberley, but the De Beers 
Explosive Works, at False Bay, near Cape Town, and other accessory 
plants. Mr. Allen notes the fact that the last year has witnessed man y 
changes in the work of operating the mines, made necessary to a large 
extent by the increased depth attained, and he gives first place to the 
great extent to which electrical machinery has been introduced, not 
only at the mines but in all the works and holdings of the company. 
His article, indeed, consists chiefly of descriptions of the electrical 
apparatus, illustrated by numerous half-tone figures. 

The account is a very remarkable one in its exhibition of the power 
arid variety of electrical machinery already installed in the vast and 
varied activities of this immense corporation. To give any particulars 
in a brief notice like this is of course impossible. The power houses, 
the various machine shops, and the different kinds of motors employed 
are all described in some detail and their manner of use in the several 
parts of the mining and hauling operations. In the machine shops 
the smaller tools are now for the most part run by separate motors, 
each motor operating a group of several todls or machines of like 
character, as lathes, scrapers, screw machines, etc., thus doing away 
largely with shafting and belting, and resulting in much economy. 
Powerful narrow-gage electric locomotives are being introduced for 
ore hauling on inclines, etc., all of which are described and some 
figured, as are also the elaborate arrangements at the False Bay 
explosive works. 

Mention is made of the fact that African coal is now being freely 
obtained and is giving much satisfaction. The interruption of this 
native supply during the late war caused great embarrassment and 
expense to the De Beers Company, but now the Indwe mines ure yield- 
ing an output of 12,000 tons per month, of which 5,500 are taken by 
the De Beers Company. The caloritic power of this coal 1s only about 
60 per cent as compared with Welsh coal; but the difference in cost of 
supply much more than counterbalances this defect. About 1,000 
tons a month fromthe Stormberg district are also used by the company. 


INDIA. 


Mr. Sarrat C. Rudra, a member of the American Institute of Mining 
Engineers, Calcutta, India, presented at the New York meeting of the 
Institute, October, 1903, an admirable paper? on the mineral resources 
of India, which treated of the past, the present, and the future possi- 
bilities of that great oriental country. Of especial interest are his 
references to the precious stones. 
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Mr. Rudra refers briefl y to the sapphires of Cashmere, and he gives 
an interesting review of the diamond mines of India, basing his paper 
on the writings of Saurindro Mohun, Maharajah of Tagore, Marco 
Polo, Tavernier, and Ball. 

In regard to occurrences, localities, etc., of the diamond, Mr. Rudra 
says that this pure crystalline form of carbon has played a very impor- 
tant part in the history of ancient and modern India, and that references 
to this mineral are found in many of the ancient Sanskrit writings of 
India, in which names of localities where diamonds were found are also 
given, although to recognize some of these localities is rather difficult 
owing to changed nomenclature. The Maharajah of Tagore” has tried 
_to establish the identity of these localities with fair success. 

Karl Ritter suggests in his work? that the Arabs and the Phoeni- 
cians had a regular trade in diamonds with India. He also found 
evidences that the trade existed in the time of Solomon and even of 
Moses. In addition to Marco Polo, much information regarding dia- 
monds in India has been published by Tavernier,’ Fitch," and New- 
bury.“ | 

The name **Golconda diamonds? though derived from the town of 
Golconda near the city of Hyderabad, was used for the stones obtained 
from the extensive regions comprised in the provinces watered by the 
Krishna and Godavari rivers. The stones were collected and polished 
in the town of Golconda. 

Besides Golconda, the other localities in the same neighborhood where 
diamonds were formerly mined, are Cuddapah, Bellary, and Kurnul. 

The diamond-producing fields in India may be divided roughly into 
three sections: 

1. Southern: Golconda or Telingana, including the five modern dis- 
tricts of Cuddapah, Kurnul, Bellary, Krishna, and Godavari (Bhadra- 
chalam). 

2. Middle: Includes the large tract of country between the rivers 
Godavari and Mahanadi. In this section diamonds are still found 
near Sambhulpur and Warragurh. There are also two or three locali- 
ties within Chota-Nagpur where diamonds are occasionally found in 
river beds. 

8. Northern: Includes the country known as Bundelkhand, in which 
is situated the district of Panna. In the country surrounding Panna 
diamonds occurring in place are being mined regularly. 

In northern India diamonds occur in the Rewah group of the upper 
Vindyan formation, and in lower India, Madras Presidency, in the 
Kurnul (Silurian?) formation. The geological strata of northern and 
southern India as described by Valentine Ball“ are as follows: 


v Muni Mala, 2 vols., Calentta, 1879, 

b Erdkunde Asiens, vol. 6, p. 313. 

e Voyages, vol, 2, Paris. 

d Selections from the records of the Bombay Government, vol. 8, 1853. 
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Geological formations of northern and southern India. 


Northern India. Southern India. 


Bhaurer group ............... 
Upper Vindyan series .......... Rewah group (diamond )..... Absent. 
Kaimur group................ 


(Known as the Kurnul formation.) 


"udi Dio | Khundair shales and limestone. 
alkoa shales ................ f 
Lower Vindyan section ........ Dalchikur sandstone ......... Panceun quartzite. 
Semri shales and limestone ..| Jumalmadgu shales and limestone. 
Semri sandstone.............. Bannganpilly (diamond). 


So far as known, the occurrence of diamonds at Panna is limited to * 
the Rewah group, being found in place in a conglomerate rock, and 
in alluvial and superficial deposits. The Rewah bed extends over a 
large area, but no search for diamonds has been made elsewhere than 
at Panna. Diamonds are sometimes found included in pebbles. 

In Chota-Nagpur and Sambhalpur, diamonds are found in river 
beds, from which they are obtained by some low-caste tribes in the 
following primitive manner: After a rainy season, the Mahanadi 
River near the town of Sambhalpur becomes low, and a large number 
of the members of these tribes begin to dam the north channel of the 
river between an island and the bank. Later, when the river gets 
still lower, the gravel included in this dam is collected and carried to 
a dry place, where it is washed for gold and diamonds. The quantity 
of gold obtained is very small indeed, and may be barely enough to 
pay for the daily meals of one person, but sometimes the washers are 
rewarded by the find of a good-sized diamond, which may keep a 
family in ease and comfort for years. 'The diamonds found in this 
river bed have evidently been brought down from a higher source, 
perhaps from the headwaters of the Mahanadi River, and a thoroughly 
equipped prospecting expedition would doubtless find their matrix. 

In the southern Golconda region, diamonds are found in gravel 
beds composed of rolled stones of various sizes, intermixed with mud. 
The pebbles are ferruginous schistose sandstones or sandstone-con- 
glomerates, and include also quartz, chert, jasper, claystone, porphyry, 
feldspar crystals, blue jasper veined with iron oxide, red jasper, and 
quartz crystals. 

Reports of the finding of diamonds near Simla in the Himalayas are 
very interesting. The older Paleozoic rocks somewhat resemble the 
southern Kurnul (Silurian?) formation. It is, therefore, likely that 
diamonds may also occur in this locality. 

It is interesting to note that whereas at one time the mines of India 
produced all the diamonds of the world, now more diamonds are pro- 
duced in the De Beers mines in one hour than are produced im the 
entire Indian Empire in a year. The garnet production of India is 
four times that of the diamond in value. 
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NEW SOUTH WALES. 


In the annual report of the department of mines of New South 
Wales for 1903 the estimated quantity of diamonds found during the 
year is given as 12,239 carats, valued at $49,930, an increase of 244 
carats, but a decrease of $6,690 in value, as compared with the output 
of 1902, a considerable decline having occurred in the price of the 
stones. 


NOTES ON THE DIAMOND. 
ELECTRIC PECULIARITIES OF THE DIAMOND. B 


Specific gravity, hardness, and quantitative analysis by combustion 
with oxygen, have hitherto been held as the necessary requisites for 
the certain identification of the diamond. 

Very recently Prof. Alexandro Artom, of Turin, proposed that a 
number of electric phenomena, of which some appear quite character- 
istic, be added to the distinguishing features above mentioned, as in 
a measure complementary and of equal importance." 

The specific electrical resistance of the diamond is about the same 
as that of ordinary glass; it lies, according to the values calculated by 
Artom, somewhere between 0.2 and 1.3 by 10". 

It is worthy of note that graphite, the allotropic form of carbon, 
into which the diamond is transformed at very high temperatures, 
possesses 10' times as great a conductivity. Subjected to the Roent- 
gen rays the diamond has its conductivity increased twofold, but the 
original value returns immediately upon the removal of the beam. 
Like ice, the diamond also possesses a dielectric constant, which is much 
greater than would be expected. Theoretically, it ought to be 7; in 
reality, however, it lies somewhere between 10 and 17. This may be 
taken to indicate that the diamond, as is the case with ice, retains the 
dielectric constant of a former fluid state after it has become solidified. 
It is possible also that certain hydrocarbons, such as CH, and CH,, are 
present in smal] quantities in the diamond, and that the augmentation 
in the dielectric constant may be ascribable to them. 

The diamond, moreover, discloses a certain amount ot permanent 
polarization and electric hysteresis. Besides, it is very weakly para- 
magnetic and pyro-electric. 


DIAMONDS USED IN WIRE-DRAWING. 


Among the uses to which diamonds are applied in the industrial arts, 
one that is known only to the trade but is of considerable importance 
is in the process of wire-drawing. For this purpose both diamonds 

a Academia Reale delle Scienze di Torino. Anno 1901-1902. Ricerche sulle Proprietà Electriche 
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and bort are employed to make what are called wire dies—a round 
polished hole being drilled in the stone. 

In reply to inquiries by the writer, a letter from Mr. J. H. O'Donnell, 
of Waterbury, Conn., gives some interesting particulars. The demand 
for such dies is quite large, chiefly of sizes between 0.008 and 0.040 
inch. Stones from 20 carats down to one-fourth carat are used, rarely 
anything smaller; and the total quantity of diamonds so used during 
the year ending July, 1903, amounted to 4,000 carats, of various grades. 
Clear bright diamonds are preferred for steel wire, as they last longer 
than inferior stones. A die of this kind, 0.010 inch in aperture, does 
not show wear until it has drawn from 500 to 1,000 pounds of wire. 
Off-color diamonds and bort are used for copper, brass, and alloys. 
The bort should be flawless, and, if round, it is flattened or cleaved so 
as to have two flat sides. A first-rate die of this character will ‘‘ hold 
to size,” 0.030 inch, for as much as 300,000 pounds of brass pin wire. 
For copper wire, dies haye been known to last through five years of 
steady work, though the average life is only about half that time; this 
is for wire of 0.036 inch: the smaller sizes wear out more rapidly. 


CORUNDUM GEMS. 


CORUNDUM. 


NORTH CAROLINA. 


In connection with the early history of sapphires, it is interesting to 
note that Prof. Daniel S. Martin, while recently rearranging the col- 
lection in the College of South Carolina at Columbia, S. C., found 
several specimens of corundum collected by the late Prof. Richard T. 
Brumby from Clubb Mountain, Lincoln County, N. C.,in 1852. Pro- 
fessor Brumby arranged and labeled this collection in the early fifties, 
and a particular record of date and locality is made in his own hand- 
writing. These are perhaps the first specimens of North Carolina 
corundum definitely placed in a public collection, and Professor 
Brumby was evidently one of the first to recognize this mineral in the 
State. 


BERYL AND EUCLASE. 
BRAZIL. 


Considerable interest has lately been manifested in the mining of 
beryls and tourmalines in the province of Minas Geraes, Brazil, and a - 
number of remarkable blue and green beryls have been obtained. 
One of the latter was a erystal weighing 224 ounces (18% pounds) 
slightly weather worn, and another weighed 5 pounds, both of a rich 
greenish color. The larger crystal of these is more than twice the 
weight of the great beryl in the Imperial Mining Institute at St. 
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Petersburg, Russia, which weighs 8 pounds, and is a perfect doubly 
terminated crystal, valued at the time of its finding at $13,000. Dur- 
ing 1903, a remarkable discovery of blue beryls was made at a station 
on the Leopoldina Railroad, northwest from Rio de Janeiro. These 
were deep blue crystals, from which single gems were cut weighing 
as much as 100 carats cach: an extraordinary size. 

During some mining arica on for gems at Villa Rica, Brazil, 
some two dozen magnificent crystals of euclase were found, measuring 
from 10 to 33 mm. in length (two-fifths to 14 inch). A number of 
these were unfortunately broken in removal from the rock; and it is 
greatly to be regretted that some local lapidaries, in endeavoring to 
improve these broken crystals, destroyed their crystallographic value 
by polishing the natural faces. 


GARNET. 
ESSONITE. 


i CALIFORNIA. 


Essonite has been found at a number of localities in deposits spread 
over a considerable territory from 9 to 10 miles northeast of Jacomba 
Hot Springs, San Diego County, Cal., usually associated with granite 
and granular limestone. At three of the places some gem material has 
been found. Associated with it is a little vesuvianite and crystallized 
quartz. Eleven localities in this region are noted by Mr. W. H. 
Trenchard, of San Diego, Cal. Essonite has also been found near San 
Vicente, El Cajon Mountains, but the crystals were full of imperfec- 
tions. The finest essonite crystals are obtained at Ramona, San Diego 
County, associated with green tourmaline, white topaz, and beryl, 
occasionally in perfect dodecahedrons and trapezohedrons, of rich 
yellow to orange-red color, and very brilliant. They have also been 
discovered at Warner's ranch, Mesa Grande, Santa Ysabel, Gravilla, 
and Julian, San Diego County; Deer Park, Placer County; Laguna 
Mountains and Jacomba, and also at several places below the Mexican 
line. As some of the crystals were of exceptional brilliancy, it is pos- 
sible that on further development many fine gems will be obtained. 


PYROPE. 
KENTUCKY. 


The peridotitic dikes of Elliott County, Ky., which at one time were 
thought of as a possible source of diamonds, from special resemblances 
in their occurrence to that of the rock at Kimberley, South Africa, have 
recently been yielding some fine pyrope garnet and olivine of gem 
quality, both of which species are characteristic of peridotite. They 
were observed and collected here nearly twenty years ago, when the 
region first came into notice, by Prof. Edward Orton, Mr. A. R. Cran- 
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dall, Prof. Carvill Lewis, and the writer,“ but have not attracted much 
attention of late. Mr. C. W. Hall, of Minneapolis, now states, how- 
ever, that Bohemian garnet (i. e., pyrope) is being found in Elliott 
County in considerable quantity, though he does not say how far it is 
of gem quality. f 

Some pyropes have also been obtained from the similar peridotite 
dike at Highland street, Syracuse, N. Y., referred to in the report of 
this Bureau for 1901. These are noted by Mr. P. A. Schneider, of 
Syracuse, who has given much study to this remarkable and isolated 
group of peridotite intrusions. 


TOURMALINE. 


CONNECTICUT. 


The fine gem-tourmalines of Haddam Neck, Conmn.,? are obtained 
from an albite quarry at that point, situated a few rods from the east 
bank of the Connecticut River, and at some elevation above it. The 
alhite occurs here asa great vein, or more probably dike, outcropping 
with a north and south strike and a nearly vertical dip. There are 
two points where openings have been made. The main quarry is an 
excavation about 95 feet in length and 50 feet in width, and has been 
carried down some 40 feet in snow-white feldspar; the other lies a 
hundred yards to the southwest, and shows an outcrop of perhaps 130 
fect long and 26 feet wide; only a few trial openings have been made 
here; the feldspar in this quarry is very pure, but slightly yellowish. 
In both places the depth of the dike is unknown. It probably extends 
downward indefinitely. At the main quarry, the excavation has fol- 
lowed down the west side of the dike, where it meets the gneiss rock 
of the region, but though extended eastward for 50 feet, the opposite 
wall has not yet been reached. 

The gem-tourmalines occur principally near the eastern border 
of the dike, in a zone of 2 or 3 feet wide, where the feldspar is 
largely intermingled with other minerals, chiefly quartz, potash-mica 
(muscovite), and lithia-mica (lepidolite), garnets, black tourmalines, 
and several other species of less value. The colored tourmalines are 
chiefly green, but many are pink, and even red (rubellite), and various 
tints are often curiously and beautifully present in the same crystal. 
They frequently penctrate the quartz crystals, and are also in the mica 
and in the albite, but the finest crystals are those from cavities or 
pockets, where they have had space to develop independently. 

The mine has been worked somewhat irregularly for three or four 

aGems and Precious Stones of North America, pp. 31, 32. 

b Mineral Resources U. S. for 1902, U.S. Geol. Survey, 1904, p. 841. Eighteenth Ann. Rept. U.S. Geol. 
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years of late, though not since 1901. It has been operated principally 
for the feldspar, which was at first shipped to pottery works at Tren- 
ton, N. J.; but later the product has been taken and ground up by the 
Bon Ami Company for their various polishing uses. Some 1,200 tons 
have been taken out, and about ten times that amount is estimated to 
be in sight. Mr. M. P. Gillett, the owner and principal manager of 
the mine, states that it was recognized as a valuable property as much 
as sixty years ago, and proposals were made to operate it, but nothing 
was done, for various reasons, until 1896. In the next year one of the 
cavities was encountered and blown out, with the result of finding 
pieces of a peculiar green mineral in the débris. These were not rec- 
ognized, but Mr. Gillett showed them to Prof. William N. Rice, of 
Middletown, Conn., and to Mr. Ernest Schernikow, of New York, 
who at once perceived their interest and value. The latter became 
associated in operating the mine, and subsequently leased it for the 
entire season of 1901. 

A large number of very beautiful gem-tourmalines were obtained, 
and many fine stones cut from them, besides an extensive yield of 
choice mineralogical specimens, which have gone into both public 
and private collections near and far. The museum of Wesleyan Uni- 
versity at Middletown, Conn., possesses a very fine series of these 
tourmalines, gathered by and through Professor Rice. Mr. Scherni- 
kow presented a set of SO representative specimens from this mine, 
comprising 10 species, to the museum of Oxford University, England. 
These have been described quite fully by Mr. H. L. Bowman in the 
Mineralogical Magazine (London) for May, 1902.¢ 


MAINE. 


- The tourmalines from Rumford Falls, Oxford County, Me., are 
. mined on the side of a densely wooded mountain, at an altitude of 
2,511 feet above the séa. The exposed pegmatite dike in which they 
occur is 5 feet thick and has been traced for 300 feet. Work is 
being done by tunneling, and the best material is taken out at a depth 
of 25 feet below the surface. The color improves with the depth at 
which the material is mined, and over fifty pockets have been found 
containing fine, clear gem crystals, from one of which has been cut a 
stone of 16 carats. The varieties found include green tourmaline, the 
colorless achroite, the red rubellite, and the dark blue indicolite. The 
associated minerals of the locality are quartz, feldspar, mica, lepido- 
lite, amblygonite, and a pale lilac spodumene resembling the variety 
kunzite, but opaque. 
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JADE (NEPHRITE). 


GERMAN NEW GUINEA, SILESIA, AND ELSEWHERE. 


The recent discoveries of jade and the archeology of the subject 
are of great interest. The most important contribution to the subject 
that has appeared during the last decade is the article? of Herr Gebeim- 
rath Dr. A. B. Meyer cited below, who gives a thorough yet concise 
résumé of the discoveries and publications concerning jade since 1891. 
It is a continuation of the two volumes prepared by Doctor Meyer and 
published by the Royal Saxon Museum in the year mentioned, and 
with them forms a noteworthy account of the history, technology, 
and archeology of jade and allied minerals so far as present knowledge 
goes. Doctor Meyer has published in all no fewer than 36 articles on 
the general subject, and, as is well known, has clearly shown that the 
subject is a chemical rather than an ethnological problem. 

Three distinct regions have furnished most of the material discussed 
in the present memoir. 

First. The Humboldt Bay, Astrolabe Bay, Saddle Mountain, and 
Collingwood Sound districts of New Guinea. A full discussion of the 
nephrite from this general area is given, and attention is called to 
the use of the material from this section for implements, notably axes, 
several of which are illustrated. A remarkable flat ring, 4 inches 
in diameter, recalling some peculiar Chinese forms, is also described 
and figured. 

Second. The Jordansmühl locality in Silesia, in which Kunz discov- 
ered in situ the mass of nephrite, weighing 4,715 pounds, now in the 
Bishop collection. The occurrence also in this vicinity of nephrite 
bowlders and the finding of flat jadeite axes are fully discussed, as are 
the frequent misstatements that have been made regarding transpor- 
tation of jade, nephrite, and chloromelunite by tribal wanderers and 
its influence on the distribution of adzes of those materials. Doctor 
Meyer concludes that the value which such objects are supposed to 
have had among prehistoric peoples is overestimated. 

Third. The occurrence of jadeite, nephrite, and chloromelanite in 
other localities is discussed at length. The discoveries noted included 
those of nephrite pebbles in the river Sann, at Cilli, Styria; from the 
Mur, in the vicinity of Graz, and at other points in Austria; those at 
Monte Viso, at Lake Geneva, at St. Marcel in Piedmont, and in the 
Val d'Aosta (which last have been shown to be judeite). The jadeite 
pyroxene from Piedmont; a rough mineralogical specimen from the 
Rivoli in Piedmont, at the entrance of the Val d'Aosta, and Heierli’s 


aZur Nephritfmge (Neu Guinea, Jordansmühl u. a., Alpen, Bibliographisches), von Dr. A. B. 
Meyer, Direktor des Museums: Abhandlungen und Berichte des Kóniglichen Zoologischen und 
Anthropologiseh-Ethnographisehen Museums zu Dresden, vol. 10, Nr, 4, Berlin, R. Friedlander & 
Sohn, 1903. Folio, 32 pp., 2 pl. 
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discovery of nephrite and saussurite in pebbles as well as in the rock 
in place in Canton Wallis in the central Alps, are also noted. In view 
of these and other well-defined European occurrences, Doctor Meyer 
asks, ‘ What shall one say when, as late as 1902, an author who has 
given much attention to the whole nephrite subject can write: ‘The 
question is still unsolved whether the nephrite objects found in the 
pile dwellings of Lake Constance (which would require tools and con- 
siderable skill to make) have come from distant Asia (China, Tibet, 
and Turkestan), or, as many believe, owe their origin to the Swiss 
Alps. Itis left for the further solution of the nephrite question to 
determine whether the inhabitants of the lake dwellings—perhaps 
before their migration from Asia—possessed the knowledge and the 
Use of nephrite and brought the latter to Europe, or whether it was 
obtained through importation." " 

Dr. A. B. Mever has also lately presented another article, ‘‘ Neue 
Mitteilungen üher Nephrit," in Globus^ describing the occurrence 
of nephrite in New Guinea. In this he states that after giving a 
description of the nephrite axes from the Saddle Mountain region 
in the north of Huon Gulf, German New Guinea (in Abh. u. Ber. 
Mus. Dresden, vol. 10, 1903, Nr. 4, s. 9ff.), he wrote to his cor- 
respondent to ascertain whether it was possible for him to procure 
specimens in their natural state from the region where the axes had 
been obtained. His correspondent replied that in his voyages on the 
Waria and the Hercules rivers, in the south of Huon Gulf, he had found 
in pieces of various sizes in the large sand banks the material out of 
which these stone axes had been made. He adds, also, that the pieces 
must have traveled a great distance, as they were entirely smooth and 
partly polished, with no sharp edges visible. On inquiring of a native 
how the stone axes were made, the latter seized a piece of nephrite 
and striking it with a similar one immediately separated it into two 
smooth long pieces. One of these pieces was struck again, and it again 
separated as before, and into the form and thickness of one of the 
stone axes, only requiring further the trimming of the edges. Not 
all the material, however, is of such texture that axes. can so easily be 
made, as in another locality the correspondent found that the stone 
did not so readily break in this way. He remarks that the natives 
have an experienced eye for determining whether the material is 
well breakable or not. This native manufacture is not carried on any 
more, because all the axes and adzes that are now used are of com- 
mercial iron and steel, which are sold throughout the entire world for 
a trifle of the cost at which the stone axes can be made. The region 
of the Hercules River is not yet known, so that it is impossible at 
present to state what is the real home of the material. It has possibly 


a Globus: Sonderabdruek aus Band LXXXVI, Nr. 4 des., s. 53-55, 1904. 
M R 1903 59 
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been carried by the river from the Albert-Edward Mountains, or from 
the hills between the latter and the Bismarck Mountains. It is an 
interesting fact that the nephrite has been also observed in the other 
side streams of the Huon Gulf, showing that it must occur at a num- 
ber of localities in that general region. 

In a description of the quarry where nephrite is found at Jordans- 
mühl, Silesia, Dr. A. von Sachs presents a paper in the Centralblatt 
fiir Mineralogie? describing fully this remarkable locality. It was at 
this locality that the great mass of jade weighing 4,715 pounds, now 
in the Heber R. Bishop collection at the American Museum of Art 
was found by the writer, who collected with it a large series of the 
associated minerals and rocks, photographing the quarry and its vari- 
ous points of interest. These will appear fully in the great catalogue 
of the Heber R. Bishop collection, which catalogue, now in press, is 
likely to appear within the next year or two. | 

Dr. von Sachs says that the celebrated quarry of Jordansmühl near 
Mount Zobten, the place where the nephrite is found, is situated at 
the opening of the great plateau extending between Jordansmühl and 
Naselwitz. It consists mainly of serpentine, but shows also certain 
white masses of rock, and on the boundary between these and the 
serpentine is frequently observed the nephrite.^ "Traube chose this 
subject (as **sogenannten Weiss-stein ") for his inaugural dissertation,‘ 
evidently accepting the observations made by J. Roth, who called the 
same rock occurring at Mlietsch, south of Jordansmühl and east of 
the mountain, Weiss-stein. while in the above-mentioned treatise on 
the nephrite of Jordansmühl he has called it granulite. But the 
definition of the latter does not correspond witn the rock found 
at Jordansmühl. In the first place, it is remarkable that there is 
no parallel structure, as likewise observed by Roth on the Weiss- 
stein of. Mlietsch; further, some varieties of the Jordansmühl Weiss- 
stein do not contain feldspar at all; and lastly, the chemical composition 
is quite different from that of granulite. The typical granulite, also, 
does not contain mica, which Traube observed in the nephrite. (Über 
den Nephrite v, Jordansmühl, s. 414.) 

Consequently, the questions to answer are: What is the Weiss-stein 
of Jordansmühl, its origin, and its relations to serpentine? 

Before undertaking to answer these questions Doctor von Sachs 
studied carefully in every detail the Jordansmühl localities. Samples 
were taken from twenty-six different parts of the quarry, and about one 


a Der Weiss-stein des Jordansmühler Nephritvorkommens, by A. von Sachs, Breslau, with 4 text 
figures, From Separat-Abdruck aus dem Centralblatt für Mineralogie, Geologie, und Palæontologie, 
1902, pp. 335-396. 

^H. Traube, Über den Nephrite von Jordansinühl iu Schlesien, N. Jahrb. für Min., Beil.-Bd. II, 
Heft 2, 1884, s. 414. 

e Beitrage z. Kenntniss der Gabbros, Amphibolite, und Serpentine des niederschlesienen Gehuges, 
Greifswald, 1884, s. 40, 
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hundred fine sections examined. According to their exterior appear- 
ance we may divide the rocks of the quarry into three classes—those 
of white to light-yellow color, those of light green to dark green, and 
a third class representing a mixture of the white and colored sub- 
stances. The first class is not banded or lined; the second is narrow 
lined, and the third wide lined. 

The quarry represents a curve with an opening to the east, and is 
divided into five different portions of production: 

1. The northeastern wall of the quarry. 

2. The portion surrounding the large nephrite block discovered in 
1899.. 

3. The portion surrounding the mass of so-called Weiss-stein men- 
tioned by Traube (Ueber den Nephrite von Jordansmühl, p. 414). 

4. The portion located in the southern section of the quarry. 

5. The portion situated in the eastern section of the quarry. 

There is an elevated weather-beaten column in the northern part of 
the quarry, and another standing to the northwest beyond the quarry 
proper. | 

According to the proposed division of the rocks of the quarry into 
three classes, the selected samples being designated by letters, there 
are: l 

1. The samples f, m, n, o, x (stones or rocks white in color). 

2. The samples a, b, c, d, e, g, h, k, l, p, r, s, t, u, v, z (light 
green to dark green). 

3. The samples i, q, w, y (combination of white and colored). 

Nos. 2 and 3 are from the west wall of the quarry. 

In respect to the second class, which is not so important in this 
examination, the contents are mostly serpentine; next hornblende 
partially altered, with some nephrite; and, last and of least impor- 
tance, rocks in which talc and chlorite prevail. 

The samples a, b, c, k, r, v, examined under the microscope, present 
only serpentine. No net-like, reticulated structure is visible, so that 
olivine as a source is out of the question (as Traube states, Nephrite 
from Jordansmühl, p. 418). "The so-called knitted structure, pointing 
to the occurrence of pyroxene, is plainly observed. The angle of 90° 
is generally prevalent. The three first-mentioned samples, coming 
from the northeastern wall of the quarry, are of columnar structure, 
but the remainder have a tendency to a small fibrous structure. The 
presence of minute metallic particles throughout in parallel order 
points to the development from original pyroxene minerals. Sample 
t (from the southern portion of the quarry) contains especially numer- 
ous residues of the original material, giving the section the familiar 
porphyritic appearance. 
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NEW ZEALAND. 


The location of a vein of jade, ‘* greenstone,” at Milford Sound, 
New Zealand, has resulted in the organization of a mining company 
under the name of the Milford Sound Green Stone Company, which 
has been capitalized with 10,000 shares, at 1 pound sterling each. 
Until very recently the jade, or greenstone, as it was known, was 
found only in rolled pebbles or howlders, varying in size from small 
pieces to masses weighing as much as the great mass in the Brit- 
ish Museum, 1,131 pounds. As this material has been extensively 
shipped not only to Great Britain and Germany, but to Russia and to 
China, where many of the finest. pieces of art work of recent manu- 
facture are made, it is possible that there will be some market for the 
output. 


THE HEBER R. BISHOP COLLECTION OF JADE AND HARD-STONE 
OBJECTS.« 


. One of the greatest donations of precious-stone materials to any 
American institution was that of the Heber R. Bishop collection of 
jades to the Metropolitan Museum of Art in New York City. This 
collection is now permanently installed in the new wing of the museum, 
and occupies the room immediately north of the hall devoted to the 
J. Pierpont Morgan collection of oriental porcelain. The installa- 
tion of the jade collection is as stately as that of any in the world, 
all of the cases, the handiwork of Allard Freres, of Paris, France, 
being made of gilt bronze and plate glass, designed and executed. in 
the most perfect Louis XV style. The entire hall in fact has been 
pronounced by a number of foreign architects the finest example of 
Louis XV style existing any where except possibly at Versailles or Pots- 
dam. It is a roval collection, and in cases and. surroundings is not 
surpassed in any European museum. Each article is recorded and 
described in the great forthcoming catalogue." Considered as a 
whole, for scientific as well as artistic value, the collection is without 
a peer in oriental collections of hard-stone objects. 

The collection has been arranged and catalogued under the three 
main headings: 

l. Mineralogical, or crude fragments; bowlders, pebbles, ete. 

II. Archivological, consisting of implements, weapons, partly worked 
pieces, and such ornamental and ceremonial objects as were used by 
the ancient or prehistoric peoples of the countries from which they 
come. 

III. Art objects, embracing the many specimens so artistically 
designed by the lapidary craftsmen, which are principally from China 
and India and which form the bulk of the collection. 


a Metropolitan Museum of Art Hand-Book No. 10, 1904. 
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Under this last section there has been made a collection of rock 
crystal, agate, and other hard stones, beautifully carved and showing 
a degree of artistic ability equal in all respects to that exhibited in 
jade carvings, with such change of design as the various textures of 
the rock crystal, amethyst, agate, Jasper, and other materials required. 


MINERALOGICAL. 


The mineralogical series includes not only fragments of crude jade 
from mines and quarries and bowlders and pebbles from the beds of 
jade-producing rivers, but also pieces removed from objects of worked 
jade for the purpose of chemical analysis or of other scientific research. 
Every continent except Africa is represented in the various localities, 
though the list of countries is to a certain extent tentative. 

Europe is remarkably well represented by specimens from several 
localities. | 

134. A huge block, weighing 2,140 kilos, discovered in 1899 by Mr. George F. 
Kunz in a stone quarry near the village of Jordansmühl, Silesia, Germany. Several 
specimens have been detached from different parts of the block and subjected to 
various tests. Nos. 134 A and 134 B of the collection are from one end, and show much 
alteration, but No. 134 C from the other end of the block shows the beautiful quality 


of the almost pure nephrite. These are supplemented by Nos. 135-143, fragments 
picked up at different times in the same quarry at Jordansmühl 


probably originally part of the large rock and collected at a later date, 
November, 1900, by George H. Kunz, son of George F. Kunz, and 
with them is a series of the rocks and minerals associated with 
nephrite. — 

ARCHJEOLOGICAL. 

It has been customary to designate as celts all objects included in 
this class; but a study of the collection shows so many different forms 
classed under this name that they have been separated into axes, adzes, 
hatchets, knives, chisels, ete., arranged under the names of the coun- 
tries from which they come. Those from Switzerland, France, China, 
Mexico, and Guatemala date from the neolithic period and are classed 
as prehistoric. Undoubtedly from the same period are the greater 
number of the crude, the rough, and the polished materials from 
Dritish Columbia, Alaska, and New Zealand, though many of these 
are quite modern, almost of the present period. In some instances 
jade has been used in these countries from an unknown antiquity 
nearly to modern times. 

The two specimens classified under this head of partly worked pieces 
are of special interest because of the evidence they afford of the old 
methods of working jade. 

298. An ancient worked fragment from Guatemala. Exceedingly interesting as 
showing that in pre-Columbian times crude jadeite existed in Guatemala or Mexico, 


that it was worked on the spot, and that the aborigines of these regions knew the 
use of the cylindrical drill. 
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299. A large partly worked piece from New Zealand, Evidently a stock piece, 
showing several ground facets and saw marks, and an arrested attempt to remove a 
long kern or eardrop. 


The prehistoric specimens in the collection that served a purpose 
as ornamental and ceremonial objects are few in number and are 
all from Mexico and Guatemala, except one piece from New Zealand. 
They consist principally of beads and pendants of various kinds; some 
are sculptured, and all are highly polished. Though most of the 
objects are said to have come from Mexico and Guatemala they are 
undoubtedly of Mayan origin. 

Tomb jades.—A certain number of pieces have been separated from 
the general collection of art objects of China and grouped under the 
head of tomb jades. This is a very strong series and exhibits evi- 
dences of decomposition of material and staining of surface such as 
would be produced by burning or by burial underground fora long 
period. “Han yú ” was the name the Chinese applied to the jade which 
was used in ancient times to be put into the inouth of a corpse before 
burial, but the name has gradually been extended to include all kinds 
of jade found in the present day in ancient tombs. The group of 
tomb jades in the collection contains examples of many curious insignia 
of rank, many amulets, sacrificial utensils, etc., and ranges in time 
from the prehistoric period down to the Sung, the Yuen, and the early 
Ming dynasties. Most of the pieces are to be attributed to the Han 
dynasty, which flourished from B. C. 206 to A. D. 220. The Chinese 
themselves cultivate the greatest reverence for antiquity, and they 
classify pieces of ancient jade as the rarest and most precious of their 
archaic treasures. No collection of Chinese jade could be considered 
complete if it did not contain a certain proportion of these ancient 
specimens. 

ART OBJECTS. 


The remainder of the collection is comprised under this heading 
and embraces many specimens of several varieties of jade which 
have been artistically designed for ceremonial worship in temples or 
private shrines, for use in the studio of the artist or cal!igraphist, for 
the decoration of the cultured home of the Far Eastern virtuoso, in 
short, for any of the manifold purposes for which this precious mate- 
rial has been utilized by the lapidary craftsman. The artist has occa- 
sionally lavished upon it the utmost resources of the glyptic art. The 
most intricate and delicate lapidary work combined with the greatest 
detail and perfection of polish and finish have been employed, and, as 
in India, sometimes the soft sheen of a perfectly rounded box reflect- 
ing and multiplying the rich effect of a jeweled decoration has been 
brought into use. 

The Chinese specimens include all art objects of jade from that 
country, except the few carved pieces which have been separated from 


PRECIOUS STONES. 935 


the rest and put among the tomb jades. They have been divided into 
three classes—carved jades, jeweled jades, and jade flowers and fruits; 
and they have been further classified as far as possible in chronological 
order, beginning with the Han dynasty (B. C. 206 to A. D. 220) and 
extending down to the present time. Objects in jade of Chinese manu- 
facture are rarely inscribed with a date outside the imperial workshops 
in the palace at Peking, so that the inscription of a mark” under 
the foot of a piece may generally be taken to indicate that it was espe- 
cially made for the use of the Emperor whose reign is indicated. 
There are many such in this collection, and some of the finest pieces 
came originally from the Yuan Ming Yuan, the summer palace of the 
emperors of China, situated near Peking, which was burned and sacked 
during the Anglo-French expedition of 1860, 


SPODUMENE, HIDDENITE, AND KUNZITE. 


NORTH CAROLINA AND CALIFORNIA. 


Spodumene has long been known to mineralogists, but only within 
recent years has it been ranked among gem minerals. It is a silicate 
of alumina and lithia, rather complex in constitution and peculiarly 
liable to alteration, the first effect of which is to destroy its transpar- 
ency, so that niost of the spodumene found is opaque and of little or no 
beauty. In this condition it is somewhat abundant at several localities 
in New England and also in Pennington County, S. Dak., the crystals 
often being very large, but dull and unattractive. It began to be 
recognized, however, some twenty-five vears avo, that all these erystals 
had undergone alteration and must originally have been very beauti- 
ful. The change had proceeded from without inward, and at the 
center were found portions that still retained the color and transpar- 
ency that once belonged to the whole. Even these remnants, however, 
were so fissured and marred that they could hardly be used for gems; 
but they indicated a lost elegance that led the writer to apply to 
spodumene the expression “a defunct gem." Since then, however, it 
has been found in the unaltered state and in several colors at two or 
three localities, and has come into recognition as an interesting and 
beautiful gem stone. . 

The name spodumene is from the Greek spodos, ashes, from the 
dull whitish color of most of the altered crystals. In Europe the 
mineral is also frequently called triphane. A transparent yellow 
variety is known from Minas Geraes, Brazil, and these specimens have 
been to some extent cut into gems. In 1881, Mr. W. E. Hidden dis- 
covered numerous clear, bright green crystals at Stonypoint, Alex- 
ander County, N. C., which were found in seeking for emeralds. 
Their real character was not recognized at first, and they were 
supposed to be cyanite or diopside; but an analysis by Dr. J. Law- 
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rence Smith, of Louisville, Ky., showed them to be spodumene. He 
proposed for this new variety the name of hiddenite, which it has 
since borne, and it has also been called lithia emerald. This discovery 
excited much interest, and the new and beautiful American gem at 
once came into favor. The yield, however, was limited in amount, 
and for several years past, because of litigation and from other causes, 
the mine has not been worked. 

Within the last two vears another, and by far the most remarkable 
discovery of gem spodumene, has been made in San Diego County, 
Cal. The crystals from North Carolina are small, though very 
beautiful; but the California crystals are of noble size. They are of 
a delicate rosy lilac or amethystine tint, are perfectly clear and of great 
brilliancy, so that large and elegant gems can be cut from them. This 
variety has received the name of kunzite, proposed by Prof. Charles 
Baskerville, in consequence of its first having been identified by the 
writer. The amethystine spodumene has also some very marked and 
peculiar physical properties, to be described further on, which render 
it a mineral of special interest, apart from its value as a gem stone. 

Spodumene occurs abroad in the Tyrol, in Sweden, at Killiney Bay, 
Ireland, and near Peterhead, Scotland. In the United States it has 
long been known at Peru and Windham, Me., and at Winchester, 
N. H., but chiefly at several places in Massachusetts and Connecticut. 
In the former it appears at six localities in the western part of Hamp- 
shire County, in the towns of Chesterfield, Goshen, Chester, and 
Huntington. These localities and the great crystals there found, with 
their alteration products and associations, were described and discussed 
at length in 1878 and 1879 by Dr. Alexis A. Julien.¢ In Connecticut 
the principal occurrences are at Brookfield and especially at Branch- 
ville, and the remarkable development of spodumene at the latter 
place was similarly described in four articles, from 1878 to 1880, by 
the late Prof. George J. Brush and Prof. E. S. Dana.? It was here 
that the large altered crystals were found to have retained some inte- 
rior remnants of their original transparent character, of a rich lilac 
tint. Some specimens from one or two of the Massachusetts localities 
also showed remnants of an original green color, translucent to trans- 
parent. These extended discussions and the evidence which they 
presented as to the changed and *defunct? character of spodumene 
awakened much interest in the mineral and a strong desire to find it 
somewhere in its original and so largely lost beauty. 

Within a year this desire was gratified in part by the finding of the 
““spodumene emeralds” in North Carolina, already mentioned. The 
description and analysis were published in 1881 hy Dr. J. Lawrence 


aJulien, Alexis A., Spodumene and its alterations, from the granite veins of Hampshire County, 
Mass.: Ann, New York Acad, Sei., vol. 1, No. 10, November, 1879, pp. 318-354. 

b Brush, George J., and Dana, Edward S., Spodumene and the results of its alteration, Branchville, 
Conn.: Am. Jour, Sci., 3d ser., vol. 16, 1878, pp. 33, 114; vol. 18, 1879, p. 45; vol. 20, 1880, p. 257. 
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Smith, who proposed to name the variety after its discoverer, Mr. 
Hidden.” Later in the same year Prof. Edward S. Dana described 
the variety more fully, especially with regard to crystallography, 
from additional and finer material.” 

The circumstances connected with the discovery of this emerald 
spodumene were related by Mr. Hidden in a paper published in Octo- 
ber, 1887. The locality, since known as the Emerald and Hiddenite 
Mine, is in Alexander County, 16 miles northwest of Statesville, N. C., 
and about twice that distance southeast from the Blue Ridge. 

The finding of the new variety of transparent lilac spodumene in 
California is one of the most notable discoveries of a gem mineral that 
has been made in a long time. It not only adds a novel and elegant stone 
of purely American production to those used iu jewelry, but a stone that 
has great scientific interest from the remarkable properties it possesses 
in connection with the action of Roentgen (or X) rays and those of 
radium and like substances. The first of these large and elegant 
ervstals were obtained early in 1903, close to a deposit of colored tour- 
maline, itself of notable interest, a mile and half northeast of Pala, in 
San Diego County, Cal., and now known as the Pala Chief. This new 
discovery is but a half mile northeast of the celebrated rubellite and 
lepidolite mine at Pala,” where recent developments have brought to 
light great quantities of amblygonite, this species occurring by the 
ton, while the lepidolite is estimated by the thousand tons. The local- 
ity is thus unequaled in the world for its abundance of lithia minerals. 
The colored tourmalines at the new opening are of remarkable size and 
elegance: but the spodumene crystals were an unexpected novelty — 
large, transparent, and beautiful in their color tones, varying from 
deep rosy lilac at some depth to pale or almost colorless nearer the 
surface, a change doubtless due to weathering or to the action of 
sunlight. ' 

The following figures give the weights and dimensions of seven of 
the principal crystals. 


Weight and dimensions of California spodumene crystal, 


Weight, Weight. Dimensions, 


| 
(frames, (Ouncestroy, Centimeters, 
NG Vitis O EET 128,7 | 17.10, 17 by 11.0 by 1.00 
A O one ene nt Manabe DAN. 17.10" 22by 8.0by 1.50 
NO Acts tL LA QUIM LA bd DI eed 297.0 | 9,55 19 by 5.5 by 1.50 
hype AT EN 256. 6 8.25! Ziby 4.0 by 2.00 
Nü Cc 310.5 | 10.95 | Why 6.0 by 2.52 
NOD td AA AA AA ebd re up 239,5 1 7.70 | I8 by 4.0 by 2.00 
NOT ec muctat uve ua A P REI LER tiene on ben equ e E 1, 000.0 3.00 18 by 8.0 by 3.00 


a Am. Jour. Sei., 3d ser., vol. 21, February, 1859, p. 128, 

u Am. Jour. Sei., 3d ser., vol. 22, September, 1889, p. 179. 

ec Kunz, G. F., Mineral Resources U. 8. for 1893, U. S. Geol. Survey, 1894, p. 695; ibid. for 1900, p. 761; 
ibid. for 1901, p. 71s. 
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These crystals are extraordinary objects to the eye of the mineralo- 
gist; to see flat spodumenes of characteristic form as large as a man’s 
hand, but with bright luster and perfect transparency and of this rich 
delicate pink-lilac tint is a novel and unlooked for experience. 

These elegant tourmalines and spodumenes occur near the top of a 
ridge lying from a mile to a mile and a half from the lepidolite ledge 
of the old Pala locality, and separted from it by a valley some 900 feet 
deep. The ledge in which these new minerals occur is on the west 
side of this ridge and has been traced for 1,200 feet in a northwest- 
southeast direction. The description given of it suggests a large dike. 
The rock is a coarse decomposed granite (pegmatite), the feldspar 
much kaolinized and reduced toa red dirt, and with many large quartz 
crystals, some of them reaching 150 pounds in weight, but not clear. 
This remarkable occurrence was first announced by the writer, in 
Science for August 28, 1903,¢ and in the American Journal of Science 
for September, 1903, and was further discussed by Dr. Charles 
Baskerville, in Science for September 4, 1903.* 

The locality was visited in the summer of the same year by Mr. 
Waldemar T. Schaller, then of the department of geology of the Uni- 
versity of California, now of the United States Geological Survey, and 
a remarkable account of it was published by him in September. He 
described the occurence as follows: ” 

The formation in which these fine crystals are found at the Pala locality consists 
of a pegmatite dike, dipping westerly at a low angle, perhaps 20 degrees. It is more 
or less broken, and as a whole seems to forin the surface of much of the slope of the 


hill on which it occurs, The dike is rather broad, but irregular * * * and has 
a thickness of not more than 30 feet. 


Mr. Schaller goes on to say that the remarkable presence of lithia 
minerals is not found throughout the dike, but is apparently contined 
to certain rather small portions. This is a curious fact in lithology, 
and not readily explierble. The rock is mainly a coarse granitic 
aggregate of quartz and orthoclase, with some muscovite and rather 
broken and rounded crystals of black tourmaline. At times, however, 
lepidolite comes in, replacing the muscovite, and with it appear the 
colored tourmalines instead of the black; and associated with these 
are the spodumenes. The tourmalines and the lepidolite are fre- 
quently inclosed in the quartz and feldspar (as notably also at the 
Mesa Grande tourmaline locality, and at Haddam Neck, Conn.), but 
the spodumenes are rarely so found. They usually occur free, in 
pockets, like the hiddenite spodumene of North Carolina; and from 
this fact Mr. Schaller at that time regarded them as of later formation. 


«Science, new ser., vol. 18, No. 452, 1903, p. 250. 
b Am. Jour, Sei., 4th ser., vol. 16, 1903, pp. 264-207, 
c Science, new ser., vol. 18, 1903, pp. 03-504. 
dScehaller, Waldemar T., Spodumene from San Diego County, Cal: Bull. Dept. Geol, Univ. California, 
vol. 4, September, 1903, pp. 265-275, 
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But subsequent discoveries have shown that the occurrence of the 
spodumenes is probably similar to that of the tourmalines, several 
specimens having been found in which the spodumene is inclosed in 
the pegmatite. 

The great lepidolite mine at Pala, famous for its radiations of rubel- 
lite, occurs in a similar dike of pegmatite, as described by Mr. Schal- 
ler, having the same general dip and strike but not containing any 
spodumenes. The suggestion arises, however, whether the latter may 
not be represented by the alumina-lithia phosphate, amblygonite, 
there so abundant. At both points the rock traversed by the dikes is 
a dark hornblende-diorite containing some orthoclase. | 

The greater part of Mr. Schaller's paper is oceupied with a detailed 
description of the crystals of spodumene, their physical and optical 
properties, their erystallization, and their remarkable etching figures, 
together with an analysis, given on a following page. He mentions 
also the interesting fact of the occurrence of the green variety, hid- 
denite, at the same locality, though apparently in small quantity. He 
speaks of receiving such a crystal, twinned and etched, measuring 26 
by 8 by 7 mm., a very fair size for this variety, but does not allude to 
its transparency or its color as related to gem quality. — The report is 
illustrated with three plates—one showing the locality, one the crystal 
forms, and a third the etching figures magnified. 

Besides this main locality, others have also been discovered in the 
same general region. One of these, to be presently referred to, is 
about 25 miles from Pala. Mr. Schaller says that it is “somewhere 
in the San Jacinto Mountains, probably not far from Coahuila, River- 
side County." IIe adds that kunzite will very possibly be found at 
other points in the San Jacinto Mountains, and also in the Smith 
Mountains of San Diego County. 

The Riverside County locality is situated on Coahuila Mountain, 
some 10 miles west of Thomas Mountain, and 20 miles northeast of 
Pala. It was discovered in May, 1903, by Mr. Bert Simmons. The 
mine bore his name for some time, but has been sold to a Mr. Fano, 
of San Diego, and is now known as the Fano mine. Spodumene, 
green beryl, and gem tourmaline are reported from this mine. 

The first specimens of this mineral reached the writer in December, 
1909, through Messrs. Tiffany & Co., from Mr. Frederick M. Sickler, 
who thought them tourmalines. "Their exact locality was not given. 
In August, 1903, he announced that they came from the White Queen 
mine, nearPala. The crystals, though much smaller in size, are similar 
to those obtained soon afterwards from the Pala Chief. 

The crystals obtained were quite numerous, and vary from half an 
inch or less to 2 inches in length by an inch in breadth. Some are ele- 
gant specimens and could be cut into pale gems. The hardness is about 
4.5. They are perfectly transparent and remarkably free from flaws, 
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and they possess the spodumene pleochroism very markedly. Looked 
at transversely, they are nearly colorless, or faintly pink; but longi- 
tudinally they present a rich pale lavender color, almost amethystine. 
The characteristic etching is also well developed, especially on the 
pyramidal faces; but all of the crystals are dull upon the surface and 
are etched all over as if with a solvent. 

Three of the largest crystals gave the following measurements: 


Measurements of spodumene crustals, 


Radosh dabei isa 53 min. (24 in.) and 35 mm. (13 in.) 
Den PPS aces 37 mm. (14 in.) and 27 mm. (14. in.) 
NN po 11 inm. (Ñ, in.) and 15 mm. (11 in.) 


The specific gravity determined on three erystals was found to be 


Color, weight, and specific qravity of spodwnene erystals, 


Color, | Weight. | es: 

- ———  À—— es | E d irea 
Grams. 

I TRIN ONCE tie AO A EA ene ea AN ODE SA VE Rd 20. 393 3.179 

2 A a eels neto pi RO Sea ee sa vi etate Sele E 8.359 3. 185 

3: Lüvendop e oui esp m nó RXERR EET heel SM es Vapor eddie cues aiu. studie. | 10.872 3. 187 


The crystals are so etched and corroded that the terminations are 
entirely gone, and therefore it is not possible to study their crystal- 
lography to much profit, The rounded protuberances and erystallo- 
graphic points left by the etching are interesting, but it would be 
exceedingly dithcult to make much out of them or to illustrate them. 
Prof. S. L Penfield kindly measured the prismatic angle on two erys- 
tals and reported as follows: “The prism faces were well developed 
and gave good reflections. The prismatic angle m Am’, 110/, 110, on 
two crystals was found to be 867 45’, from which m Ane”, 110/A110— 
03 15, 

“For comparison, measurements were made of the cleavage angle 
of spodumene from Branchville,® a Am!” —937 13’; also of the pris- 
matic faces of hiddenite from North Carolina’? mAn=93" 1#. The 
angle m Am given by Dana in his System of Mineralogy is 03° 0”, and 
is based on measurements made with a contact goniometer by Prof. J. 
D. Dana on a crystal from Norwich, Mass.” 

Aside from differences in color, the fragments of the California 
mineral are remarkably like the etched crystals of hiddenite from 
North Carolina. 

This oceurrence recalls strongly the famous one at Branchville, 
Conn., before referred to and described by Brush and Dana, but 
there the gigantic crystals were almost entirely altered to an opaque 
mineral. 


EA 


a Brush and Dana, Am. Jour, Sei., 3d series, vol. 20, 1880, p. 257. 
b Dana, E.S., Am. Jour. Sei., 3d series, vol. 21, 1881, p. 179. 
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Although these White Queen crystals were the first specimens of the 
mineral to be clearly recognized and determined, it is the Pala Chief 
locality that has yielded all the large and elegant crystals that have 
been cut for gems or made the basis of physical experiments. These 
have all been received from Mr. Frank A. Salmons, from his mine 
already described; although the mineral has been found at some other 
neighboring localities. 

It seems now, indeed, that the unaltered pink and lilac spodumene 
really occurs at several places within a limited region if San Diego 
and Riverside counties. Mi. Frederick M. Sickler, an explorer very 
familiar with the district, claims to have been the original discoverer 
of the mineral some years ago, jointly with his father, Mr. M. M. 
Sickler, but its composition was not known, and from its association 
with colored tourmaline it was regarded as a peculiar variety of that 
species. Since becoming acquainted with its real character Mr. Sick- 
ler has searched for it at various points in the vicinity, and has located 
several claims, together with other parties, particularly a French pros- 
pector, named Bernardo Hiriart, and his partner, Pedro Teiletch. 
The name of Hiriart Mountain has been given to a ridge containing 
several outcrops yielding these minerals, and Mr. Sickler has fur- 
nished the writer with a very clear and connected account of these 
interesting localities. 

He describes the several oceurrences as found in three parallel 
north-and-south ridges called, respectively, Pala Mountain, Pala Chief 
Mountain, and Hiriart Mountain, lving within a breadth of little over 
1 mile and separated by two narrow valleys, each with a stream. On 
the first named is situated the great lepidolite mine, containing radi- 
ated pink opaque rubellite; on the second is the Pala Chief gem mine, 
where the large crystals of colored tourmaline and kunzite are found; 
on Hiriart Mountain are several points of kunzite occurrence, includ- 
ing the White Queen mine. The three ridges are much alike geolog- 
ically, consisting of the same dark bluish-gray diorite described by 
Mr. Schaller, and traversed by pegmatite dikes, with a north-and-south 
strike and a westerly dip. Mr. Schaller states that there is a marked 
difference between the upper and lower portion of these dikes, the 
former having the course pegmatite character and containing the 
tourmalines and spodumenes, and the latter being a fine-grained, 
striped rock consisting chiefly of quartz, feldspar, and mica. If this 
fact be established as general, it shows that the gem minerals lie within 
a somewhat limited zone, which may in time be worked out. The fine 
crystals of the upper portion are found mainly in pockets, with crys- 
tallized feldspar and quartz, and often embedded in a peculiar pink or 
reddish clay-like substance. This latter is doubtless the same as that 
identitied by the writer with montmorillonite, which has been noted at 
Branchville, Conn., Paris, Me., and other localities of lithia minerals. 
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In the coarse upper portion a great variety of minerals.have been 
developed. Mr. Sickler enumerates the following: Quartz—ordinary, 
milky, smoky, rose, and amethystine, also hyalite; orthoclase; albite; 
pyroxene; hornblende, green and black; spodumene—colorless, straw- 
vellow, lilac, and green; beryl—colorless, green, yellow, and rose; 
garnet; epidote; tourmaline — black and of many colors; micas—lepi- 
dolite, muscovite, biotite, damourite, and cookeite; montmorillonite; 
amblvgonite; triphylite; and among the metallic oxides, hematite; 
sulphides, pyrite and molybdenite; bismuth, native and the oxide; 
also apatite, siderite, and columbite. 

On the Hiriart Mountain there seem to be numerous dikes instead 
of one or two great ones, as on the other two ridges. Many outcrops 
and openings show lepidolite, and several show- kunzite at various 
points on the ends and on both sides of the ridge. Eleven claims are 
located and more or less developed. These are the following: 

San Pedro claim, north end; by Bernardo Hiriart and Pedro Teiletch; 
lepidolite and gem spodumene. 

' Sempe claim, crest and west slope; by the same; 'lepidolite, beryl, 
and colored tourmaline. 

Anita claim, west side; Hiriart and his partner; lepidolite. 

Catarina claim, south side; Hiriart and M. M. Sickler; lepidolite, 
amblygonite, and gem spodumene at two openings. 

. El Molino claim, south side; F. M. and M. M. Sickler; gem tour- 
malines. 

Center Drive claim, south side; by the same; beryl and gem tour- 
maline. 

White Queen claim, south side; F. M. Sickler; lepidolite, beryl, and 
spodumene. This is the mine where the first kunzite crystals that 
reached the writer were found in 1902, as above mentioned. 

Hiriart claim, south and east side; M. M. and F. M. Sickler; lepido- 
lite and gem tourmalines. 

Vanderberg claim, south slope; M. M. Nickler; lepidolite, beryl, 
gem tourmaline, and gem spodumene. 

Naylor claim, east slope; F. M. and M. M. Sickler; lepidolite and 
gem spodumene. 

In addition to these the Sicklers, father and son, own the Fargo 
claim, on the west slope, which is promising, but hardly developed. 
They have recently reported the finding of a very tine, deep-colored 
erystal of kunzite, almost flawless, measuring 12.5 by 8 by 3 centi- 
meters, at one of their newer claims on this mountain, 20 feet in the 
ledge and 16 feet from the surface. 


CHEMICAL COMPOSITION. 


Two separate accounts have appeared as to the composition of 
kunzite spodumene, which are in the main closely accordant. One of 
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these is an analysis by Prof. Charles Baskerville and Mr. R. O. E. 
Davis, and the other is the average of several analyses by Mr. W. T. 
Schaller. The results are as follows: 


Analyses of kunzite is from Pala, Cal. 


——À —— e — mo E E ———— RR ERE 


Constituent.a Percent | Constituent.6 Per cent. 
O O —— E 61.05 || -SiOz onda | 64. 42 
Abisinio A A ee ER ELT CC 27.32 
Ni re 206] A eese ee ok ees ed .15 
MiO disutudeusuicibeee UIS ey icie E eus .11 | A A exer vebeblotesbsscoewiuds 7.20 
VAL) A n A iv weet eviews oh SEEMS 39 
CHO PERRO A oak pU T E Cop .03 
MeO ME" P ———— — E None. i DCUM cr None 
A RE n VER pur E nes EE 206^ Calva the bs eu RR RD IRE ME None 
A A E ease ¿30 MgO cr RUE EET E Ehre None 
DEO ui he cas a a iud 6 8R l AA aN CE PP ÓN No loss 
MONON EMON ered e E 29 Toyota 99.51 

A E 100. 15 | 


a Am. Jour. Sci., 4 ser., vol. 18, July, 1904; R. O. E. Davis, analyst. 

b Bull. Dept. Geol. Univ. California, vol. 3, 1903, p. 274; W. T. Schaller, analyst. 

The lime, zinc, and nickel, in the first of these analyses, are unusual 
and peculiar ingredients. Otherwise, both compare pretty closely 
with Professor Pentield’s results" for the unaltered pink spodumene 
remnants at Branchvile, Conn. 

At about the same time that the Pala spodumenes were coming into 
notice, the writer became engaged in a series of investigations upon 
the behavior of gem-minerals with ultraviolet light, Roentgen rays, 
ind various forms of radio-activity. These studies were carried on 
for several months in conjunction with Prof. Charles Baskerville, of 
the University of North Carolina, and resulted in a number of inter- 
sting determinations; but all that calls for reference here is the pecul- 
lar action of this new variety of spodumene, which was found to be 
remarkably sensitive to such agencies. It was in connection with these 
studies and the facts which they developed that Doctor Baskerville 
proposed to name the new variety after the writer.? The following 
extract from his paper gives his first statement of these observations: 


During an extended investigation on certain optical properties of the Tiffany-Mor- 
gan Gem and Bement Mineral collection in the American Museum of Natural History 
it has been my privilege to examine the new lilac-colored transparent spodumene 
described by Dr. George F. Kunz in Science, August 28, 1903, page 280, No. 452, vol. 
18. It has been my good fortune to see and handle from this locality massive spod- 
umene crystals (10 by 20 by 4 cms. ), perfectly clear, of a rose-lilac tint, varying with 
the spodumene dichroism from a very pale tinge when ohserved transversely to the 
prism to a rich amer yaune hue longitudinally.¢ No such crystals of spodumene have 


a Penfield, Am. Jour. Sci., vol. 20, 1880, p. 259. 

b Baskerville, Charles, Kunzite, a new gem: Science, new series, vol. 18, Sept. 4, 1903, pp. 303-304. 

cKunzite is highly dichroitic. With the dichroscope the darker specimens show a rich deep 
purple for the ordinary ray and a pink for the extraordinary ray. In the lighter crystals, almost like 
pink topaz in color, the ordinary ray is pink and the extraordinary ray almost white. To the rubbing 
touch kunzite is not resistant, being in this respect more like topaz. 
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ever been seen before, and the discovery is of great mineralogical interest. The crys- 
tals have been etched by weathering, like the hiddenite variety. The mineral when 
cut and mounted parallel to the base gives gems of great beauty. The chemical 
analvsis, which is under way in my laboratory, will shortly be published. 

The observations of Doctor Kunz sufficiently characterize this mineral of peculiar 
beauty as a new gem, which he has not named. I have submitted large crystals to 
the action of ultra-violet light with very positive continued phosphorescence. When 
subjected to bombardment of the Roentgen rays of high penetration for several 
minutes no fluorescence is observed, but on removal to a dark chamber it exhibits a 
persistent white luminosity not observed with this class of minerals, as learned by 
experiments with altered and unaltered spodumene from the localities mentioned, 
including cut stones and such handsome crystals of hiddenite as afforded by the col- 
lections mentioned. I have been able to excite a crystal (2 by 4 by 10 cms.) by the 
action of the X-rays for five minutes sufficiently to cause it to photograph itself 
when subsequently placed directly upon a sensitive plate (thin white paper being 
interposed) and allowed to remain in an especially constructed padded black box in 
a dark room for a period of ten minutes. The material is penetrated by the rays as 
shown by a cathodegraph. The excitation is not superficial, but persists throughout 
the mass, On account of this unusual and characteristic phosphorescence, as well as 
of the other properties, I propose the name ‘‘ Kunzite,’’ for reasons unnecessary to 
give to American and European scientific men. 


The subject thus opened was followed up by Doctor Baskerville and 
the writer, and the results were presented in a joint paper published 
in July, 1904.42 From this the following paragraphs are taken: 


In a recent investigation ? made by us on the behavior of a large number of min- 
erals and gems with various forms of radiant energy, including the emanations, as 
well as on the production of luminescence in some cases by other physical means, 
the new variety of spodumene, designated kunzite, was found to be peculiarly sensi- 
tive and to exhibit some remarkable properties. 

In general, as shown by these investigations, the gem-minerals were little affected 
by ultra-violet rays; but three species exhibited a high degree of responsiveness to 
these and to all forms of radio-activity, so far experimented with. These minerals 
were diamonds of certain kinds; willemite (zinc orthosilicate), which in some cases 
has been used as a gem-stone, and kunzite. The behavior of the last, as noted in 
various experiments, is unique and will be briefly described here by itself. 

1. Attrition and heat.—Kunzite does not become luminous by attrition or rub- 
bing. Several specimens were held on a revolving buff cloth making 3,000 revolu- 
tions per minute, so hot as to be almost unbearable to the hand, and still it failed to 
become luminous. Wollastonite, willemite and pectolite are, however, very tribo- 
luminescent. 

As to luminescence induced by heat alone, it was found that kunzite does possess 
the property of thermo-luminescence to some extent, with an orange tint and at a 
low degree of heat. 

2. Electricity.—The mineral assumes a static charge of electricity, like topaz, when 
rubbed with a woolen cloth. On exposing kunzite crystals of different sizes to the 
passage of an oscillating current obtained from large Helmholtz machines, the entire 
crystal glowed an orange-pink, temporarily losing its lilac color. A well-defined, 
brilliant line of light appeared through the center, apparently in the path of the 
current. On discontinuing the current, the crystal gave the appearance of a glowing 
coal. It was not hot, however, and the phosphoresence lasted for forty-five minutes. 


a Baskerville, Charles, and Kunz, George F., Kunzite and its unique properties: Am. Jour. Sci., 
4th ser., vol. 15, 1904, pp. 23-28. 
b Science, new ser., vol. 18, 1903, p. 769, 
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Three large crystals, weighing 200, 300, and 400 grams each, were attached to cop- 
per wires so that the current passed from below upward, in one case lengthwise of 
the prism and in the other across the width of it. In each instance the crystals 
became distinctly luminous, a pale orange-pink, and between the two wires a bright 
almost transparent line passed from one wire to the other; in reality, as if two 
elongated cones crossed each other, the line of the path being transparent at the 
sides, whereas the rest of the crystals appeared translucent. After the exposure 
of two minutes they were laid upon photographic plates, and in five minutes pro- 
duced a fine auto-print. The crystals continued to glow for forty-five minutes. 

When a cut gem is suspended between the two poles it becomes an intense orange- 
pink color, glowing with wonderful brilliancy. The discharge seemed as if it would 
tear the gem asunder, although actually it was unaffected. 

3. Ultra-violet rays.—These invisible rays, produced by sparking a high voltage cur- 
rent between iron terminals, caused kunzite, white, pink, or lilac, to phosphoresce for 
some minutes. The white responded most readily. 

4. Roentgen or X-rays.—All forms of kunzite become strongly phosphorescent under 
these rays. An exposure of half a minute caused three cut gems to glow first a golden 
pink and then white for ten minutes. The glow was visible through two thicknesses 
of white paper which was held over it. A large crystal excited for five minutes 
afterwards affected a sensitive photographic plate.¢ Another crystal exposed for ten 
minutes was laid for five minutes on a sensitive plate. The resulting autophoto- 
graph was clear and distinct, but presented a very curious aspect not seen by the 
eye—as of a misty or feathery outflow from the side and termination of the crystal, 
suggesting an actual picture of the invisible lines of force. The other varieties of 
spodumene, natural mineral and cut gems, failed to show this property. We are 
not yet in a position to offer a satisfactory explanation of this fact. 

6. Conduct with radium preparations. —Ex posed fora few minutes to radium bromide 
with a radio-active strength of 300,000 (uranium being taken as unity), the mineral 
becomes wonderfully phosphorescent, the glow continuing persistently after the 
removal of the source of excitation. The bromide was confined in glass. Six hundred 
grams of kunzite crystals were thus excited with 127 milligrams of the radium bromide 
in five minutes. The effect is not produced instantaneousl y, but is cumulative, and 
after a few moments' exposure the mineral begins to glow, and its phosphorescence 
is pronounced after the removal of the radio-active body. The luminosity continued 
in the dark for some little time after the radium was taken away. Noother varieties 
of spodumene examined, including hiddenite, gave like results. In this respect, as 
with the Roentgen rays, the kunzite variety stands by itself. 

When pulverized kunzite is mixed with radium-barium chloride of 240 activity or 
with carbonate of lower activity the mixed powder becomes luminous and apparently 
remains so permanently; i. e., in several months no loss has been observed. The 
same is the case if pulverized wollastonite or pectolite be used instead of the kunzite. 
When either of these mixtures is put in a Bologna flask and laid on a heated metal 
plate (less than red-hot) the powder becomes incandescent and remains so for a 
long time after removal. 

These three minerals phosphoresce by heat alone, as was mentioned above in 
regard to kunzite. Perhaps this luminosity of the mixed powders at the ordinary 
temperature may be accounted for in part by the evolution of heat ¢ on the part of 
the radium compounds, but there are experimental reasons which cause us to reject 
such explanation for the total effect. 


a Science, new ser., vol. 18, 1903, p. 303. 
b This test was mude by Dr. H.G. Piffard, of New York city. 
o P. Curie and Laborde, Comptes Rendus, vol. 136, p. 673 
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The emanations of radium, according to Rutherford,4 are condensed at a temper- 
ature of —130° to —140° C. The emanations were driven from radium chloride by 
heat and condensed with liquid air on a number of kunzite crystals, according to 
a method which will be described by one of us (B) and Lockhart in another paper, 
and no phosphorescence observed. Consequently kunzite responds only to the y rays. 

6. Actinium.—A sample of the still more rare and novel substance discovered by 
Professor Debierne? and received from him through the courtesy of Professor Curie, 
was also tried as to its action upon kunzite and some other minerals. The actinium 
oxide, with an activity of 10,000 according to the uranium standard, gave off profuse 
emanations and affected diamonds, kunzite, and willemite in a manner similar to the 
radium salts, with quite as much after-continuance. However, we have not tried 
the condensation of these emanations upon the minerals by refrigeration. 

The peculiar properties of the kunzite variety of spodumene which have been 
enumerated have not been observed in any other of the gems or gem minerals that 
we have examined. It is barely possible that the small amount of manganese may 
have much to do with it, but from our present knowledge basing a chemical ex plana- 
tion thereon is idle. 

Sir William Crookes, the eminent English physicist, conducted 
some similar experiments on the behavior of kunzite with radium bro- 
mide and obtained identical results, as stated by him in a letter to the 


writer in October, 1903. 


USE OF KUNZITE IN JEWELRY. 


Kunzite has now been cut and sold as a gem for about one year, and 
has been received with much favor as a new and a wholly American 
gem. At first it was feared that it might be difficult to cut, as many 
specimens, being mistaken for a variety of tourmaline, were ruined 
in the attempt to cut them because of their strong tendency to cleav- 
age. But the fact that kunzite spodumene has a facile cleavage in 
one direction was soon understood by lapidaries who were familiar 
with the cutting of the hiddenite variety or of the yellow spodumene 
from Brazil. 

The result is that there has been no difficulty in having the gem cut 
into every form—brilliant, degree top, mixed brilliant, and other 
styles—-and of sizes weighing from one to one hundred and fifty carats 
each. In color they vary from almost white with a faint pink tone 
through pink and lilac pink into dark lilac. The gem is remarkably 
brilliant, no matter what the color. It is usually perfect and free from 
flaws, and, when pink, is one of the few natural stones of that color. 
Asa lilac gem it is quite unique. The price has varied from six to 
twenty dollars per carat, although generally it has averaged one-third 
of the latter figure. 


aPhilos. Mag., vol. 5, 561, b Comptes Rendus, vol. 129, p. 593. 
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QUARTZ. 
SMOKY QUARTZ. 


MARYLAND. 


In the report of this Bureau for 1896 reference was made to a large 
crystal of smoky quartz from Harford County, Md., and to the evi- 
dence afforded by the numerous pebbles of this material in the Potomac 
gravels of its presence in considerable amount in the crystalline rocks 
farther up. It seems that an enormons specimen of this mineral was 
obtained in Maryland many years ago, which has not been heretofore 
recorded. Mr. Edward C. Mitchell, president of the Academy of 
Sciences of St. Paul, Minn., writes that he has in his possession a fine 
crystal of smoky quartz, 16 inches long, 74 inches in diameter, and 
weighing 47 pounds, which he found in 1860 near Ellicott’s mills, in 
Howard County, Md. 

BLUE QUARTZ. 


WYOMING. 


A discovery has lately been made in Wyoming of a beautiful mineral 
association, consisting of a brilliant coating of quartz crystals over a 
blue or greenish-blue copper silicate. The specimens are similar to 
those so well known and so much admired from the Globe mine, Gila 
County, Ariz., and are quite equal to them in elegance. The Wyo- 
ming locality is the Sunrise mine, near Hartville, Laramie County, a 
region already known for its remarkable moss agate. In the speci- 
mens here obtained the base is a reddish-brown ironstone; upon this 
rest successively a layer of fibrous radiated green malachite, then of a 
blue chrysocolla, and then of a pale, almost turquoise, blue mineral 
(cupreous allophane?), upon which is a coating of quartz crystals, some- 
times colorless, translucent to transparent. The sparkling surface and 
the rich blue-green color showing through it from beneath make a 
combination of great beauty,and this quartz is generally thick enough 
to admit of a polish and makes a very pleasing ornamental stone. 


AMETHYST. 
NEW JERSEY. 


Amethysts in beautiful specimens have been found on the Haledon 
property and in the Sourbut quarry at Paterson Falls, Paterson, N. J. 
The crystals are generally very dark purple at the points, turning 
into white at the base, and occur associated with apophyllite and other 
zeolites in a trap rock, being found in the blasting for that rock, 
which is extensively used as a road-making material in the vicinity of 
Paterson and elsewhere in New Jersey. 
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Amethysts in groups of crystals were found in a mica mine in the 
valley of Cashiers, North Carolina, by Rev. H. Bennett, about 100 
vards from the Adams house. There were two masses weighing from 
10 to 20 pounds cach, made up of grouped crystals; one was beauti- 
fully clear, but flawed, and the other was smoky amethyst. 


NONCRYSTALLINE QUARTZ. 


AGATE AND CHALCEDONY. 


TEXAS. 


A magnificent series of agate and chalcedony specimens ranging 
from 2 to 6 inches in length and 4 inches across, beautifully polished, 
were shown in the exhibit of the State of Texas at the Louisiana Pur- 
‘chase Exposition, St. Louis, 1904. "These agates were collected and 
prepared under the direction of Prof. William B. Phillips, director of 
the State mineral survey at Austin, Tex. They were found in many 
places in the counties of Pecos, Brewster, Presidio, Jeff Davis, and El 
Paso. The more important localities are in Brewster County, from 
10 to 15 miles northeast of Alpine and from 15 to 20 miles south of the 
same town; also south and southeast of Santiago Peak, and at many 
points in the lower part of the county; and in Presidio County, from 
10 to 15 miles south of Marfa. These are the localities which have 
produced the best agate so far. 


MOSS AGATE. 
WYOMING. 


Large masses of the moss agate, as mentioned in this report for 
1894, have been found in abundance in the foot range of the Black 
Hills, in the Hartville mining district, about 130 miles north of Chey- 
enne. The material occurs in lenses, or interrupted veins, from 5 to 
6 or more inches in thickness, and varying in width from 2 to 3 feet. 
More than 7 tons of it were mined during the year 1903, and sent,to 
Germany for cutting. 


AGATIZED WOOD. 


ARIZONA. 


Petrified forests of Arizona.—Prof. Oscar C. S. Carter, in the Frank- 
lin Institute Journal," presents an admirable article on the petritied 
forests of Arizona, giving exact information as to how to visit the 
locality. The article contains illustrations of the forest and & map 


aJour. Franklin Inst., vol. 157, No. 4, 79th year, April, 1904, p. 293. 
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showing its relation to the Painted Desert. A magnificent series of 
the agatized wood is now (at the time of the writing of this report) on 
exhibition in Block 40 of the Mines Building at the Louisiana Purchase 
Exposition, St. Louis, Mo. It is the finest collection that has ever yet 
been shown to the public: single stumps weigh 1 ton or more, each 
stump 5 or 6 feet in length; slabs 5 feet in diameter are magnificently 
polished by the ingenious mechanical contrivance devised by Colonel 
Drake and driven by water power at Sioux Falls, S. Dak. 


EGYPT. 


Silicified wood from Egypt.—Dr. Alexis A. Julien? gives a descrip- 
tion of a specimen of silicified wood from a petrified forest near Cairo, 
and the mode of distribution of the fungus throughout its ducts. An 
interesting association of crystals of hematite and of pseudomorphs 
after gypsum and halite occur, which testifies to the earlier conditions 
of petrifaction. The organic forms bave been preserved in remarka- 
ble perfection and abundance. The generic relationships and genetic 
local history of the wood are then discussed, with a review of various 
theories of the process of silicification. 


OPAL. 
IDAHO. 


Considerable interest was manifested in the opal mines of the Lemhi 
district, Owyhee County, Idaho, described in the report of this Bureau 
for 1902. Several companies were organized, but little active work 
was done, and for financial reasons operations were suspended. 


WEST AUSTRALIA. 


Mr. Edward L. Simpson, mineralogist of West Australia, commu- 
nicates a discovery of crocidolite opal made three years ago by two 
prospectors, in all about 2 pounds of this material being obtained at 
the Bulgaroo opal mine in about latitude 26° S., longitude 116° E, 
The miners were compelled to abandon the lease on account of lack of 
water. Mr. Simpson believes the stone to be a replacement of veins 
of asbestos by hydrous silica and oxides of iron. The opal was fawn 
colored and the crocidolite a pale reddish brown, the opal and the 
crocidolite occurring in alternate bands, and when the stone is polished 
a beautiful effect of the silky reflection of the crocidolite combined . 
with the rich fawn color of the opal is obtained, which causes the stones 
to differ from any variety of these gems found anywhere else. 


aGeol. Soc. America, Sixteenth Winter Meeting, St. Louis, Mo., December 30, 1903-January 1, 1904. 
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MOONSTONE. 
CALIFORNIA. 


Minute crystals of the adularia variety of moonstone with beautiful 
blue reflections, occurring in a volcanic rhyolite rock, were found at 
Rialto, in the Funeral Mountains, in Inyo County, Cal., near the line 
marking the boundary between California and Nevada. These tiny 
moonstones are of wonderful beauty, but are valueless on account of 
their small size. They were supposed to be opals by many collectors 
who distributed them. 


NORTH CAROLINA. 


On the Bowman place, 1 mile north of Bakersville, Mitchell County, 
N. C., has been found an oligoclase, or sagenitic moonstone, contain- 
ing, in addition to the beautiful luster, interior reflections, which are 
due to the presence of crystals of goethite, making it really a moon- 
stone with sunstone effects. The occurrence was noted by. Mr. 
Daniel C. Bowman, of Bakersville, N. C. 


WEST AUSTRALIA. 


Mr. E, L. Simpson, mineralogist of West Australia, says that he 
has found several fine specimens of moonstones on the old beach at the 
mouth of the Bows River, 28° 30' 5., 114° 30’ E., in an hour’s picking. 


FUCHSITE. 


Fuchsite as an ancient decorative stone.—Among the various green 
minerals used by the ancients for decorative purposes, compact fuch- 
site must now be included. An interesting account is given by Prof. 
H. A. Miers, of London, of a fragment of a Roman statuette composed 
of this material.^ It was found in the Oxford collection, but with no 
- record of its source. The specimen is 3 inches long, and represents 
the thigh of a human figure from the hip to the knee. It is well 
executed and is referred by archeologists to the best period of Roman 
work. The piece is bored at both ends, as though the figure was made 
of portions fastened together, thus suggesting that the material was 
scarce and not to be had in large pieces. 

The stone is of an emerald-green color, translucent, and beautifully 
polished; it is not quite uniform in tint, having clouds or patches of 
deeper green, and also of brown. Thereare bright internal reflections, 
resembling flawed emerald; but the fractured surface shows the tex- 
ture of a compact micaceous mineral, consisting of minute flakes or 
plates. The microscope reveals for these an axial angle of about ¢0° 
and a negative bisectrix nearly perpendicular to the cleavage. Tke 


a Mincralog. Mag., vol. 13, No. 62, December, 1903, p. 332 
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brown patches, which resemble iron stains, are found to be caused by 
minute inclusions, probably rutile. Blowpipe examination shows the 
presence of chromium, thus identifying the material as fuchsite. Its 
density is 2.84. 

The specimen thus determined is a surprise to archeologists, who 
have never known it or, at least, recognized it before. Max Bauer, 
indeed, has noted its use as the material of prehistoric beads in Guate- 
mala.* But it is new to classical students, and Professor Miers thinks 
that this discovery may lead to others heretofore unsuspected. The 
micaceous character would not be observed in a piece entirely polished, 
and specimens may exist that have never been recognized. The color 
and luster are so beautiful that Professor Miers thinks it may well have 
been a valued ornamental stone, and very probably was one of the 
many kinds of so-called smaragdus. He quotes Pliny’s description of 
one variety as being quite suggestive of this compact emerald fuchsite.? 


TURQUOISE. 
NEW MEXICO. 


An extended account of the turquoise of the Cerrillos hills in New 
Mexico, by Mr. Douglas W. Johnson, now of the Massachusetts 
Institute of Technology, has been published within the last year in 
the School of Mines Quarterly of Columbia University,” New York 
City. The discussion occupies three papers—one on the general geol- 
ogy of the turquoise and two on the petrography, the last of which 
deals more particularly with the matrix rock. The articles are 
illustrated with plates, and accompanied by analyses, historical notes, 
and comparisons of material from other places. 

The exact localities are clearly defined. The great ancient excava- 
tions that attracted so much attention at first are on what is called 
Mount Chalchihuitl, an inconspicuous hill or knob east of Grand Central 
Mountain, which latter is the most prominent point in the line of the 
Cerrillos hills. These two have been confounded by some observers. 
The old workings, after being reopened and to some extent developed, 
were ere long abandoned for what was found to be a more favorable 
locality, where are now the main workings of the American Turquoise 
Company. These are “situated at the southeastern end of Turquoise 
hill, a low ridge rising above the level of the plains northeast of the 
main group of hills." On this ridge also are very ancient mines at 
several points, but they have not attracted so much notice as the 
extraordinary excavations at Mount Chalchihuitl, where work was done 
with the aid merely of stone hammers and fire that is actually amazing 

a Centralblatt für Mineralogie, 1900, p. 291. 


b Hist. Nat., lib. XXXVIII, 18. 
o School of Mines Quart., July-October, 1908. 
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in its extent. “The whole north side of the hill has been quarried 
out, * * * while less extensive excavations are found in other 
parts of the so-called mountain.” The mass of rock taken out forms 
a ridge surrounding the great opening, and appears in the photograph 
as a sloping hill overgrown with cedars and pifions; beyond this rises 
the cliff-like wall of the main excavation, which goes down to a great 
depth. Prof. William P. Blake, the first describer, in 1858,¢ referred 
to the débris as thousands of tons in quantity; and Prof. Benjamin 
Silliman, in 1880,” estimated it, on the authority of a local surveyor, 
as covering 20 acres of ground. Both these observers noted the 
size and age of the trees growing on the dumps and down in the main 
pit as proofs of great antiquity, and Mr. Johnson corroborates their 
testimony. All the indications point to the cessation of this long-con- 
tinued exploitation by the native peoples from the time of the great 
fall of rock in 1680 that cost many lives, and is believed to have led 
to the uprising in the same year against the Spaniards and their 
expulsion from the region. Of this rock-fall Mr. Johnson says: **I 
was able to get far enough back through the débris of the slip to 
make out a part of the old roof of the cave formed by the overhanging 
cliff. It was still black from smoke of ancient fires, and served to 
give a very good idea of the extent of the great disaster.” 

A careful discussion follows of the geological relations of the tur- 
quoise at these localities, and of the views of previous writers as to 
its origin. The rock is a white or sometimes yellowish material that 
has been taken sometimes by unskilled observers for a sandstone, but 
which geologists have constantly recognized as an altered eruptive 
rock. The earlier describers called it a trachyte, but it is now shown 
to be undoubtedly an andesite. Mr. Johnson goes largely into the 
discussion of the evidence on this point in the second part of his paper. 
He calls the matrix of the turquoise “an altered phase of the augite 
andesite forming the main portion of the Cerrillos hills,” The tur- 
quoise itself ““oceurs as seams throughout the rock, filling crevices 
formed by crushing and shearing, and as little nodules in streaks or 
patches of kaolin.” The microscopic structure of these two forms and 
their relations are treated of in his third article. 

As to the origin of the turquoise there have been three theories 
advanced. The first was that of Prof. Benjamin Silliman, in 1881,° 
who regarded the mineral as resulting from alteration of the rock of 
the region by the rise of heated vapors through the lines of fracture 
and shearing. Thus was produced a breaking down of the crystal- 
line structure in the **trachyte" of the Cerrillos, with more or less 
kaolinization. The alumina of the turquoise was derived from the 


a Am. Jour. Sci., 2d ser., vol. 25, pp. 227-232, 
b Ibid.,3d ser., vol. 22, 1881, pp. 67-71. 
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feldspar fhus decomposed, and the phosphoric acid from apatite, which 
isa good deal disseminated through the feldspathic rock when less 
altered. The small percentage of copper came up with the heated 
vapors. The turquoise was thus regarded as a primary product of 
alteration in the matrix rock. 

The second theory was that proposed by Prof. F. W. Clarke and 
Mr. J. S. Diller, in 1887.4 It held to a somewhat similar origin, only 
the turquoise was regarded as a secondary alteration product, derived 
from veins and nodules of apatite. 

The third view, announced by Dr. C. L. Herrick in 1900, considered 
the turquoise to be due to contact metamorphism, by the outbreak of 
syenitic intrusions through mesozoic strata. ‘‘It would appear 
* * * that the turquoise owes its origin to action of the molten 
syenite on the copper-bearing sandstones of the Jurassic * * * 
caught up in its escape.” This hypothesis was referred to in the 
report of this Bureau for 1900, and the views of Doctor Herrick stated 
somewhat fully, with a suggestion that further investigation was 
needed to establish them. 

Between these different theories Mr. Johnson finds little difficulty 
in deciding. The last is dismissed as without substantial basis. No 
sandstones are known in the vicinity, all the rock of the Cerrillos 
being igneous. The question therefore lies entirely between the theo- 
ries of Silliman and of Clarke and Diller. The turquoise is in the one 
view a direct and contemporancous product of alteration of the feld- 
spathic rocks, and in the other a secondary and subsequent one, replac- 
ing apatite. Mr. Johnson feels confident from extended study of the 
locality and of microscopic sections that the former is the correct 
theory. He notes the entire absence in the turquoise veins of either 
any remnants of apatite or any traces of the crystalline structure 
usually so marked in that mineral. All his observations lead him to 
regard the turquoise as having formed directly and not by secondary 
alteration. The general process is considered as well outlined by 
Silliman: the alumina as derived from the partial decomposition of 
the andesite by heated waters or vapors rising through the zones of 
fracture and shearing, the phosphoric acid as coming from apatite 
disseminated through the andesite as a previous accessory constituent, 
and the copper as brought up with the altering vapors. In regard to 
these last two points the fact is noted that apatite is “usually abun- 
dant in all the fresher portions of the rock, sometimes occurring as 
quite large crystals” (though generally minute), but ** is seldom seen 
in the more decomposed portions containing the turquoise— which is 
just what we should expect on. * * * thetheory * * * —here 
supported.” As to the copper, its introduction by the altering solu- 


a Bull. U. S, Geol. Survey No. 42, 1887, pp. 3944. 
b Rept. Governor of New Mexico, 1900, p. 258. 
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tions is connected with the cupriferous solutions which gave rise 
to the copper ores of the general region. ‘‘In the mines of the 
American Turquoise Company the copper is found forming a green 
coating (of malachite) on the walls of the tunnels, etc., whenever the 
rock is left undisturbed for any length of time.” 

The presence of minute amounts of fluorite is noted as highly sug- 
gestive. It is associated with the turquoise in many instances and 
bears about the same ratio to the phosphoric acid of the latter that the - 
fluorine does to the acid in ordinary apatite. This fact is a strong 
indication of an apatite origin for the turquoise, althongh it does not 
clearly determine anything as between the two theories propounded. 

The second part of the article, on petrography, is divided into two 
portions—one dealing with details of the occurrence and structure of 
the turquoise itself and its most immediate associations and the other 
with the matrix rock. The turquoise, in seams and veins and in small 
nodules, varies from the finest shade of blue toa full green. Many 
specimens are marred by specks or veinlets of kaolin or of limonite, 
the latter derived from pyrite, which sometimes remains unaltered as 
brilliant little crystals embedded in the turquoise. Though opaque in 
the mass, the mineral is almost clear and colorless in thin sections. 
Two types of structure are well marked—one fibrous transversely to 
the vein or seam and the other fibrospherulitic. The former of these 
was emphasized by Clarkeand Diller, whose accounts are largely cited; 
the latter was conspicuous in many sections examined by Mr. Johnson. 
Considerable space is given to details of microscopic and optical exami- 
nation of these varieties. The presence of an isotropic mineral, appar- 
ently fluorite, is described, sometimes as a very thin layer between the 
turquoise of a veinlet and the wall of altered andesite, and at other 
times as an interstitial filling between the spherulites when these are 
pronounced. ‘‘The appearance of the turquoise as seen in the above 
relations strongly suggests the crystallizing out of the gem from solu- 
tions in small fissures, excluding the molecules which Jater formed the 
fluorite (7). If these solutions * * * represented in part the 
original apatite scattered through the country rock, the occurrence 
of the fluorite would be quite natural. The evidence does not 
* * * suggest to me the formation of the turquoise from * * * 
vein apatite formerly occupying these same fissures." Moreover, he 
adds, ** no evidence of vein apatite has ever been found in the region,” 
while it is a striking fact that the finely distributed apatite content of 
the unaltered andesite has in some way disappeared from the altered 
portions where the turquoise occurs. On all these grounds Mr. 
Johnson holds decidedly to **the simpler method of origin—that the 
gem is a secondary product, but the original occupant of the vein.” 
The remainder of this part of the paper is given to analyses of tur- 
quoise from these and various other localities, with notes on their 
special physical peculiarities. 
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The portion of the paper that treats of the petrography of the 
matrix rock is mainly occupied with a discussion as to the nature of 
the largely altered feldspar of which it consists. Messrs. Clarke and 
Diller pronounced this to be chiefly orthoclase with a small amount of 
plagioclase, which they regarded as secondary; these conclusions 
rested on microscopic evidence and on one or two analyses that showed 
considerable potash; and these writers remark that this result is rather 
unusual among the igneous rocks of the Southwest. Mr. Johnson 
takes issue with these determinations, and holds that they must be 
based upon exceptional material, as in his study of many sections he 
found the crystalline structure to be chiefly that of a plagioclase, 
which is not secondary, but the main ingredient of the rock. The 
pieces examined were taken partly from the actual excavations on 
Mount Chalchihuitl and partly from less altered rock in the adjacent 
country; and on this and other evidence Mr. Johnson bases his strong 
conviction that the matrix of the turquoise is simply an aes phase 
of the augite-andesite of the region. 


MEXICO. 


Turquoise, which is known at so many points in Arizona, New Mex- 
ico, and southern California and Nevada, must undoubtedly occur in 
the similar rocks south of the United States boundary line, but has 
not been heretofore observed there to any considerable extent. The 
discovery of a turquoise mine, however, is now announced in Mexico, 
in the State of Zacatecas. The locality is in the Santa Rosa district, 
near the town of Bonanza, at a mine which was worked for silver 
(argentiferous galena), and the discovery was accidental. According 
to the manager, Mr. V. D. Williamson, it was made by a lady, Mrs. 
V. M. Clement, a stockholder in the company operating the mine, who 
lived for a time at Bonanza, and frequently visited the workings and 
picked up minerals, etc. About a year ago Mrs. Clement gathered 
some small pieces from the dumps that she thought resembled tur- 
quoise, and, though others made light of it, she insisted on their being 
sent to the city of Mexico and analyzed. They proved to be true tur- 
quoise, and search was at once made for more. The mineral is found 
both in veins and in nodules, and is said to be of rich color and of fine 
quality; and the mine is now operated mainly for the turquoise. No 
particulars are yet given as to the quantity obtained nor the character 
of the rock in which it occurs. 


AMBER. 
EAST PRUSSIA. 


A very extended account of the amber production of the Baltic 
coast was prepared by Dr. R. Klebs to illustrate the great amber 
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exhibit at the Louisiana Purchase Exposition, and published as a guide 
thereto.* 

After some general remarks on the geology of northern Europe and 
the great geographical changes that took place in Tertiary time conse- 
quent upon the elevation of many of the most important mountain 
chains, Professor Klebs proceeds to consider the special conditions 
under which amber was produced. He says: 

Where the Baltic Sea is now situated there was formerly land, the southern limit 


of which was not very far from the Baltic shore of to-day. This land was the home 
of amber. 


He describes the development here of a luxuriant vegetation, chiefly 
of resinous trees, growing on the calcareous soil of the chalk forma- 
tion raised from beneath the sea. A multitude of successive genera- 
tions of these trees flourished and died, their imperishable resin 
accumulating in the soil through long periods of time, while the 
woody portions decayed and have mostly disappeared. 


- 


From their remains it is shown that the vegetable and animal life of that period 
have a close connection with those existing at the present day in the southwestern 
parts of North America and in Japan. The character of the amber forest is distin- 
guished by a great number of oaks and conifers, especially of the Thuja group, with 
which are found Camelliacez, Lauracesm, and numerous other families. 


The wood found in direct connection with amber, or inclosed in it, is 
uniformly seen to be coniferous when its structure is microscopically 
examined. This evidence, however, is general only, and gives no 
means of identifying the species. “A specimen of amber containing 
both the wood and the leaves belonging to it has not yet been found. 
Awaiting this happy chance, it must remain an open question whether 
the amber conifers belong to the genus Pinus or the genus Picea. 
Hence it is best to give the amber tree Góppert's name of Pinites suc- 
cinifer, Which leaves it indefinite whether it is a pine or a fir.” 

On this point, Professor Klebs differs from the amber specialist, 
Doctor Cenwentz, of Danzig, who holds that the microscopic struc- 
ture of the associated wood is so perfectly identieal with that of 
modern Pinus that there is no basis for a distinct genus.^ 

The article goes on to describe the origin of the several varieties of 
amber as now distinguished. On first exuding, the resin was dim and 
cloudy from the presence of a multitude of minute bubbles of sap 
diffused throughout it. But in drying, and perhaps by exposure to 
the heat of the sun, these gradually concentrated, enlarged, and were 
able to rise to the surface of the still soft mass, so that the resin could 
become clear. In these wavs, Doctor Klebs believes that the varieties 
were produced which are designated as follows: Osseous or bony 


aWorld's Fuir, St. Louis, 1901; Collective Exhibit of the German Amber Industry, shown by the 
Prussian Departinent of Trade and Industry; Prof. Dr. R. Klebs, manager and director; Guide, p. 60. 
b Brit. Assoc. Adv. Sci., 1896. Reviewed in Mineral Resources U. S. for 1896. 
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amber (knochig); mottled osseous (bunt-knochig); oily or misty (bas- 
tard and flómig); and clear (klar). The rare green and reddish- 
brown tints may be due to some peculiar coloration of the original 
sap; the dark blue tint sometimes found is of foreign origin, caused 
by deposits of pyrite in minute cavities and cracks. 

It may be noted here that the clearing of a fossil resin may be caused 
by some molecular change not understood, entirely apart from any 
question of bubbles. The fact is familiar to collectors of copal, for 
instance, that pieces which were originally dim will sometimes become 
perfectly transparent, from without inwards, in the course of a few 
years. 

Professor Klebs illustrates the varicties above named from certain 
typical examples in the amber exhibit, specified by number. In the 
** knochiger Bernstein,” the bony or pale opaque variety, **the bubbles 
have a diameter of 0.0008 to 0.004 mm., and the sum of all the bubble 
sections is equal to 0.04 to 0.52 of the entire section.” After these 
illustrations Professor Klebs continues: 


Besides this, we find a second type of amber, which had undergone an alteration 
before being deposited in the soil. Under the heat of the sun, or perhaps of forest 
fires engendered by lightning, the dim or in many cases already half-clear amber 
was sometimes melted again, so as to flow down in threads, scales, and stalactitic 
forms, which quickly hardened at the surface, thus preventing the subsequent 
streams from solidifying together into a complete mass. Thus arose another sort of 
amber, distinguished by its great clearness, somewhat higher specific gravity, and 
especially by its possessing a less degree of cohesion in the direction of its original 
flow than at right angles to it. The trade name of this sort of amber is Schlauben. 


No illustration of this variety is especially cited from the exhibit, 
but similar forms are familiar in copal and other semifossilized resins. 

Specimen No. 122 in the exhibit is of much archeological interest, 
consisting of amber beads from prehistoric tumuli, referred to a date 
a3 remote as 600 B. C. 

At this point the article takes up the historical aspect of the subject 
as relating to Germany, passing over the early traditions of the amber 
trade with southern Europe. 


HISTORY OF THE AMBER INDUSTRY IN GERMANY. 
Doctor Klebs writes: 


The first definite records of the amber industry in the middle ages are of the four- 
teenth century. There was a guild of amber turners in Briiges, which was followed 
by a similar one in Lübeck. Their work was limited to the making of rosaries; 
hence their name of paternoster makers. In 1399 there was in Königsberg a very 
skillful amber cutter who worked for the grand master, making artistic reliefs for 
altars, ete., which were composed of precious metals and incrusted with gemas. 

In the sixteenth century theamber industry had spread and assumed great dimen- 
sions. Königsberg especially produced a great variety of artistic wares in amber. 

All the great works of art, of which there are splendid specimens in almost every 
museum, are of the seventeenth or eighteenth centuries. The imperial collections 
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in St. Petersburg and Moscow, the Grúne Gewólbe (Green Vault) in Dresden, and 
the collection in Berlin possess real gems of art in amber work. 

Especially celebrated is the amber chamber, a remarkable and original attraction 
of the imperial palace at Zaraskoje-Szelo, the furniture of which is composed of gifts 
of Frederick William 1 to Peter the Great and of Frederick the Great to Catherine. 
Amber was then very much employed for royal gifts to friendly courts and their 
embassies. : = 

At the beginning of the nineteenth century the amber industry declined, but 
improved again gradually from 1872 onward; to-day it is still increasing. 

So far as we can learn from historical records amber seems to have been in early 
times the absolute property of the finder. Later on the Dukes of Pomerania claimed 
it for themselves as far as to the confines of Danzig. 

But when the ‘‘ Ritterorden"' (Order of Knights) took possession of Prussia in the 
thirteenth century, not only did they take over the monopoly of the Dukes of Pome- 
rania, but extended this monopoly over the entire line from West to East Prussia. 
From this time on the knights were the owners of every piece of amber, and any 
finder was obliged to give it up to them for a small specified recompense. This law 
is still practically in force, and all the changes in the production and sale of amber 
during the last eight hundred years have been affected by it, with the usual result— 
dissension between producer and buyer. On the one hand has been the continual 
striving on the part of the knights to turn the prerogative into a direct monopoly in 
order to keep the determination of prices in their own hands and thus to rule the 
market; on the other hand, the efforts of the manufacturers to break through the 
monopoly so as to procure their raw amber as cheaply as possible. Side by side with 
this have been the earnest endeavors of the Government to remove abuses and to do 
justice to both sides. 

After having parted with their amber fishing rights on the coast of Samland to the 
bishop of Samland in 1257, and with those on the coast of Danzig to the Danzig 
fishermen in 1312, and to the monastery of Oliva in 1340, the knights attempted to 
annul the contracts they had made and to get the monopoly back into their own 
hands. But not until after many unsuccessful attempts did they succeed (in the mid- 
dle of the fifteenth century) in overcoming all the difficulties in their way. When in 
1466 by the peace of Thorn a large portion of territory was alienated from the order, 
these alienated lands obtained a license by Polish law to extract amber on their 
own territory—a right which West Prussia succeeded in obtaining also on the parti- 
tion of Poland in 1773, which right was thus lost to Samland. Accordingly our 
inland Pomeranian amber monopoly is limited to East Prussia and the diocese of 
Pomerania, while in other inland places the right of amber mining rests with the 
owner of the soil. It is otherwise with the right of collecting amber on the seashore. 
On the coast of Jutland, Schleswig, Mecklenburg, Rugen, and Neuvorpommern, it is 
the property of the owner of the shoreland. From the mouth of the Weichsel to 
Polsk near Danzig, the amber found is the property of the last-named city. On all 
other parts of the Baltic coast of West or East Prussia, as well as in the Pomeranian 
districts of Neu-Stettin, Dramburg, Belgard, and Butow, amber belongs to the State 
as a royal perogative. 

Improved processes.—It was the late Moritz Becker who introduced entirely new 
methods of procuring amber. Instead of ‘‘sticking’’ he instituted diving; instead of 
cutting, mining; and in the deeper water of the sea he attacked the stores of amber 
with steam dredges. He established the steam dredging station at Schwarzort, the 
diving station at Brusterort, and the mines at Palmnicken, now carried on by the 
Prussian State. The open workings at Palmnicken extended rapidly by sections up 
to the neighboring villages of Kraxtepellen and Hubnicken, and are now carried on 
in the Annengrube (Annen mine). Great masses of blue earth are brought up from 
these workings, and thoroughly washed by enormous volumes of water, which carry 
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away the sand and clay through sieves and drains and leave the amber. In 1902 
there were brought up 125,076 cubic meters of blue earth, containing 406,397 kilo- 
grams of amber, or about 34 kilograms (7.2 pounds) of amber to a cubic meter. 

The amber procured in this way, however, is very much weathered on the outside, 
making it impossible for the manufacturers to test it as regards color, flaws, and 
other peculiarities, and thus to fix the use to which it can best be put. The shore 
amber, which the waves in their constant motion have polished against the sharp 
sand and which the heavy surf has pounded and broken, is very much preferred as 
an article of trade. Hence means must be taken to impart similar good qualities to 
the mined amber. What is done on a large scale by the waves is copied artificially 
at Palmnicken on a small scale. The amber taken from the blue earth is placed in 
great revolving barrels along with sand and water; these are kept in motion until 
the dark surface-is removed and the amber has assumed a similar appearance to that 
taken out of the sea. Thus prepared, it is taken to the sorting rooms at Königsberg, 
where the chisel of the workman takes the place of the surf and divides the large 
pieces. 

Production.—Very considerable quantities of amber have been brought up at Palm- 
nicken. In 1901 the whole output was 406,000 kilos; in 1902, 406,397 kilos. In the 
last twenty years there have been obtained 1,716,178 kilos of large pieces, 1,920,450 
kilos of medium-sized, and 4,820,212 of small, making a total of 8,456,840 kilos 
(18,604,248 pounds) of amber. The revenues which the Prussian State draws from 
the royal prerogative are correspondingly high. From 1803 to 1811 the amber 
industry had to receive a subsidy from the Government; after that, however, the 
revenues were as follows: 


Government revenue from amber, 1770-1902. 


Year. Marks. | Year. Marks. Year. Marks. Year. Marks. 
LT i ES 60,000 | 1825.......... 34,000 || 1876.......... 871,000 || 1898.......... 660, 000 
1780........ ...| 53,000 | 1865.......... 41,000 || 1877.......... 770,000 || 1899.......... 826,817 
1790... 14,000 ' 1870.......... 199, 000 || 1880.......... 556,090 || 1900.......... 1, 019, 210 
1810........... 1,000 rr RD . 280,000 || 1881. ......... 561,000 || 1901.......... 1, 539, 273 
1820........... | 45,000 | Lyr MENO 252,000 || 1892.......... 660,000 || 1902.......... 1, 599, 243 


In view of these high figures, one can not help asking the question, What has 
become of these enormous quantities of amber? 

The year 1837 was a turning point in the history of the amber trade. The State 
farmed out the mining of amber along the shore to the adjacent communities. In 
consequence of this, the Samland shore villages began to prosper and rose from a 
miserable condition to be flourishing communities. This prosperity went on increas- 
ing year by year, and the revenues of the State increased at the same time. 

In the year 1860 the amber trade received a great impetus through the enterprise 
of the firm of Stantien & Becker, to whose influence on amber mining I shall again 
refer. This firm went to work with such energy and foresight as to get the royal 
prerogative as a practical monopoly into their own hands. But the complaints of 
the manufacturers against the management of the firm became so urgent that the 
State decided to purchase their whole stock in trade; and thus on April 1, 1899, the 
exercise of the royal prerogative passed again into the hands of the Prussian State. 

The extraction of amber.—As the location of amber is various, so is the manner of 
its extraction. It is to be assumed that in ancient times only that amber was found 
which was thrown up by the sea; but in the time of Pliny it was known that in 
Liguria and Scythia amber could also be obtained by digging. Not until 1585, how- 
ever, bave we any authentic records of the extraction of amber from the earth; this 
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was at Lochstiidt, a fortress of the Ritterorden, on the Frische-Nehrung, between 
Pillau and Konigsherg. 

The oldest picture of the home of amberand description of digging for it are given 
by Hartmann in 1677. In the same book there is a picture of fishermen with their 
nets fishing for amber. Both these pictures are sufficiently interesting to be added to 
this guide on pages 33 and 34. 

In 1872 level mining in the high banks on the shore was resorted to; the digging 
followed the ‘Striped Sands," but the output was so poor that the attempt was soon 
given up. Not until the second half of the nineteenth century did the original 
source of the amber, the “blue earth," become known. Open workings were then 
established at several points on the northern and western shores. These were open 
excavations from which the soil was removed until the blue earth was reached ata 
depth of 90 feet or more. Enormous masses of earth had thus to be removed, for it 
was necessary to clear away 10,000 cubic meters of sand and clay to reach down 
through the funnel-shaped narrow excavation, and expose an area of only 2,500 
square meters of the blue earth. As the soil cleared away was always thrown into 
the sea to become the sport of the waves, the government feared that the banks 
might be more worn away than by.the ordinary action of the surf, and so it puta 
stop to these open cuttings. 

While all these attempts were being made, the fishing for amber in the sea contin- 
ued to yield the chief supply. When violent storms agitate the sea to a great depth, 
masses of seaweed are torn up, bringing up amber entangled with them. As amber 
weighs but little more than sea water, it does not sink immediately, but is carried 
along with the weedsand waves. Thus, after a heavy storm, one sees the sea covered 
over a great extent with a meadow-like surface of seaweed, and the people wait with 
anxiety to see at what point the floating mass will be cast ashore. If the sea breeze 
turns to a land breeze at the critical moment, there begins an eager struggle with 
the watery element. Even in the hardest winter weather the men dash into the 
surf, catching up the masses of seaweed in hand nets and throwing them in on the 
shore where their wives and children search through them for the precious treasure. 
The work must be quickly done, for in a few moments the amber might slip away 
from the entangling seaweed and begin to sink. There have been storms in Novem- 
ber after which the people of one district have gathered 30,000 marks’ worth of 
amber in a few hours. When the sea is smooth, amber is taken by so-called ‘‘stick- 
ing." The men see from the boats when there is a piece of amber of any size caught 
between rocks and stones at the bottom and seek to get it up by means of peculiarly 
constructed hooks and nets. 

In former times merchants went to the shore after a favorable storm and bought 
roughly, by heaps, the amber which had been brought in. This sort of trading was 
naturally calculated to induce extensive speculation. It was again the late Moritz 
Becker, head of the firm of Stantien & Becker, who put an end to this speculation. 
When he had first placed mining in the blue earth on a paying footing, the market 
suddenly became flooded with such quantities of amber that it was impossible to dis- 
pose of it. Becker therefore introduced a system of exact sorting of the raw amber 
in order to allow the different branches of the industry to buy only that sort of 
amber which was suitable to their own trade. Thus every manufacturer gained the 
advantage of being able to concentrate his whole buying power on the kinds suitable 
to his own use, whereas previously he was forced to buy also other kinds which he 
could not use for himself but had to resell to others. This sorting system still pre- 
vails in the amber trade of to-day, and has been retained and extended under tke 
state management. 

Commercial products.—The subdivisions of raw amber for trade purposes fall under 
three heads, viz, pieces suitable for the manufacture of articles connected with smok- 
ing, those which can be used for beads and other ornaments, and those which from 
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their small size can only serve to make varnish. The amber from which mouth- 
pieces for cigars and cigarettes and tips for mouthpieces and pipes are made is called 
Fliesen or Platten, the former being the thicker and the latter the thinner pieces. 
In the manufacture of ornaments and beads, Grundstein and Bodenstein, Rund and 
Knibbel are used. To make varnish, the various Firniss sorts are utilized. Within 
these chief groups there are about 150 trade divisions distinguished partly by size 
and partly by coloring and purity. According to the number of pieces to a kilogram, 
the Fliesen are divided into about twenty grades. In Fliesen No. 0 there are from 
2 to 3 pieces contained in a kilogram; in No. 1, from 10 to 12 pieces, while in No. 9 
there are about 260. The rounder pieces are subdivided into about 18 sorts accord- 
ing to size; of- the largest of these about 10 would go to a kilogram, of the smallest 
about 1,600. These are used chiefly for beads, from the coarser beads for export to 
less civilized countries to the pale yellow olive-shaped bead necklaces destined to 
gleam on the throat of an English or a Turkish lady, and from the clear-cut beads 
of Brunswick, France, and Russia, to the rosaries of the Roman Catholics and the 
Mohammedans. 

The quantity of raw material produced, the exactness of its assortment, and the 
facility of traffic have raised the amber trade now to a point which no other period 
has even approximately reached. The best example of the increase in this industry 
is given by America, where the amber trade has increased five-fold within the last 
ten years. 

The following tables relative to the amber trade are here given: 


Value of amber used in America, 1891-1908. 


Year. Marks. Year. Marks. Year. Marks. Year. Marks. 
11, eee 169,233 || 1896.......... 800,081 || 1898.......... 402,786 || 1901.......... 618, 297 
1892........... 186,951 || 1896.......... 407,733 || 1899.......... 514,609 || 1902.......... 834, 522 
1893........... 137,307 || 1897.......... 854,736 || 1900.......... 485,292 || 1908.......... 885, 332 
TAOS side 6s eae 290, 738 


Country. 1900. 1901. 1902. 


Marks. Marks. Marks. 


Germany ......... Wh Sie Ghai ated te E Saws ei 260,900 | 252, 200 706, 856 
AU ERR A EE 691,100 | 634,500 | 1,193, 141 
RUBI tias 149,200 | 171,300 181, 924 
E 143,500 | 141,500 121,713 
bord us mM E 63, 600 51, 200 48, 328 
TUE ROY es oe carrier -————————,wÉÁ——— — P menses 60, 300 68, 700 75, 214 
PIOUS dama si a 1, 800 1, 900 1,723 


Doctor Klebs enters into some account of the manufacture of amber 
articles as now developed. There isa large and varied production in 
north Germany of objects adapted to the tastes and peculiarities of 
many semicivilized or even barbarous peoples. These have much 
ethnograpbical interest, and a striking display of them is made in 
exhibit No. 124 by the Royal Amber Works at Königsberg, which was 
formed by Doctor Klebs and by Mr. A. Zausmer, of Danzig. Here 
are shown articles of special forms and color shades for exportation 
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to different countries according to the local demand. Among them 
are beads and ear ornaments for the negroes of western and eastern 
Africa; red cylindrical beads for Japan; green round beads (**man- 
darin chains") and rings for China: sacred amulets for Morocco; a 
royal ornament for Korea, etc. 


In the general exhibit modern artistic wares in amber are contributed by several 
firms. 

August Richter, in Hamburg, sends a considerable collection of jewelry in real 
amber. Aside from the great manufacturing centers, this firm has arisen to be one 
of the largest of its kind, entirely through the energy of its head and without any 
extraneous aid whatever. Everything necessary to the complete fitting out of the 
many articles manufactured, from sheet metals and wires in different metals and 
alloys to the cards on which the finished articles are sewed, is produced in the fac- 
tory. In a magnificent mechanical work room this firm makes all the machinery 
for the manufacture of their articles. Among these are especially noteworthy the 
complicated machines for the automatic production of buttons. In the last working 
year collar buttons alone to the value of 1,700,000 marks were manufactured by this 
firm. Latterly the establishment has been noted for the production of modern jew- 
elry after the designs of celebrated artists, such as Bruno Kruse, Hans Dietrich, 
Leipheimer, Professor Kleeman, H. Baum, and others, and it offers an abundance 
of ** motives" in necklaces, girdle buckles, chatelaines, etc. 

Ambroid.—In spite of the manifold uses of amber, a great proportion of the middle 
sorts, too expensive for varnish, would have been practically lost for want of a use to 
put them to but for the invention of a method whereby small pieces may be pressed 
together by hydraulic power. Amber is insoluble in water and can not be melted 
by heat; but at a temperature between 170? and 190? C., it softens without disinte- 
gration to about the consistence of india rubber. 

While in this state small pieces of amber are pressed together in the following 
manner: After being thoroughly cleansed and carefully freed by hand from the 
weathered crusts, they are placed on a very strong, deep, steel tray which is closed 
with a pot-like perforated cover. At a temperature of 200? C., these two vessels (the 
tray and its cover) are pressed together so that the amber in its softened state is forced 
up through the holes of the cover, where in cooling it solidifies into a mass. In this 
way, by hydraulic pressure, amber is obtained in the form of flat pieces which can 
be turned, bored, and polished like natural amber. It is harder than the natural 
material, but inferior to it in brilliancy. 

The many difficulties which present themselves in preparing amber for pressing and 
the waste which takes place render pressed amber (ambroid) quite expensive, but the 
high price is counterbalanced by the increase in adaptability and the decrease of 
waste in turning. Pressed amber is therefore excellent for all cheap bulk articles, 
especially those used by smokers, in which the use of wood, horn, bone, celluloid, 
etc., isavoided for hygienicreasons, and a permanent good appearance is not required; 
but it is not adapted to fine manufactures. All pressed cloudy amber having the 
color of ** bastard" undergoes a change in a very short time after use, which is appar- 
ent not only on the surface, but through the whole mass. The evenly distributed 
cloudiness seen at first becomes after a few months bony white, producing an uneven 
and disagreeable appearance. The clear sorts retain their original quality, but can 
not be compared to the natural amber in beauty and luster. The real amber will 
therefore always be preferred, except for those uses in which beauty and genuineness 
may be sacrificed to mere economy without too much loss. 

It frequently occurs that dishonest dealers endeavor to sell pressed amber for the 
genuine, and it is therefore well to learn the distinguishing features. The natural 
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clear amber is transparent through its entire mass and possesses a strong internal 
glow or ““fire.”” The pressed amber is also transparent, but on close observation it 
can be seen to be not perfectly clear. It contains undulating lines and elevated por- 
tions which reflect the light in different ways, and recalls the aspect of two liquids 
of different densities—as glycerin and water—about to mingle, or of heated air, 
when passing into cooler, and often described as ''trembling air." This distin- 
guishing feature is typical and is best seen when the object examined is so placed 
that the light penetrates as large a mass of it as possible. It is more difficult to 
distinguish the cloudy sorts. There are convex layers of cloudy and clear parts in 
pressed amber, caused by the manufacturing process. These have the appearance 
of the well-known cirrus clouds. These layers show the direction of flow when 
pressed. Ifa cigar holder is cut parallel to this flow, the cloudy layers can be seen 
above one another, extending from the cigar end to the mouthpiece; or if it is cut at 
right angles to the flow they can be seen side by side across the holder. Such 
peculiar cloudy spots and bands are not found in genuine amber, and an experienced 
person can detect the structure immediately, or if not, a microscope will give very 
reliable evidence. In natural amber cloudiness is caused by a multitude of small 
bubbles, as already mentioned, which are round or somewhat oval and are sur- 
rounded by clear amber. In pressed amber the ground is seen to contain a large 
number of flat, crevice-like cavities which run in all directions or appear like moss. 
A mere fragment is sufficient for examination, and this can be procured with a knife 
from a spot which is not conspicuous. 

The Royal Amber Works have placed on exhibition a pillar of pressed amber 7 
meters high, designed by the architect Bruno Möhring, of Berlin. The rests of 
amber in the second pedestal inside the carved work of light gray maple are genuine 
amber. 

Attempts to color an entire mass of amber have been recently successful, causing 
it to resemble other stones. This material can be easily turned and polished, and 
the colors are permanent. On account of its great durability and elegant appearance, 
colored amber will probably prove a substitute for several other materials used for 
decorative effect, where durability is required. 

This seems especially to be the case in manufacturing doorknobs, window handles, 
and similar objects. For such purposes it can compete with ivory, the finest 
material known. Both are very valuable, neither conducts heat, and both are 
equally durable. Ivory, however, changes its hue very quickly and becomes yellow, 
whereas amber retains its color. 


With regard to the source of amber, Doctor Klebs says: 


What quantities of resin must these conifers have produced to have supplied 
the world for thousands of years. And how long will the supply hold out? Both 
these questions are pertinent. The first one is best answered by analogy with living 
trees. The fir-resin trade manages to destroy a respectable number of conifers for 
their supply of turpentine and gallipot resin by wounding the. bark. The Pinus 
nigra, for example, between 60 and 80 years of age, produces from 4 to 10 kilos of 
turpentine and from 1 to 3 kilos of thick resin, in all about 120 kilos of thick resin; 
the Pinus maritima Poir., as much as 400 kilos of gallipot in the same time; Abies excelsa 
D. C., 220 kilos; Pinus silvestris L., 150 kilos; and even the Larix europ:ca L., which is 
poor in resin, 50 kilos of pure turpentine. 

In order to come to definite figures, let us calculate the amber output of a single 
year. In 1902 there were 36,750 cubic meters of soil exhausted, and from that sur- 
face were taken 406,397 kilos of amber, or about 11 kilos to the cubic meter. A Pinus 
nigra, requiring a surface of about 10 square meters, produces from this surface 120 
kilos of thick resin, or estimating the depth at one meter, 10 kilos more than the 
same surface of amber pine or Pinites succinifer. When one considers that not one 
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tree, but generations of them, produced the amber, and that the blue earth was 
probably washed together from large areas, it will appear that in the formation of 
amber no other conditions need be assumed than those that prevail to-day. 

The second question is also easily answered, as careful borings have shown that 
even at the present rate of excessive extraction there is blue earth enough to supply 
the demand for fifty or sixty years to come. Scientifically, however, it is more than 
probable that the amber-bearing stratum may extend so far into Samland as to 
provide a supply for a much longer time. 


SANTO DOMINGO. | 


A very interesting occurrence of amber has recently been brought 
to notice on the island of Santo Domingo, in the Province of Santiago, 
in the Dominican Republic. The locality is at an altitude of 1,800 
feet, near the top of a hill or mountain known as Palo Quemado 
(Burnt Post), at the headwaters of the Licey River, on a small branch 
called the Miguel Sanchez. It is situated about 30 miles inland from 
the coast, and lies some 10 miles northwest of Tambonil and 7 miles 
north of Santiago. The district was until lately almost unknown to 
travelers, but has recently been partly explored by Mr. C. W. Kempton, 
of the Progressive Mining Company of New York, from whom the 
following data have been obtained. 

The amber occurs in a friable, disintegrated, and much broken sand- 
stone, which at times becomes a conglomerate and is much impreg- 
nated with lignite. So much is this the case that the rock is mostly 
dark colored, and after a rain the water of the adjacent stream is often 
black with particles of the lignite. The pebbles of the conglomerate 
are chiefly siliceous, of varied colors, some of white quartz, well 
rounded, 2 or 3 inches in diameter, and smaller ones of rich red jasper. 
This rock is undoubtedly Tertiary, but its precise age is not known. 
Fossil leaves are reported as occurring In it in connection with the 
lignite and amber in groups or masses 2 inches across and one-eighth 
of an inch thick, but unfortunately no specimens were brought. 

The amber itself is found loose in the soil and disintegrated rock, and 
also in the friable sandstone. It appears usually in ovate masses, from 
an inch or two to the size of a man's hand, round, sometimes flattened, 
dull on the exterior, and covered with a brown surface crust, like 
much of the Baltic amber and like buried resins generally. It pos- 
sesses somewhat of the opalescent character of the beautiful amber 
from Roumania, and of that from Catania, Sicily, of which latter a 
very fine exhibit was made at the exposition in Milan in 1831. In 
color it varies from yellow to rich brown, resembling the amber found 
some years ago in the marl beds of New Jersey, but differing from it 
in always showing the petroleum-like fluorescence. It seems to exist 
in considerable quantity, and may prove very valuable for the manu- 
facture of articles of ornament. The exterior is generally roughened 
from weathering. 
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There is a tradition that the natives used to burn a substance of this 
kind as incense in their religious rites, probably this amber; and it is 
said that they still do the same, burning all that they obtain. Its 
existence bas been known for some time, reports of it having often 
reached Santiago; and it was recognized as amber by its electrical 
properties, attracting bits of paper, etc., after being rubbed on the 
clothing. But the region where it occurs is wild and inaccessible, and 
heretofore it has been almost impossible to ascertain any particulars 
about it. 

It is very interesting to compare this occurrence with a somewhat 
similar one reported some years ago in a remote district in southern 
Mexico. From this district pieces of richly colored amber, with a 
fluorescence resembling the Sicilian, occasionally reached the coast 
through natives from the interior, who reported it as so abundant that 
they were wont to burn it. It is known that the Aztecs used amber 
as incense in some of their temple rites, and it was also employed for 
a like purpose in the Catholic churches in the early times of Spanish 
dominion in Mexico." A very fine piece of this amber, perhaps 
the only one in the United States, is in the Field Columbian Museum 
at Chicago. The amber from Santo Domingo seems to have much 
the same characteristics as the Mexican. A number of pieces have 
been sent to the United States, the largest piece that has reached 
this country being about twice the size of a man’s fist. 


FLUORSPAR. 
ILLINOIS. 


Mr. H. Foster Bain, of the United States Geological Survey, com- 
municates the statement that the old and celebrated Shawneetown 
region in southern Illinois has lately been yielding fluorite of remark- 
able beauty. Among some specimens recently sent to the writer for 
examination there were cleavage picces of much elegance from several 
of these localities, notably the Empire mines and Cave-in-Rock. From 
the former were large cleavages of rich reddish purple and of the 
peculiar sea blue of that region. In one case the general appearance 
was of the latter color, clouded at points with the former—like the tint 
of a blue Alabashka topaz with included clouds of Uralian amethyst. 
Both the purple and the sea-blue varieties pass at times into almost 
colorless fluor. From Cave-in-Rock is an octahedral cleavage, per- 
fectly transparent and of amber yellow. A cubical crystal from Rosi- 
clare is pale bluish, passing into nearly colorless. This region from 
Cave-in-Rock to Rosiclare has produced many thousands of tons of 
‘fluorspar that have been used in the industries as a flux and for other 
purposes. 


a Gems and Precious Stones of North America, 1890, p. 302. 
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MISCELLANEOUS. 
PRECIOUS STONES OF PERU AND BOLIVIA. 


The exploration by Dr. G. F. Bandelier of the tombs of the Incas 
and other graves in Peru and the Bolivian region has naturally been of 
great interest. Doctor Bandelier, whose work in anthropology in the 
Southwest and Mexico well equipped him for such an exploration and 
who belongs to the anthropological staff of the American Museum of 
Natural History, had every facility extended to him in his exploration, 
which has resulted in great collections of textiles and of all manner of 
objects used by the ancient Peruvians, so that this collection of the 
American Museum of Natural History is now one of the most complete 
known. Doctor Bandelier gives his observations on the occurrence of 
precious stones and gem minerals as a result of some eight years of 
investigation. These are of much value in connection with the state- 
ments that have appeared for four centuries touching this interesting 
region. 

Antonio Raimondi, the noted Italian naturalist, to whose labors Peru 
is so much indebted, nowhere in his numerous treatises mentions the 
presence of gems in Peru or in northern and central Bolivia. During 
thirteen years of residence in Peru and upper Bolivia Doctor Bandelier 
could not find any authentic account of the location of any gem of 
practical value in either of the republics named. 

With the interest for mining in Bolivia that has recently been 
awakened outside of its territorial limits, and particularly among 
North American prospectors, it is to be expected that discoveries of 
minerals which are considered precious when ina state of sufficient 
purity will sooner or later be made; but up to the time of Doctor 
Bandelier’s investigation there had been no authentic finds of either 
diamonds, rubies, sapphires, emeralds, topazes, almandines, or zircons. 
The following are the stones of which Doctor Bandelier heard from 
reliable sources or that he actually saw: 

Amethysts.—These occur in southern Bolivia, in the districts of 
Tarija and Tupiza. 

Garnet.—A number of well crystallized and very characteristic 
specimens of melanite from the province of Inquisivi in the southern 
portions of the department of La Paz were seen, but while the species 
was unmistakable, the crystals were opaque and without any value 
‘commercially. 

Tourmaline.—The common black variety accompanying cassiterite 
occurs near La Paz. 

From southern Bolivia and from the vicinity of its former capital, 
Sucre, rubies and almandines are reported to appear in the sands of 
rivers. Diamonds are thought to exist, accompanying gold in the 
Tipuani gold district on the eastern slope of the Cordilleras. There is 
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no impossibility that such reports may at some future time prove to 
be the shadows cast before real events. In the neighborhood of the 
city of La Paz there are streams carrying gold, with its usual accom- 
paniment of titanic iron, wash tin, and metallic grains, the nature of 
which is yet úndetermined. Such mineralogical associations may yet 
prove significant. 

In regard to emerald, Doctor Bandelier states that this is the gem 
about which in those parts of South America more has been said than 
about any other. It is certain that many emeralds have existed in 
private hands for centuries past, since the times of the Spanish colo- 
nization. But the source whence these precious stones came, which 
are seen worn in rings, bracelets, and other articles of personal adorn- 
ment, has never attracted due attention. Doctor Bandelier holds that 
never in any part of Peru (Bolivia included) did the emerald play an 
important part in the practical results of warlike spoils or in tribute 
as it did in Colombia. What is said in some mineralogical text-books 
relating to Peruvian emeralds is the result of geographical confusion, 
if not of ignorance. Emeralds were unquestionably met with at the 
beginning of the conquest, but not at all comparable in quantity with 
what Colombia yielded or with what was obtained on the Ecuadorian 
coast. 

Hence, the number of emeralds that appeared at Cuzco, for instance, 
within the last century, after the interior of Peru became more acces- 
sible, is not to be ascribed to emerald localities in that region, but to 
the fact that the early colonists had easy opportunities for obtaining 
the highly prized stones from points under immediate Spanish sway 
and situated on the same side of the South American continent. It is 
much more than likely that all the emeralds at Cuzco, La Paz, and in 
the interior of Bolivia originally came from Muzo in Colombia, or, 
in very early days, from Ecuador. The number of emeralds at Cuzco 
is very great, or at least has been so, and there is yet a considerable 
quantity remaining, although in hands that would not permit commer- 
cial manipulation of them. At La Paz, some thirty years ago, the 
emeralds were extensively supplanted by modern imitations (by shrewd 
candidates for the acquisition of gems). 

Most of the emeralds still met with at Cuzco, and on the highlands 
in general, have what is there called a ‘‘garden;” that is, they are 
impure in the sense that minute fissures traverse the otherwise well- 
colored stone. Such a gem with a ‘‘garden” is even looked upon 
with favor by many of the people. The cutting is usually very imper- 
fect and the ‘‘cabochon” quite common. Everything tends to show 
that the gems were not originally obtained in the country, but were 
brought thither after the settlement by the Spaniards. Considerable 
wealth accumulated in the hands of early settlers, because gems could 
be obtained by them with much less outlay than is generally imagined. 
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Potosí, in Bolivia, affords an example of the lavishness with which 
precious metals were expended in order to obtain other luxuries. 

Had the emerald been known and accessible to the Peruvian abo- 
rigines as a gem, it would have been found much more frequently in 
the excavation of ancient settlements, dwellings, or graves. As it is, 
there are hardly any such discoveries on record. Neither on the 
Peruvian coast nor in the highlands have they been met with, except 
very sporadically. A monetary value the Indian could not attach to 
any jewel, but a religious one he might have conceived. Doctor 
Bandelier knows of only one perfectly authentic finding of an emerald 
in Bolivia. This occurred in the vicinity of the now abandoned min- 
ing settlement of Sotalaya, north of Huarina and near Lake Titicaca. 
Here an emerald in the shape of a pear, very clear, and over an inch 
in length, was taken out of an ancient skull. The witchcraft practices 
of the present Indians, copied by them from their ancestors, makes it 
altogether probable that this gem was placed within the cranium long 
after the fifteenth century. It is now brilliantly cut and in private 
hands in Germany. The cutting has brought out the marvelous beauty 
of the jewel, but at the expense of its value as an antique. 

Emeralds were never found anywhere by Doctor Bandelier in his 
numerous excavations both in Peru and Bolivia. But specimens of 
what is called emerald of Corocoro were obtained in western Bolivia. 
The formation in which these transparent green stones are met with is 
Permian. Many were taken to England and, if the reports from there 
are correct, were declared to be ** soft” emeralds. An examination of 
the crystals proves them to be simply very handsome green fluorite, 
with the cubic form perfectly plain. And yet, to this day many believe 
in the ** soft-emerald ” explanation. 

Excavations on the coast, and sometimes also in the interior, yield 
turquoise in the shape of beads and incrustations. No clue has yet 
been obtained to their locality. Raimondi also mentions the fact of 
their occurrence, without having been able to explain it or to deter- 
mine the source of the mineral. Asa gencral rule such substances as 
served for decorative or ceremonial purposes become more abundant 
in the ruins in proceeding from the interior to the coast, and in the 
interior as one gets within the range of the Inca influence. 

Serpentine, nephrite, and possibly jaderte.— A number of greenish 
beads, some of large size, were sent to the museum by Doctor Bande- 
lier, who was unable to determine to which of the three species they 
may belong. No locality of jadeite has as yet been discovered in Peru 
or Bolivia. 

Lazulite.—Lazulite is quite common, and is found even Occasionally 
in ruins in the Bolivian cordilleras. The locality is unknown, although 
lazulite occurs presumably in situ in the copper region of central 
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Bolivia, and perhaps near Ayacucho, in Peru. A fetich is reported 
as exhumed somewhere near Cuzco that represented a human figure 
of gold with lazulite; but, while such a thing is not impossible, the 
statement is doubtful. 

The Spanish writers, from the sixteenth century and the century 
following, are explicit in limiting the localities where emeralds were 
found to the Muzo country, in Colombia (where the well-known emer- 
ald localities still exist), and to some unknown region in Ecuador. It 
should not be overlooked, in regard to the latter, that there is no evi- 
dence to the effect that it was on the Ecuadorian const near the Manta 
or the Esmeraldas of to-day. It appears that the gems were in pos- 
session of the Indians at these points when the Spaniards first came in 
contact with them; but an author of great reliability, who wrote at 
the close of the sixteenth century and one who devoted some attention 
to the question of emeralds in South America, the Jesuit Joseph de 
Acosta, distinctly states that the emeralds of Manta came from the 
interior and from a region that had not been visited in his time. 
Hence the story that the emerald mines of the Ecuadorian coast were 
kept concealed by Indians, or were even covered up from the sight of 
the Spaniards, still requires critical investigation. Oviedo, who also 
mentions the emeralds of Manta, describes even the rock in which 
they are found; but it is likely that he took his description from what 
was known at his time of the emerald mines in Colombia. Of other 
gems, like diamonds, rubies, sapphires, etc., no mention is made in 
any authentic documents of that period. 


PRECIOUS STONES OF ELBA. 


Since the death of the distinguished Italian mineralogist, Giovanni 
D'Achiardi, professor of mineralogy at the University of Pisa, several 
papers have appeared from his pen. Besides their scientific value, 
these posthumous publications have a special interest as being the last 
contributions of the lamented author to the science of his country, to 
which he was so devoted. 

The papers are as follows: 

On the crystalline character of the quartz of Palombia, on the island 
of Elba, treating of its occurrence and crystallographic features.? 

On the crystal form of beryl on the island of Elba, with illustra- 
tions of the complex character of the remarkable crystals.? 

On the tourmalines found in the granite of San Piero in Campo, on 
the island of Elba. In this Professor D'Achiardi speaks of the asso- 
ciated minerals, pyrite, arsenopyrite, rutile, apatite, lepidolite, and 

a Processi verbali della Societá Toscana di Scienze Naturali: Adunanza del di 8 marzo 1908, Pisa, 
1904, pp. 1-7. 


b Estratto dai Processi della Società Toscana di Scienze Naturali: Adunanza del di 13 marzo 1901, 
PP. 1-11. 
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stilbite. The locality in many ways resembles those of southern 
California, in San Diego and Riverside counties." 


PRECIOUS STONES OF THE PHILIPPINE ISLANDS. 


In the exhibit of the Philippine Islands at St. Louis, Mo., there 
are a number of interesting gem stones. Some of these were pro- 
cured by the collectors sent out hy the Philippine Exposition Board: 
the rest were sent to the Exposition by the Mining Bureau, Manila. 
But little is known of the localities, no data accompanying the speci- 
mens. 

Mr. Roy C. Hopping, of the Department of Mines of the Philippine 
Exhibit, describes these stones as follows: 

Wood opal.—Wood opal is found on the mountains near Capas, 
Tarlac Province, Luzon Island. Capas is 60 miles north of Manila on 
the Manila and Dagupan Railroad. There is a large suite of speci- 
mens, gray, yellow, reddish-brown, and black, banded and mottled. 
They all have the semiopal glimmering luster. One specimen of white 
petrified wood was also procured at Capas. 

Petrified wood. —Petrified wood occurs in the district of Zambo- 
anga, Mindanao Island, the land of the Moros. Zamboanga is a pen- 
insula on the west coast of Mindanao, about 400 miles south of Manila, 
with Borneo 250 miles southwest. The suite of specimens is white, 
red, and gray, one very striking specimen being pure white with a 
jet-black center. 

Wood jasper.—W ood jasper and petrified wood is found at Mauban, 
Tayabas Province, Luzon Island. The specimens are large, white. 
porous limbs and trunks of trees, and heavy sections of compact, red 
and yellow mottled tree trunks. Mauban is 60 miles southwest from 
Manila on the opposite coast, a mile or so inland from Lamon Bay. 

Chalcedony, blue chert, white agate, drusy, and vitreous quartzes.— 
These stones are found associated at San Miguel, Bulacan Province, 
Luzon Island. The specimens appear to be pieces of large nodules 
and geodes. The chalcedony is clear, translucent gray, the chert 
pretty mottled blue-gray, and theagate white, finely lined and banded. 
The quartz is drusy (lining cavities) and vitreous crystalline, of the 
cry pto-crystalline varieties. 

Fossil coral.—Fossil coral, siliceous, beautifully marked, translucent. 
and white, is represented by one specimen, broken from a weathered 
cliff or reef at San Miguel. San Miguel is an inland town among the 
mountains of Bulacan Province, 40 miles due north of Manila, and its 
important mineral industry is mining and smelting the high-grade 
steel ores which occur here and elsewhere in Bulacan. A well-known 


a Estratto dal Processi verbali della Società Toscana di Scienze Naturali: Adunanza del dl 8 mag- 
gio 1904, pp. 1-9. 
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mineral spring is at Sibul (Tagalog, spring) not far from San Miguel. 
The water contains lime, chlorine, silica, and carbonic acid gas. 

Agate jasper, jasper, and chalcedony.—These stones occur on the 
island of Panay, about 200 miles southeast of Manila. Most of the 
specimens are rounded bowlders, mottled red and yellow. One speci- 
men of clear gray chalcedony, a partial nodule in green diorite, comes 
from Aniniy, Antique Province, Panay. 

Mr. Hopping also quotes the following from an article by Mr. H. D. 
McCaskey, chief of the mining bureau, published in the Official 
Gazette for May, 1904: 

With the exception of opal, reported from Binangonan in Rizal, and some very 


small rubies, reported in the headwaters of streams flowing into the ocean near 
Mambulao and Paracale, no minerals have yet been identified as precious stones. 


Mr. Hopping states that Binangonan is a basalt locality quite near 
Manila, and that Paracale is the center of the best known gold field. 
The island of Mindanao, the most probable gem field, is thus far 
almost entirely unexplored. 


PRECIOUS STONES OF CEYLON. 


In the report” issued in connection with the Ceylon court at the 
Louisiana Purchase Exposition at St. Louis, Mo., there is an admir- 
able chapter on the mineral resources of Ceylon, by Mr. A. K. 
Coomaraswamy, that treats at some length of the graphite, mica, iron 
ore, and manganese, but the most interesting chapter of this report is 
that on gems. In this Mr. Coomaraswamy mentions the occurrence 
of the various forms of gems found upon the island, noting that the 
only gem at present actually mined from the rock is moonstone, the 
orthoclase variety being especially quarried in the Dumbara district 
of the Central Province. The silvery sheen suggested is probably due 
to incipient decomposition, minute flakes of kaolin being arranged in 
definite planes within the crystal. The best varieties are those in 
which the silvery sheen has a strong blue color. The large quantity 
of the stone which can be obtained prevents its commanding a very 
high price; from 75 to 100 rupees ($25 to $33) is the very highest 
price which the largest and best stones would fetch. 

In regard to the remarkable garnet known as essonite, or cinnamon 
stone, he says: 

Garnets are likewise obtained in situ, though occurring also in the gravels. Gar- 
nets of small size, but brilliant color, are exceedingly abundant in many of the 
crystalline rocks; occasionally they are large enough and good enough for use as 
gems, and are then usually obtained by being picked out from partially decomposed 


portions of the rock. Cinnamon stone is a variety of garnet of a strong brownish- 
yellow color; it is not much valued. Of ordinary garnets those are best which have 


a Ofħcial Handbook of the Ceylon Court, with Maps and Illustrations, George A. Skeen, govern- 
ment printer, Colombo, Ceylon, 1904, pp. 149-152. 
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a pink color without any shade of brown. Fine fiery specimens of garnets may be 
worth as much as 100 or 200 rupees ($33 or $66) or more, and cinnamon stones of a 
pure rich yellow color, and weighing 10 to 15 carats, may fetch as much as 500 or 
600 rupees ($166 or 5200). Of course the stones must be of perfect color and free from 
flaws to fetch these high prices. 


It is interesting to note what is said about rubies. Varieties of 
corundum include the most important gem stones, ruby and sapphire. 


Of these rubies are much the most valuable, it being very rarely that stones of any 
size without flaws are obtained. It is rarely also that the most perfect ‘‘ pigeon's 
blood ” color is found. A ruby of about 1 carat and of the best color and flawless 
fetches about 300 to 800 rupees ($100 to $266); as much as 15,000 rupees ($5,000) has 
been offered for an absolutely perfect ruby of 4 carats, but the price of 7,500 rupees 
($2,500) for a perfect 6-carat stone, actually sold, was considered high. 


Ceylon rubies are never the true red of the Burman, although often 
more brilliant, and hence are less valuable. 


The varieties of chrysoberyl are very interesting. The cat’s-eye is highly valued, 
and fine specimens have realized large sums, but it is affected by the caprice of 
fashion, not commanding general admiration as do the sapphire and the ruby; the 
result is that in some years its price is Increased by a demand which in others as 
suddenly falls. There are inferior kinds of stones resembling cat’s-eves, such as the 
quartz cat's-eye and crocidolite, whieh is now stained to resemble the chrysoberyl 
or true cat's-eye, but in no case do these compare with the real cat's-eye, which is 
said to be peculiar to Ceylon. Although found in several districts, the finest have 
been produced from the gem pits of the Morawak corral. 

-In the same district, and it is said almost exclusively, there is found the beautiful 
gem called Alexandrite. This mineral was formerly found only in the northern part 
of the Russian Empire, and took its name from the Imperial family. The charac- 
teristic of this gem when really fine is its rich vivid green hue by day (much darker 
than the emerald and slightly bronzed), which by artificial light is completely 
changed to a deep red. Like the cat's-eye, this gem occasionally commands a high 
price in the European markets, and is sometimes sought after by Americans and 
Russians, who are often led to suppose that the stones are of Russian origin. In 
reality the Russian stones are finer in color and of greater beauty, but rarely over 2 
carats in weight and very rare, whereas many Ceylon stones weigh from 10 to 20 
carats each. 

The stone known as zircon is classified under various names, according to slight 
variations of color or the imagination of the dealer who introduces it to the market. 
Its usual colors are various shades of brownish and yellowish red, showing in fine 
specimens avery fiery hue, which the ancients were wont to credit with supernatural 
powers. Many other qualities it was supposed to possess; among others the power 
of composing the wearer to sleep and protecting him from unseen enemies. Another 
kind of zircon is almost colorless; it-is a whitish crystal with a faint smokiness, and 
is often spoken of as Matara diamond. It has, of course, no connection with the 
real diamond, although used to imitate rose diamonds in the eighteenth century. 


In regard to beryls and emeralds he savs that pale green beryls 
are found in large flawless crystals and sold undér the name of aqua- 
marine; it is only very occasionally that Ceylon beryls possess the true 
emerald color. "This color has never been seen by the writer of this 
review although he has examined great quantities of gems from 
Ceylon. 
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Mr. Coomaraswamy closes his discussion as follows: 


To the mineralogist the gems are of most interest in their uncut state and in con- 
nection with their mode of occurrence in the rock. Unfortunately most of the inter- 
esting gems of Ceylon have not yet been found in situ, but only as more or less 
water-worn pebbles in the river gravels of the Balangoda, Rakwana, and Ratnapura 
districts. Several new minerals have been found in the heavy refuse from gem 
washings during the last fifteen years, and it is possible that others remain to be 
discovered. 


These observations are interesting in connection with the statements 
that have appeared in previous reports in which Barrington-Brown 
and others have attempted to show that the mining of precious stones 
in Ceylon by the compound system could not be successfully carried 
on owing to the cupidity of the natives, which renders it impossible 
for the operators to receive the return of all the gems or even the 
larger part thereof. 


PREHISTORIC JEWELRY IN RUSSIAN TURKESTAN. 


Prof. Raphael Pumpelly, who has been engaged in archeological 
investigations in Russian Turkestan under the auspices of the Carnegie 
Institution, has recently sent a letter to the president, Dr. Daniel C. 
Gilman, describing some remarkable discoveries in the vicinity of 
Anan, a few miles east of Aschabad. Here, near the ruins of that 
city, which was inhabited up to a century ago, are two very ancient 
mounds rising above the present level of the plain respectively 40 
and 52 feet. These show a long succession of layers of remains, with 
pottery, etc., divisible into four marked stages, two in each. The 
earliest layer in one mound is wholly without evidence of metals, fol- 
lowed by one containing traces of bronze and lead; the other mound 
is chiefly of the more developed bronze age, with an upper stage in 
which traces of iron appear. In all these stages, save the last, Pro- 
fessor Pumpelly finds a peculiar custom of burying children under the 
houses, beneath a covering of fire-hardened earth. With these remains 
are found beads of various kinds, including especially carnelian, tur- 
quoise, and lapis-lazuli. The mining and use of these minerals and 
the traffic in them in this region are thus carried back into the later 
stone age. 


THE CHESTER MINERALOGICAL COLLECTION. 


The mineralogical collection of the late Prof. Albert H. Chester, of 
Rutgers College, New Brunswick, N. J., has been presented to that 
institution by his son, Mr. A. H. Chester, jr., a most generous and 
appropriate gift. The collection is a remarkably fine one, in its com- 
plete and typical illustrations of the field of mineralogy, and hence it 
is especially valuable for purposes of instruction. It includes 4,850 
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specimens, carefully selected and authenticated by Professor Chester, 
who was both a high authority and an excellent judge. He especially 
aimed at securing perfect and typical crystals, and also possessed a fine 
esthetic taste in his choice of specimens, which enabled him to obtain 
those that were attractive as well as accurately illustrative. 

In addition, Professor Chester’s working library, gathered through 
many years with liberal expenditure of time and means, accompanies 
the specimens. This library was extremely full in the department of 
nomenclature, in which Professor Chester was a specialist, having 
written the most complete volume of mineralogical names and syno- 
nyms and being the editor of the mineralogical department of Murray 
great dictionary. This library is probably the most complete of its 
peculiar kind in the United States. 


WATCH JEWELS. 


At no former period were watch jewels made so beautifully perfect 
as to mechanical accuracy. A certain number of jewels, often simply 
called stones, are used in every watch. A watch is said to run on so 
many stones, and though it can not strictly be said that the value of a 
watch increases with the number of stones used, still in an approxi- 
mate sense itis true. This is indicated by the fact that during the 
last fifteen years, which have witnessed a very marked improvement 
in watches, the number of stones required for the works of a first- 
class watch has been increased by nine, and as millions of watches are 
made annually, the number of jewels annually sold is at least from 
10,000,000 to 20,000,000. The little gems are pierced to receive the 
gearing of the axles of the wheels. The object of using them is to 
give to the works a base which shall cause the least friction and shall 
not wear out easily. Among the gems employed for this purpose 
garnet is the least valuable, but it is much used in the cheaper watches. 
Sapphires and rubies, fine enough in quality to make gems, are mostly 
used, but only minute pieces are necessary. For the most part, how- 
ever, these gems are merely fragments of larger ones which have no 
color, or else are rolled crystals that are of such color as to have no 
value, and hence are not considered as jewels. This is especially true 
of sapphires too pale for setting, which, however, are a shade harder 
and hence more serviceable for watch stones, and of stones which, like 
the Fergus County, Mont., blue flat crystals, or the Granite County, 
Mont., multicolored crystals, have little value in jewelry. Many 
thousand ounces of these American gems are sold at from $1 to $5 per 
ounce, and are an important factor in American sapphire mining. 

In Switzerland most of the jewels are cut and sold in boxes of from 
500 to 1,000 per box. Each stone has been given a rounded form and 
is pierced in the center, the drill-hole being smaller hy a minute quan- 
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tity than the diameter of the axle which it is to hold. The bed of the 
stone in the watch is a small cylinder, apparently of brass, but in 
reality consisting of a soft-gold alloy. Before the stone is handed to 
the watchmaker it is put in a lathe, and by means of a tiny steel drill, 
covered with oil and diamond dust, the central opening is enlarged 
sufficiently to enable the steel axle or pin for which it is intended to 
fit into it accurately. The watchmaker first fixes the cylinder in the 
lathe, then picks up the stone with the moistened finger and inserts it 
in the cylinder while the latter is turning with the axis of the lathe. 
With a pointed tool the workman next presses against the edge of * 
the revolving cylinder and thus forces the soft metal to cover and 
protect the sapphire or ruby to such an extent that it appears as if 
embedded in a metallic cushion. Next a drill is inserted in the metal- 
lic coat of the cylinder from the opposite side of the lathe, and a hole 
is drilled in this coat exactly of the same size as the hole in the stone 
itself. A great variety of: forms have been made recently, not only 
for watches, but for electric and other meters. The latter, as com- 
pared with watches, require a greater and more enduring life in the 
jewels, which, owing to the microscopic inclusions, either of softer 
minerals or of fluid cavities, is often shortened materially. Sapphires, 
rubies, and even diamonds are used with wonderful ingenuity, and 
with the increasing demand for hard bearings in the endless variety 
-of electrical devices, in which the moving points revolve rapidly, 
there is much to be looked forin the way of new devices, and a greatly 
increased demand for jeweled bearings is probable. 
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PRODUCTION. 


In the following table is given a statement of the production of 
precious stones in the United States from 1897 to 1903, inclusive. 


Production of precious stones in the United States, 1897-1908. 


Stone. 1898. 1899. | 1900. | 1901. | 1902. | 1903. 

Diamond ...................... None. None. $300 $150 $100 None. | $50 
Sapphire ................lsessn $25,000 | $55,000 | 68,000 | 75,000 | 90,000 | $115,000 | 100,000 
RUUD eiii | None. 2, 000 3, U00 3, 000 900 None. None. 
TODBZ 5.2 A None. 100 None. None. None. None. 200 
Beryl (aquamarine, etc.)...... | 1, 500 2, 200 4, 000 11, 000 9, 000 4, 000 4, 000 
Beryl (pink)................... A A A E A ceca etu oe 200 
Emerald................eeeeese 25 50 50. 4,000 | 100! 1,000 20 
Phenacite ..................... None. None. None. None. None. None. None. 
Tourmaline ................... 9,125 4, 000 2, 000 " 500 15, 000 30, 000 45, 000 
Peridot A ci Loos | 500 500 ^00 500 500 500 5, 000 
Quartz, erystal ................ 12, 000 17, 000 12, 000 10, 000 10, 000 12, 000 10, 000 
Smoky quartz ................. 1, 000 1, 000 None. 1,000 1, 000 2, 000 1,900 
Rose quartz.................... None. 100 100 100 150 200 1,500 
Amethyst... ooi LIS 200 250 250 500 500 2, 000 3, 000 
A Sse danse ves. None. None. None. None. None. None. None. 
Gold quartz ................... 5, 000 5, 000 500 2, 000 2, 000 8, 000 3, 000 
Rutilated quartz ............. None. 100 90 50 50 100 100 
Dumortierite in quartz........ None. None None. None. None. None. None. 
Tourmalinated quartz......... None. None. None. None. | 1, 000 None. None. 
ARAE nun DESEE eret 1, 000 1, 000 1, 000 1, 000 1,000 1, 000 2,000 , 
Moss agate..................... 1, 000 1, 000 1, 000 1, 000 900 900 1, 400 
Chrysoprase .....ecsoce e rene None. 100 100 100 1,500 5, 000 1, 500 
Silicifled wood (silicified and 

opalized) .................... 2, 000 2, 000 3, 000 6, 000 7,000 7,000 5, 000 
ODS) A sks 200 200 None. None. None. 150 200 
Garnet (almandite) ........... 7,000 5, 000 5, 000 500 100 None. None. 
Rhodolite ..................... None. | None. | None. | 20,000 | 21,000 1, 500 1, 000 
Garnet (pyrope) ............... 2, 000 2, 000 2, 000 1, 000 1, 000 1, 000 2,000 
Topazolite..................... None. None. None. None. None. None. None. 
Amazon stone ................. 500 500 250 250 200 500 400 
Oligoclase ..................... 25 10 20 20 None None None. 
Moonstone .................... None. None. None. None. None None None. 
Turquoise ...................-. 55, 000 50, 000 72, 000 82,000 | 118,000 | 130,000 110, 000 
Utahlite (compact variscite) .. 100 100 100 100 250 None. 100 
Chlorastrolite ................. 500 5, 000 8, 000 3, 000 3, 000 4, 000 8, 000 
Mesolite (thomsonite, so 

called)... cocer 500 1, 000 1, 000 1, 000 1, 000 1, 000 500 
Prebüllé tic 100 100 50 90 None None None 
DIopaide. o Seve ER ETE VS 100 None. None | None. None. | None None 
Epidote........................ None. None. None. | None. None. None. None. 
Pyrite ona ctun crei 1,000 | 1,000 | 1,000; 2,000} 3,000 | 3,00 3, 000 
Malachite ..................... None. None. 250 200 100 None None 
Rull Cusco 800 110 200 100 None. None. None. 
Antbracite (ornaments)....... 1, 000 1,000 2, 000 2, 000 2, 000 2, 000 2, 000 
Catlinite (plpestone) .......... 2, 000 2, 000 2, 000 2, 000 2, 000 2, 000 2, 000 
Fossil coral.................... 500 500 50 50 100 None None 
Arrow points.................. 1, 000 1,000 1, 000 1,000 500 | None None. 
Miscellaneous, A ee a cen A A A MA estas Dres 13, 500 

Tolar iia 130,675 | 160,920 233,170 | 289,050 | 328,450 | 321,100 
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The following table shows the value of the diamonds and other 
precious stones imported into the United States from 1867 to 1908, 


inclusive: 


Diamonds and other precious stones imported and entered for consumption in the United 


— 


Year ending— 


Glaziers’. 

E 

June 30— 
ICT A $906 
1868........... 484 
CN 445 
Er A 9,37 
e eee eee | 976 
CYPRI —— 2,380 
1608 aca one neces 
E AN DK 
TN cdo 
o dea as eases 
¡A TRT 
Gis EEN A 
er AOS TENNIS 
1880.........e. | E 
DU RENTA EE 
«js c eoi cd LATE 
Lo NDA NUR 
ct aooaa. 22, 208 
1885........- e 11,526 

Dec. 31— 
ILU MENTOR 8,919 
jS 9,027 
JU ULIS 10,025 
1880...... s... 8,156 
E O 147, 227 
1891........... c 565, 623 
1892........... 532, 246 
ESE A 357, 939 
1894.6, use 82, 081 
189D. coco, 107, 463 
1 coo 78,900 
adas g 29, 576 
1898. o 8, 058 
1899........-.. | 2,428 
1900... .......| 8, 333 
901... eese 5, 864 
1902........... 10, 738 
1908... 5:958 10,634 


States, 1867-1908. 


Diamonds. 
| Dust. HAE OF Set." Unset. 

S140 oii hates E LC 
d es NU 
lr eR hehe 
89,707 |........... A A 
40,424 | $176,426 -..oococlocccncco ooo. 
68,621 | 144,629 ........ ¡OUR 
32,518 | 211,920 ........ A 
20,678 | 186,404 ........ A 
45, 264 IU as 
36, 409 63,270 ........ dis 
18,889 | 104,158 ............. bids has 
49,360 | 129.207 |........ .... eee eene 
51.409 | 233,596 ........ eee eee 
92,853 | 449,513 Loses o oen 
82,628 | 413,996 ........ eee eee eee 
SISTI 867 BIB seen A 
30,426 | 371,679 ........].....- eee 
32,316 | 302,822 ........ A 
93,498 | 962.857 l.l... et 
29,127 |) :044. BIB. oes eau ien zeu o ees 
68,746 | 196,294 o.cooccclocccccncnos 
179,154 | 340,915 ........ Lecce 
125, 688 (AY! usen HE 
144,487 1.2... eee siga ve eee 
Md UB sl dota dM deus 
53,691 |........... pr TET 
135,558 |........... NAME ans 

65,690 ........... | (1) (S) 
167,118 | 1,386,726 8330 | $2,789, 924 
240,665 | 2,513,200 6,622 | 5,743,026 
618,354 ' 4,896,321 | 13,388 | 8,795,541 
605,495 3,658,645 | 10,721 | 7,803,066 
831,984 6,592,469 | 2,654 | 13, 544, 326 
798,523 | 8,221, 359 175 | 13, 834, 168 
675 | 13,020, 367 


120,150 10,275, 800 
| 


Diamonds 

and other 

stones not 
set. 


2,349, 482 
2, 939, 155 
2,917,216 
2, 158, 172 
3, 234, 319 
2, 409, 516 
2, 110, 215 
2, 970, 469 
3, 841, 335 
6, 690, 912 
8, 320, 315 
8,377, 200 
7,598,176 
8,712,315 
5, 628, 916 


7, 915, 660 
10, 526, 998 
10, 223, 630 


11, 704, 808 
b 12, 429, 395 
e 12,065, 277 
e 13,845, 118 
e 9, 765,311 | 


e 7,291, 342 
e 6, 330, R34 
e 4, 474, 311 
1, 903, 055 
1,650, 770 
2, 882, 496 


1,472,328 | 


1, 838, 055 
1, 888, 793 
2, 494, 897 


Set ín 
gold or Total. 
metal. 
$291 | $1,318,617 
1,465 | 1,062, 493 
23 | 1,997,890 
1,504 | 1,779,271 
256 | 2,350,731 
2,400 | 3,033, 648 
326 | 3,134,392 
114 | 2,371,536 
a 8, 478, 757 
45 | 2,616, 643 
1,734 | 2,235, 246 
1,025 | 3,071,173 
538 | 3, 964, 920 
765 | 6,870, 244 
1,307 | 8,606, 627 
3,205 | 8,922,771 
a2,801 | 8,126, 851 
PO 9, 139, 460 
NORIS 6, 042, 547 
SH 8,250, 747 
a 10,831,880 
— 10, 507, 658 
PETS 11, 978, 004 
vu RE See 13, 105, 691 
ceu 12, 756, 588 
Pew ele. 14,521,851 
— 10, 197, 505 
ideis 7,427, 214 
ds 6, 573, 855 
aa 4, 618, 991 
TOT 6,276,729 
PRU ERE 10, 162, 941 
RA 17, 208, 531 
a 13, 561, 588 
is 22, 815, 352 
a 24,753, 086 
— ea 26, 522, 523 


a Not specified since 1883, 


b Ineludes stones set and not specially provided for since 1890. 

c Including also engravers', not set, and jewels to be used in the manufacture of watches, from 1891 
to 1894; from 1594 to 1*96 miners’ diamonds are also included. 

d ]neluded with diamonds and other stones from 1891 to 1596, 

eIncluding rough or uncut diamonds. 

f Not specitied prior to 1897. 

gIncluding also miners' and engravers', not set. 
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TALC AND SOAPSTONE. 


By JoserH Hype Pratt. | 


INTRODUCTION. 


The notable changes in the tale industry during the year 1903 are 
the development of the new deposits in Georgia; the opening of 
deposits in Vermont, thus adding this State once more to those pro- 
ducing talc; the large decrease in the production of New York talc, 
due to strikes in the paper mills, and the increase in the import duty 
on ground talc. 

The new deposits opened and developed in Georgia during 1903 are 
located near Ball Ground, Cherokee County, and near Canton, Chero- 
kee County. These were not worked very extensively, but sufficient 
work was done on the Ball Ground deposit to show a large body of 
white talc, and a plant for grinding it is now being installed. The 
Vermont deposits are in Windsor County, and have been worked by 
two companies. Most of the talc (soapstone) was manufactured, there 
being but little of it put on the market as ground talc. 

Owing to strikes in some of the paper mills during 1903, which 
caused them to be closed down for some time, there was a large 
decrease in the production of the fibrous tale from New York. Nearly 
all the talc mined in this State is sold to the paper manufacturers, and 
when, for any cause, there is any noticeable decrease in the quantity 
of paper manufactured, the production of the fibrous talc in New York 
is affected. The demand for this fibrous talc in the manufacture of 
paper is increasing with the increase of the manufacture of paper, for 
it gives much better satisfaction than clay, which is still used to some 
extent, but which was formerly used almost exclusively as a filler for 
paper. The talc has the advantage inasmuch as, besides acting as a 
filler, its fibrous character gives additional strength to the paper. 
Although some of the talc mined in the other States is used in the 
paper industry, none of them produce a talc that is used almost exclu- 
sively for this purpose, as is the case with the New York product. 

There was some excitement in the talc trade during 1903, especially 
among the importers, owing to the placing of an import tax of 1 
cent per pound on ground talc. It is considered dutiable at the same 
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rate as French chalk, which is dutiable at the rate of 1 cent per pound 
under section 13 of the tariff act of July 24, 1897, which is as follows: 

Chalk (not medicinal nor prepared for toilet powders), when ground, precipitated 
naturally or artificially, or otherwise prepared, whether in the form of cubes, blocks, 
sticks, or disks, or otherwise, including tailor's pengils, billiard, red, or French chalk, 
1 cent per pound. Manufactures of chalk not specially provided for in this act, 25 
per centum ad valorem. 


Although the two minerals are not the same, they are used in many 
cases for the same purposes. The imposition of this import tax on 
imported ground tale resulted in the advance of prices of domestic 
tale, especially by the producers in the South. In some instances an 
advance of as much as $10 per ton was reported. Asa result of this 
duty, it is probable that there will be a decrease in the importation of 
ground talc and a corresponding increase in domestic ground talc, as 
the foreign tale, with a $20 per ton duty upon it, can not so easily 
compete with the domestic tale, even when the increase in the price of 
the domestic article is considered. . 

One result of this increase in the price of tale will be to stimulate 
prospecting for domestic deposits of talc that are suitable for manu- 
facturing into ground tale, and to increase the production of the 
known deposits that are suitable for this purpose. Much of the talc 
mined is not suitable for the manufacture of ground tale, but is used in 
the manufacture of washtubs, laboratory sinks, ete. It may be of 
interest to give in this connection a synopsis of the tale localities in 
the United States that were noted in the reports for 1900, 1901, and 
1902. 


OCCURRENCES AND LOCALITIES. 


Tale is found in greater or less quantity in nearly every State along 
the Atlantic slope, the deposits of best quality being in New York and 
North Carolina. The other States that have produced talc or soap- 
stone are New Hampshire, Vermont, Massachusetts, New Jersey, 
Pennsylvania, Maryland, Virginia, Georgia, and California. 

New York.—The tale deposits of New York are in Edwards and 
Fowler townships of St. Lawrence County, and occur in a belt of 
impure limestone which crosses a portion of these townships for a dis- 
tance of 7 or 8 miles. The principal mines are located near Taleville, 
Edwardsville Township, and near Little York, Fowler Township. 
There has been a consolidation of a number of the smaller properties, 
so that they are now worked more systematically and on a larger 
scale. 

North Carolina.—In North Carolina the tale deposits are found in 
Swain, Cherokee, Jackson, and Madison counties. In the two former 
counties, which produce by far the largest amount, the tale occurs for 
the most part between strata of marble and quartzite. The principal 
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mining is in the vicinity of Hewitts and Nantahala, Swain County, and 
a few miles east of Murphy, and in the vicinity of Kinsey, Cherokee 
County. The pyrophyllite deposits of Moore County are mined to 
some extent, the product being used for various purposes; but it is 
not so good ;n quality as the genuine tale, and does not command so 
high a price. 

Massachusetts.—The Massachusetts tale deposits are located near 
Dalton, Berkshire County, and are worked by drifting and shafting, 
The talc is foliated, and all that is mined is ground to a flour talc. 

. Vermont.—The Vermont deposits are in the town of Rochester, 
Windsor County, about 3 miles southeast of the village of Rochester. 

New Jersey.—In Warren County, N. J., a soapstone vein has been 
encountered which has a northeast-southwest strike. lt is worked 
by the Lizzie Clay and Pulpstone Company, which hasan open quarry 
on the bank of the Delaware River, about 20 feet above the water. 
This deposit has been worked almost continuously for twenty years, 
and there have been over 50,000 tons of talc taken out, nearly all of 
which has been ground to a powder, the larger proportion being used 
in the manufacture of paper. The tailings from the bolting of the 
ground talc are used to some considerable extent hy roofing-paper 
manufacturers and others. 

Pennsylvania. —This same vein of talc outcrops across the river on 
the Pennsylvania side, in the vicinity of Easton, Northampton County, 
and is worked extensively. The general width of the soapstone belt 
is from 500 to 600 feet, and it is associated with limestone.  Practi- 
cally all of this Pennsylvania and New Jersey talc or soapstone, which 
is almost identical in appearance and quality, is put on the market in 
the form of a ground product. 

Maryland.—Tale deposits have been worked in Maryland by Mr. 
H. A. Weldy, in Howard County. Near Westminster, Carroll County, 
soapstone deposits are reported, which contain fine stone that is capa- 
ble of being mined in large blocks, and is also of sufficient purity for 
grinding. A small amount of this soapstone was ground during the 
last year. These deposits are owned by Thomas « Son, of West- 
minster. - 

Virginia.—The Virginia deposits are, for the most part, the steatite 
variety of talc, some of which is used for manufacturing into wash- 
tubs, etc. A considerable quantity of this soapstone was formerly 
used in the manufacture of slate pencils, but very little is now used 
for this purpose. Mr. B. H. Hester, of Oakland, Louisa County, 
reports the occurrence of a deposit of soapstone of very good quality 
in that section. In the vicinity of Wiehle, Fairfax County, a fibrous 
talc has been obtained in some quantity. Another deposit of talc is 
about 4 miles from Schuyler, Nelson County. : 
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(reorgia. — The occurrence of talc in Georgia is somewhat similar to 
that of North Carolina, and the formation is probably a continuation 
of it, but the talc is nore compact and is not so fine in quality. The 
principal mining has been done in Murray County, 2 miles east of 
Dalton. There is a deposit of white talc 2 miles from Ballground, 
Cherokee County, and another deposit of tale near Canton, Cherokee 
County. About one-half of the tale mined in Georgia is put on the 
market in the form of ground talc. 

Washington.—About 7 miles above Marblemount, Skagit County, 
Wash., on Skagit River, a talc deposit has been developed by Messrs. 
T. M. and E. H. Alvord, of Marblemount. No tale has thus far been 
put on the market, but a mill for grinding is near completion, and 
they expect to be producers of this mineral in 1904. 

Cul/fornia.—In California tale is known to occur in quantity near 
Castella, Shasta County, but high transportation charges are at the 
present time prohibitory to profitable mining. On Catalina Island. 
Los Angeles County, there is a deposit of serpentine that is being 
operated and its product used for the same purposes as talc. 


PRODUCTION. 


The total production of tale and soapstone of all varieties during 
1903 was 86,901 short tons, valued at $840,060, as compared with 
97,954 tons, valued at $1,140,507, in 1902. Thisisa decrease of 11,053 
tons in amount and of $300,447 in value and is due to the large decrease 
in the production of the fibrous talc in New York. 


PRODUCTION IN ALL STATES EXCLUSIVE OF NEW YORK. 


Of this 1903 production, 26,671 short tons, valued at $418,460, were 
obtained from all the States exclusive of New York, a decrease of 
only 183 tons in quantity, but of $106,697 in value, as compared with 
the production of 26,854 short tons, valued at $525,157, in 1902, This 
large decrease in value is due to the lower prices received for manu- 
factured articles. As will be seen further on, the average price per 
ton received for the ground tale was higher in 1903 than in 1902. 
The value given above includes that of the manufactured product made 
from the talc, there being but à small amount of the production sold 
in the crude state. The production is classified, therefore, as it is 
marketed, as rough, sawed into slabs, manufactured articles, and 
ground talc. "The variation that will be noticed in the value of the 
manufactured articles as compared with that of the tonnage is due to 
the character of the article made, some years the articles manufac- 
tured being much more expensive, as was the case in 1902, than in 


other years. 
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The following table gives the production and value of the talc and 
soapstone produced in the United States (exclusive of the State of 
New York) from 1593 to 1903, inclusive, according to the condition 
in which it was marketed. 


Ld 


Production of talc and soapstone, 1893-1908. 


| 1593. 1894. 1595. 1890. 
on inen Goctenero c gene Deere eter eme eo Se ep 
marketed. Quan- Quan : 3 Quan- Quan- , 
tity. Value. tity. Value tity. Value tity, Value. 
Short Short Short Short 
lona, tong. tons. tons. 
ROUGN 3. UI ERERES 5,760 | $51,600 ; 5,620 | $50,780 | 1,041 $8,886 | 1,550 $13, 375 
Sawed into slabs............ 104 4,400 1,303 19, 500 863 12,320 923 15, 481 
Manufactured artíclesa..... 7,070 | 123,600 | 6,425 | 244,000 | 10,789 | 170,791 | 10,133 232, 261 
GrOUNG) 2. Da 8, 137 79,467 9,796 87,045 | 8,802 74,498 | 9,577 92, 948 
Tote. oc ee cate i 21,071 | 255,067 23,144 | 401,325 | 21,495 | 266,495 | 22, 183 354, 065 
l 
1897. 1898. 1899. 1900. 


Condition in which 


ASS quam value. | QR" | value, | QE" | value. | Si" | value, 

Short Short Short Short | 

tons. tons. tona. tona. | 
A iS dedo tones 1,020 | $12,535 | 1,380 | $16,453 | 1,540 | $18,800 | 3,086 ' $32,458 
Sawed into slabs............ 1, 107 21,726 | 1,305 13,240 | 1,499 12,392 | 1,065 19, 520 
Manufactured articlesa..... 12,095 | 267,583 | 11,336 | 191,923 | 12,377  d229,810 | 10,551 | 174,270 
Gr ne 7,701. 63,785 | 8,210 | 65,496 | 9,319 | 70, 303 | 13,241. 157,293 
TOUS soi 21,922 | 305,629 | 22,231 | 287,112 | 24,765 ud id 383, 541 

| 1 
1901. 1902. 1903. 


Condition in which marketed. | -————- ,—- ——————!ÀÁ A 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 


| 
Short tons. Short tons. Short tons. 


HROUEDD.. uere oS eee CREE REA. 3,920 | $30,874 2,816 | $20,036 2, 908 $23, 704 
Sawed into slabs................... 225 4, 261 436 7,722 2,027 33, 800 
Manufactured urticlesa............ 12,618 | 257,146 18,476 | 412,028 12, 219 271, 978 
Grounu Dri 11,880 | 132,607 10, 126 85, 371 9,517 85, 978 
—— | —— > — ————— —À————— AA AN — ———— 

TOC ua et cies Ex 28,643 | 424,888 26,854 | 525,157 26, 671 413, 460 


eTncludes bath and laundry tubs: fire brick for stoves, heaters, ete.: hearthstones, mantels, sinks, 
griddles, slate pencils, tailors’ pencils, gas tips, and numerous other articles of everyday use. 

b For foundry facings, paper making, lubricators, dressing skins and leather, ete. 

c Exclusive of the amount used for pigment, which is included among mineral paints. 

dIncludes manutuctured materials to the value of $40,275, for which no quantities were given. 

As is seen from this table, there was a slight increase in the quantity 
of rough talc sold in 1903. Nearly one-half of this rough talc was of 
North Carolina production. There wasa large increase in the quantity 
of talc sawed into slabs, the quantity in 1903 being the greatest of any 
year in the last ten years. The most noticeable change is in the value 
of manufactured products, the quantity of which was a little over 
1,000 tons less than in 1902, but the value was $137,050 less. The 


production of ground tale was a little less than in 1902, but its value 
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was somewhat greater. The 1903 production averaged $9.03 per ton, 
while that of 1902 was $8.43 per ton. The variation in price of the 
1903 production of ground talc was from $5.20 to $20 per ton. The 
value of the ground talc used in the manufacture of paper was almost 
uniformly $7 per ton. 

The States from which the above production was obtained and the 
number of producers in each were as follows: California, 1; Georgia, 
4; Maryland, 1; Massachusetts, 1; New Jersey, 1; North Carolina, 7; 
Pennsylvania, 2; Vermont, 2; and Virginia 2; a total of 9 States and 21 
producers. Asthere was only one producer in a number of the States 
it has been necessary to group them together in giving the production 
by States. In the following tables are given the production, by States, 
in 1902 and 1903, and also the production from 1898 to 1901: 


Production of talc and soapstone in 1902 and 1908, by States, exclusive of New York. 


1902. 1903. 
State. y AAA AA 
Quantity. | Value. | Quantity. | Value. 
- Short tons. Short tons. 

New Jersey and Pennsylvania............. A A 7,082 + $52,812 5, 412 £44, 058 
Maryland and Virgini. ......coeeeece eec ee eee seeders ens 13,221 | 372,163 13,118 243, 552 
North-Carolina 100 wecseeatewens'ote tice wees 5, 239 85, 962 5, 330 76, 981 
(ELS Il EPR SE Ma ea (D. de E 1, 012 9, 042 
OUiGr States © ew 1,312 11, 220 1,799 | 44,824 
Tolle c urhe M UL ED MEUM D o ELS Dr: 26,854 | 525,157 20,671 | 418, 460 


a Included in ‘‘ OtherStates"' in 1902. 
b Californiu, Massachusetts, and Georgia in 1902, and California, Massachusetts, and Vermont in 1903. 


Production of talc and soapstone in 1898, 1599, 1900, and 1901, by States. 


1898. | 1899. 1900. Y 1901. 

State. EAT TRE "I TUAE UE e er iie 

Quantity. Value. Quantity. Value. ¡Quantity.| Value. Quantity.| Value. 

Short tons. Nhort tona. Short tons. Short tons. 

Georgia ............. 639 $4, 004 1,062 | a $42, 085 6,477 | $77,213 693 $4,717 
North Carolina ..... 1,695 27,320 1,817 31, 880 4,522 75, 308 5, 819 77,824 
Pennsylvania....... 3,778 25, 436 5,012 SE NIE odes tees cactus d oats 2,9252 19, 132 
Virginia ............ 10, 059 119, 4N0 10,886 | 107,062 9, 806 116, 930 12,511 232, 900 
Otherstatesób ....... 6,060 , 110,822 5, 9*4 | e 116, 906 7,138 | 114,090 7,068 90, 315 
Total.......... 22,231 287,112 24,765 330, 805 27,913 383, 541 28, 643 424, S88 


a Includes manufactured articles to the value of €36,000 for which no quantities were given. 

bCalifornia, Maryland, Massachusetts, New Hampshire, New Jersey, and Vermont; also Pennsyl- 
Vania in 1900. 

¢ Includes $40,275 value for which no quantity was reported. 


Vermont, which had made no production of talc in 1902, was again 
& producer in 1903, and added considerably to the year's output. 
There was a large increase in the Georgia production, although its 
total is still small. In North Carolina there was a slight increase in 
the tonnage, amounting to 92 tons, but a considerable decrease in the 
value, to the extent of $11,978. 
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The production of fibrous talc in New York in 1903 amounted to 
60,230 short tons, valued at $421,600, as compared with 71,100 short 
tons, valued at $615,350. This is a loss of 10,870 tons in quantity and 
of $193,750 in value. As already explained, the chief reason for this 
large decrease in production is due to the long and protracted strikes 
at some of the paper mills. The average price per ton in 1903 was $7, 
while in 1902 it was $8.65, a decrease of $1.65 per ton. All of the 
production of 1903 was put on the market as ground talc, most of it 
being used as a paper filler. In the table below is shown the produc- 
tion of fibrous talc in New York since 1897. 


Disposition of fibrous talc produced since 1897 in New York. 


1897. 1898. 1899. 1900. 
Use ———————— c] —————— 
Quantity.) Value. |Quantity.! Value. |Quantity.| Value. [Quantity.| Value. 
¡Short tons. Short tons. Short tona. Short tona. 
Sold erude.......... 9,800 | $21,500 500 $1,250 500 31:200: PA A 
Paper filling ........ 
¡AAA 47,209 | 375,436 53,856 | 410, 180 54, 155 | 436,900 63,500 | $499, 500 
Wall plasters........ 
Total.......... 67,009 | 396,936 54,356 | M 54,655 | 485,150 | 63,500 | 499,500 
1901. 1902. 1903. 
Use BORNE EN RC! AA APTO ETE PONES CEDE 
Quantity. | Value. | Quantity. | Vulue. | Quantity. | Value. 
Shorttona. Shorl tons. Shorttons. 
Sold CPU uis ise Cecwrebk eise vus EN 200 $600 100 $3590 A quaa E. 
Paper filling... Lecce eeeaces n rese c 
PAN sche oe oe eases nck eee eed | 69,000 | 483, 000 71,000 | 615,000 60, 230 | $421, 600 
Wall plasters ...ccocinps orcas 
Tota prc 69,200 | 483, 600 71,100 | 615,350 60, 230 421, 600 


The production of fibrous tale in 1903 is the lowest in tonnage since 
1899, when the production was 54,155 short tons, valued at $436,900. 
Usually the production of New York tale is double in tonnage and 
`- about the same in value as that produced in all other States; in 1903, 
however, the tonnage was more than double but the value only a little 
more than that of the other States. 


TOTAL PRODUCTION. 


In the following table are given the quantity and the value of the 
tale and soapstone produced in the United States since 1880, the 
production of New York being given separately from the combined 
production of the other States. 
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Production of tale and soapstone in the United States, 1880-1908. 


New York. All other States, Total. 


ud Quantity. | Value, | Quantity. | Value. | Quantity. | Value. 
Short tona. | Short tona. Short tona. 
A A ac aM eco 4,210 $54,730 8,441 | $66, 665 12,651 | $121,395 
E 5,000 | 60,000 7,000 | 75,000 12, 000 135, 000 
E ox ix M PER laws ied 6,000 | 75,000 6,000 | 90,000 12,000 | 165,000 
o O RUE 6,000 | 75,000 8, 000 | 150,000 14, 000 225, 000 
D TC 10,000 | 110,000 10,000 | 200,000 20, 000 310, 000 
||. ER PT 10,000 | 110,000 10,000 | 200,000 20, 000 310, 000 
A Le Are ed bod: 12.000 | 125,000 12,000 | 225,000 24, 000 350, 000 
A A O 15,000 | 160, 000 12, 000 | 225, 000 27, 000 | 385, 000 
TRS O ae ded 20,000 | 210,000 15,000 ! 250,000 35,000 | — 460,000 
A SHOPS 23,746 | 244,170 12,715 | 231, 708 36,461 475,878 
A OR ae cea E 41, 354 | 359, 196 13,670 | 252,309 55, 024 | 641, 505 
A Aaa ease tote 53,054 ' 493, 068 | 16,514 | 243, 981 69,568 | 737,049 
o E Renee 41,945 | 472,485 23,908 | 437,449 65,853 | 900,934 
NGG ERREUR RE 35,861 | 403,436 | 21,071 | 255,067 56, 932 | 638, 503 
Do "————— 39,906 . 435,060 23,144 | 101,325 63, 050 836, 385 
Lo "TE 39,240 | 370,597 21,495 | 266, 495 60, 735 | 637, 392 
TOG Soh aia a aerials ein cass 46,089 | 399, 443 2,183 | 354,065 68, 272 753, 508 
A Oe eee E 57,009 | 396,936 | 21,923 | 365, 629 78,932 | 762,565 
Y80N ll Lec io osa eae E 54,356 | 411,430 22,231 | 287,112 76, 587 698, 542 
o ORE | 54,655 | 438, 150 | 24,765 | 330,805 79, 420 768, 955 
A O ien rers S 63,500 | 499,500 27,943 | 383,541 91, 443 883, 041 
Mba endnkses 69,200 | 483, 600 28,643 | 424,888 97, 843 908, 485 
A e conan ee 71,100 | 615,350 | 26,854 | 525,057 97,954 | 1,140, 407 
WOOT suce ras ade 60, 230 | 421, 600 | 26,671 | 418,460 86, 901 840, Ou 
IMPORTS. 


Since 1889 the quantity of talc imported into the United States has 
been very irregular, owing partly to the development of deposits of 
first-class tale in this country, which furnish a product equal in quality 
to the French or the Italian, of which most of the imported material 
consists. The imposition of a 1-cent per pound import duty will 
have a still further tendency to reduce the amount of talc imported. 
The quantity and value of the talc imported into the United States 
since 1880 are given in the following table: 
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Tale imported into the United States, 1880-1908. 


Year. Quantity.«| Value. , Year. Quantity. | Value. 
! 
= ——————— ü eee [ero E PER 
Short tons. Short tons. 

C PM E ET S IS A n 531 $5, 546 
Ee T OEE itas edt OTEA 7 BOD || 1808 A cic e desta oad, | 1, 360 12, 825 
LSB ETT 29,041 | 18981... cc rns e EX 622 6, 815 
A ed BGs Dustin ye aan 14,607 || 1805.5. ches eb esce 3, 165 26, 843 
jh s UC E 41,165 AA A 1,966 18, 693 
188 ccoo Per EM SL 24,856 !| 1897... eseeeess 796 8, 423 
O oM eta vbt ao e tw sts 24,514 || 1898...........ooooooooo.oo.. 761 9, 338 
TIOS eae ees weeds NE 49,250 || 1899.........oooooooooooooo.. 254 3, 544 
TERR: 2L oo ain EXE ae MER 24,165 22.446. || 1900... coe an 79 1,070 
T889 os ce eaten 19, 229 30,993 1-290] 2 xu ze e 2, 386 27,015 
E90 ooh 2h WE DeEQ WS ea 1,044 1,560 | 1908 oec CR nA IR eie 2, 859 35, 366 
AA yi uale ur Rn ate 81 1,121 | W908 ssc o n s 1,791 19,677 


a Quantity not reported previous to 1888. 


During the last few years nearly all of the tale imported has been 
in the form of the ground product. 


CANADIAN PRODUCTION. 


There is but little tale produced in Canada, and the product varies 
widely from year to year both in tonnage and value. In the table 
below is given the quantity and value of the Canadian production 
since 18806, the table having been compiled from figures obtained from 
the Geological Survey of Canada. 


Production of soapstone in Canada, 1886-1908. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Short tons. | Short tons. 
VS a 50 $4300 [1800 55v» Exe se ai 475 $2, 138 
A T 100 ROO: | ISIO A eek $n o rr teena 410 1,230 
IBRR. ci Levi bue aces ue ums 140 2804 TROT say caw que o eA 157 850 
T1880 cone reU teo Saeco aa 195 1,170 || A808. odes d eer wes — None. (oie sadn dnc 
1300 A tienen 917 1,239 1 IBJ oscar cea een asa ois 450 1. 960 
IBST 252 edkss Peed Cie cei None, ].......... AA ttu cu wa fe once cede 420 1, 365 
E E LIE 1,371 6,240 || 1901 ......... Le eeeeeeee ee. None. |.......... 
A iie uter SEE Du 717 1,920 || 1902 os douce res evi a e RR 689 1, 804 
BOA Spite oe a och REIR s | 916 1,640 || 19014 cc 688 2, 064 
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ABRASIVE MATERIALS. 


By JoserH HYDE PRATT. 


INTRODUCTION. 


The abrasive materials are an interesting and important group of 
mineral products on account of their close relation to so many manu- 
facturing industries. But few people understand and appreciate to 
how great an extent the arts are dependent upon these abrasive mate- 
rials, and know their value; uses, and occurrence. It is not always 
the hardest abrasive that gives the best satisfaction for a given piece 
of work, and it is necessary to select not only the kind of abrasive but 
also the grade of that particular kind suitable to the nature of the 
abrasion that it is desired to make. An abrasive that will give satis- 
faction in one instance will not necessarily do so in another instance. 

There are many kinds of abrasive materials on the markct, some 
heing natural products and others artificial, and they readily arrange 
themselves into three general groups, as follows: 

1. Those which occur as a rock formation and are cut and manu- 
factured directly into the form desired while retaining their original 
rock structure and appearance, as grindstones, scythestones, etc. 

2. Those which occur as a constituent of cither a rock or a vein and 
have to be mechanically separated from the associated gangue and 
cleaned, as corundum, garnet, etc. 

3. Artificial abrasives, as carborundum, crushed steel, etc. 

The abrasive materials included under these three heads and treated 
in this report are as follows: Oilstones and scythestones, grindstones 
and pulpstones, buhrstones and millstones, pumice, infusorial earth and 
tripoli, crystalline quartz, garnet, corundum and emery, feldspar, car- 
borundum, crushed steel, artificial corundum, and adamite. 

All of the above products are not used exclusively for abrasive pur- 
poses, and in some cases only a small part of the production is actually 
used as an abrasive material. With the exception, however, of infu- 
sorial earth and tripoli, only that portion of the production of the 
various abrasive materials that is used for abrasive purposes is included 
in this report. In the case of infusorial earth and tripoli, the total pro- 
duction is not large, and it is therefore all included under the one head. 
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From year to year there is a noticeable variation in the quantity of 
the different kinds of abrasives produced, which is due partly to the 
replacement of a certain abrasive by another natural product or by an 
artificial abrasive; and partly also to the closing down of certain of the 
mines, owing to their being exhausted or to the excessive expense of 
carrying on the mining operations. In the latter case the loss in the 
domestic production is often made up by the importation of that par- 
ticular abrasive. Inthe aggregate, however, there isan increase in the 
amount of abrasive materials produced each year. This is the natural 
outcome of the continuous growth of our manufacturing industries. 

The aggregate value of the production of abrasive materials in 1203 
is the largest on record since these statistics have been collected, and 
amounted to $1,493,303. As compared with the value of the 1902 
production of $1,326,755, this is an increase of $166,548. The values 
of the different abrasives produced in the United States for the years 
1900 to 1903, inclusive, are given in the following table: 


Value of abrasives produced in the United States during 1900, 1901, 1902, and 1903. 


Kind of abrasive. 1900. 1901. 1902. Q0 XS. 

Oilstones and scythestones.............02. cece eee ee $174,087 | $158,300 | $221,762 | $366, 857 
GIINUSIONES Scie hebese Er cee est ds 710, 026 580, 703 667, 431 721,440 
Buhrstones and millstones............................ 32, R58 57,179 59, 808 52, 552 
PUMICE PCR C MM dcr lead 2,750 2. 655 
Infusorial earth and tripoli ........................... 24,207 52, 950 58, 244 76, 73 
Crystalline quártZ,.... eese cec le ete od 40, 705 41,500 84, 335 76, O08 
Garnet aa did 123,475 158, 100 132, 820 132, 500 
Corundum and emery.............. cee cece cece eene 102,715 146, 040 104, 605 61. 10? 

D RENDER TERRENT: 1,208,073 | 1,194,772 | 1,326,755 | 1,498,305 


As is seen from this table, there was a large increase in 1903 in the 
value of the production of oilstones and scythestones, and of grind- 
stones and pulpstones, and a considerable gain in infusorial earth, and 
it is to be noted also that the value of the 1903 production of each 
of these three abrasive materials is the highest since these statistics 
began to be collected in 1880. The other abrasives showed a decrease 
in 1903 in the value of their production, and in the case of corundum 
and emery the value is the lowest on record for any year. The con- 
sumption of this abrasive in the United States in 1903 was about the 
same as the year before, and the deficiency in production was supplied 
by the imports. 

In addition to the value of the natural abrasives, the estimated value 
of the artificial abrasives amounted to $493,815, an increase of $103,510 
as compared with the estimated value of $390,245 of the 1902 produc- 
tion. The quantity of the two artificial abrasives, carborundum and 
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crushed steel, produced in the United States since 1900 is given in the 
following table: 


Artificial abrasives produced in the United States during 1900, 1901, 1902, and 1908. 


Kind of abrasive. 1900. | 1901. 1902. 1903. 
Pounda. | Pounds. Pounds. Pounds. 
CRTDOFUHGOUIU S ser ede soos aos 2,631,900 , 3,838,175 | 8,741,500 4, 759, 890 


Crushed steel c a a dax duda EE 700, 000 | 690, 000 735, 000 755, 000 


The importation of certain abrasive materials still further swells the 
total value of the abrasives used in the United States. In 1903 the 
total value of the abrasives imported was $621,585, as compared with 
$426,736 in 1902, an increase of $194,849. This brings the total value 
of the abrasive materials consumed in the United States in 1903 to 
$2,608,603, which is $464,867 more than the value, $2,143,736, of the 
1902 consumption. In the following table is given the total estimated 
value of all the abrasive materials consumed in the United States for 
the years 1900 to 1903, inclusive: 


Total value of all abrasive materials consumed in the United States, 1900-1908. 


; Natural Artificial Total 

Year. ' abrasives. | abrasives, | Imports | value. 
cR AMNEM ME ic 
JO BECOME AE ee Ran Mem alae ie cee tat ES | $1,208,073 | $275,641 | $400,307 | $1,884, 021 
1901. ce Selo NN 1, 194, 772 383, 386 490,712 | 2,065,870 


A goa UU Mead d E OK ree ac ei 1,326,755 | 390, 245 426, 736 | 2, 143, 736 
| 1, 493, 203 | 493, 815 621, 585 | 2, 608, 603 


These totals should be reduced probably by $100,000 to represent 
the value of the abrasive materials exported from the United States. 

Twenty-one different States contributed to the production of 1903, 
and they are given below in the order of the value of their respective 
productions, together with the kind of abrasive mined. 


List of States producing abrasives in 1908. 


. Onto: Grindstones, pulpstones, oilstones, and scythestones. 
New York: Millstones, infusorial earth, garnet, and emery. 
New Hampsnire: Oilstones, scythestones, and infusorial earth. 
ARKANSAS: Oilstones. 

. MICHIGAN: Grindstones and scythestones. 

. CONNECTICUT: Quartz and garnet. 

. Missourt: Grindstones and infusorial earth. 

VERMONT: Scythestones and millstones. 

9. INDIANA: Oilstones. 

10. VinaiNIA: Millstones and infusorial earth. 

11. NonrH CanotiNA: Millstones, garnet, and corundum. 

12. MassacucsETTS: Infusorial earth and emery. 

13. PENNSYLVANIA: Millstones, quartz, and garnet. 


ADE 
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14. Montana: Grindstones and corundum. 
15. CALIFORNIA: Infusorial earth and quartz. 
16. NEBRASKA: Pumice. 

17. Kentucky: Oilstones. 

18. MARYLAND: Infusorial earth. 

.19. Kansas: Emery. 

20. GeEorGIaA: Infusorial earth. 

21. FLorIDA: Infusorial earth. 


OILSTONES AND SCYTHESTONES. 


There were no new localities producing oilstones and scythestones 
in 1903, the production being obtained from the old localities in Arkan- 
sas, Indiana, Kentucky, Michigan, Ohio, New Hampshire, and Ver- 
mont. In the two latter States the material mined is a quartz. schist: 
in the others it is a sandstone. There is included under this head all 
kinds of oilstones, whetstones, water hones, knife sharpeners of all 
varicties, razor hones, dental points, etc. The novaculite (sandstone) 
of Arkansas is the most valuable of all the abrasives of this class on 


the market. 
PRODUCTION. 


Notwithstanding the decided increase in the production of oilstones 
and scythestones in the United States in 1902 as compared with 1901, 
there was a still larger increase in the production of 1903, which was 
valued at $366,857. This is an increase of $145,095 as compared with 
the value of the 1902 production, $221,762, which in turn was an 
increase of $63,462 over the value of the 1901 production, $158,300. 
This is also the highest recorded value for these abrasives. The 
increase is due partly to the large demand for the Arkansas and 
Wichita oilstones, made from the Arkansas novaculite, which bring 
the highest price of any oilstone or scythestone made, and to the 
increase in the exportation of scythestones and oilstones. In nearly 
every Instance the producers of the materials used in the manufacture 
of oilstones and scythestones are also the manufacturers of the finished 
or marketable product, and for this reason it is the value of the 
finished stone instead of the raw material that is given in these 
statistics. 

The 1903 production was obtained from the following States, given 
in the order of the value of their production: New Hampshire, 
Arkansas, Vermont, Indiana, Ohio, Michigan, and Kentucky. There 
were eighteen producers of the oilstones and scythestones in these 
States. 
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In the following table is given the value of the oilstones and scythe- 
stones produced in the United States from 1891 to 1903, inclusive: 


Value of oilstones and whetstones produced in the United States, 1891-1908. 


è Year Value Year. Value. 
ISULi E EEEE TEE ET A IIA AAA $180, 456 
IO PS due 116-7301 1899 oa e ta 208, 283 
pucr ES 135,179 1900 een A Sa RE IUE ese 174,0: 7 
IR lee x ILE RISO EE EIER RE E SES 136,873 4| 1901] 5. onem e DELE SR RAS TERR S 158, 300 
IBID ois E A A AA eo duse EREEB EET I XS 221,762 
SA A 12700811 IO p 366, 857 
1897. n cate RDUM E De REM AE 149, 970 


From 1880 to 1890, inclusive, the production and value of the rough 
stone have been published in these reports, except in the case of the 
output of 1890, when the value for the unfinished product was given 
for the novaculite of Arkansas, while in all other cases the value of 
the finished stones was given. The annual production from 1880 to 
1890 was as follows: 


Production of oilstones and whetstones, 1850-1890. 


Year. Quantity. | Value. | Year. Quantity. | Value. 


Pounds. Pounds. 
1 EEEE a 420,000 | $8,600 | 1886..........ecececseceeeee 1,160,000 | $15,000 
a O P MR 500,000 | 8,580 | 18S7.... ccce 1, 200, 000 16, 000 
(C NEM e aci E seeeeeceeeeeeeeees 1.500, 000 18, 000 
T coe rcs San ua se cee, 600,000 | 10,000 i, 1889... LLL esses nen 5, 982, 000 32, 980 
cs AN | 800,000 RT cele nee 69, 909 
Ie cade | 1,000,000 | 15, 000 
IMPORTS. 


Notwithstanding the very large increase in tne production of oil- 
stones, scythestones, etc., in the United States, there is imported each 
year a considerable quantity of razor hones from Germany and Bel- 
gium, and a variety of oilstones known as the “Turkey” oilstone, 
from France and Italy. In 1903 the value of these imported stones 
amounted to $65,763. This is about one-fifth the value of the domestic 
production. There has been considerable variation in the imports of 
oilstones and whetstones from year to year, and since 1891 they have 
ranged in value from one-fifth to one-third of the value of the domestic 
production. The year of greatest comparative importation was 1901, 
when the value of the oilstones and razor hones imported amounted to 
$64,655, and the value of the domestic production was only $158,300, 

M R 1903——963 


994 MINERAL RESOURCES. 


In the following table there is given the total value of all kinds of 
hones and oilstones imported into the United States since 1880: 


Imports of hones and whetstones, 1880-1903. 


Year ending— Value. | Year ending— | Value. 
| ——— Ae M——MÀeÓ— M, —ÁÀH] € 
June 30— December 31— | 
Mn T $14,185 A PR | $33,420 
A ate te 16, 631 ÓN 25,301 
tas 27, 882 Mn ! 26,671 
TARI ilbvoS4ese eR Ra e eek MEC RADI 30, 178 [i RP | 32, 439 
TRG A osi REEDPE OBS RE RE ERE KERN 26, 513 | I890 scc i 9 eelkasc RENE DlexsecopiE ue 50. 588 
ou NA 21, 434 INOTIS O E TV REDE IER 94, 485 
December 31— Ilo Pr" 80, 856 
| nee E 21,141 | |: PIDE 34,510 
A on comte A EN LE 24, 093 Ero) RN UR P PER 39, 316 
IRSE A A Sed ENAOONEN Fes 30, 676 O A de dex ERI DS Ace s 64,655 
D. METRE 27,400 pi Mr 56, 456 
T8900 A A A arte ea eiie 87, 454 VOUS ic nee A 3 GRE UOS E Red 65, 763 
Motu vc rM RE: 35, 344 
EXPORTS. 


The exportation of American oilstones and scythestones is steadilv 
increasing, but as no separate record is kept of the exports of these 
stones no definite valuation can be given. It is, however, very prob- 
able that the value of the exports now exceeds the value of the imports. 
There is a considerable demand abroad for New Hampshire scythe- 
stones, which make up a large portion of the materialexported. There 
is also a growing demand for the Arkansas oilstones. Besides these 
there are smaller amounts of Indiana oilstones exported. 


GRINDSTONES AND PULPSTONES. 


Although sandstone suitable for manufacturing into grindstones is 
known to occur in many of the States, there are only a few that have 
these deposits so situated that they make commercial propositions. 
During 1903 grindstones were produced in Michigan, Missouri, Mon- 
tana, Ohio, and West Virginia with, however, over one-half of the 
production from the one State, Ohio. The grindstones that are manu- 
factured in Montana are used locally, but the Montana Sandstone Com- 
pany, of Butte, Mont., which is producing this stone, expects to be 
able to manufacture a grindstone that will give good satisfaction in the 
optical industry. The stone has been tested by Riehle Brothers Test- 
ing Machine Company of Philadelphia, who reported the following 
tests made on 3-inch cube samples: * 

Subjected to the frost test, the specimen was frozen twelve hours at 6° F. above 


zero, then placed in water at 70°, raised to 212°, and maintained for five hours. The 
specimen showed no evil effects from the test. | 


u Eighth Biennial Report, Bureau of Agriculture, Labor, and Industry of Montana, 1901-2. 
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Subjected to compressioh, the specimen spawled at 57,000 pounds pressure, and 
broke at 76,000 pounds. 

Subjected to the absorption test, the weight of the specimen, after drying five 
hours at 212° F., was 1,194.5 grams. Weight of specimen after boiling five hours at 
212° F. was 1,243 grams. Increased weight due to absorption, 48.5 grams, equal to 
3.9 per cent absorption. 

Subjected to specific gravity test, the weight of the specimen in air, after drying five 
hours at 212° F., was 1,217.5 grams. Weight of specimen in water, 701.9 grams. 
Specific gravity, 2.34. 

Specimen subjected to abrasion test was dried five hours at 212° F., after which it 
weighed 1,217.5 grams. The weight of this specimen after abrasion at 30 pounds 
mean pressure was 1,022.6 grams, equal to 16 per cent loss. 

Near Buckhannon, W. Va., a sandstone deposit has been developed 
and experimented with by the Buckhannon Marble and Granite Com- 
pany, which is now manufacturing a grindstone for the glass-cutters’ 
trade. The company has two grits, a coarse and a fine one, which are 
of very even texture, and if large blocks can be obtained, like the sam- 
ples examined, they should make grindstones:of superior quality. A 
considerable quantity of the grindstones imported are used by glass 
cutters and in optical works, and if the Montana and especially the 
West Virginia deposits can fur nish a good stone, adapted for the glass- 
workers’ industry, they should be able to enter into successful com- 
petition with the foreign stones. 

At Griesel, Mo., a small number of ease were manufactured 
by Mr. Charles A. White, and thus another State is added to those 
that are producers of this class of abrasives. 


PRODUCTION. 


The production of grindstones and pulpstones in 1903 was confined 
to Michigan, Missouri, Montana, Ohio, and West Virginia, with by 
far the largest amount from Ohio, which was the only State that pro- 
duced any pulpstones. The total value of all kinds of grindstones 
produced in 1903 was $721,446, which is $54,015 greater than the value 
of the 1902 production, $667,431. This value is the greatest recorded 
for the production of grindstones during any year since these statistics 
were first collected in 1880, being $11,420 greater than the value of 
the 1900 production, $710,026, which was the previous greatest value. 
In comparing the values of the productions of the earlier years with 
those of the last few years, it must be borne in mind that the average 
value per ton has decreased from $15 to $18 per ton to from $8 to $11 
per ton, these values being exclusive of pulpstones. Consequently 
the actual tonnage of grindstones produced in the last five years is 
greater than for previous years. Of the total value of the 1903 
production, the sum of $33,970 is due to pulpstones, an increase of 
$10,882 as compared with the value ($23,088) of the 1902 production, 
and this in turn was an increase of $4,288 over the 1901 value of 
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$18,800. The sum of $687,476 due to grindstones is an increase of 
$43,133 as compared with $644,342, the value of the 1902 production, 
which was an increase of $82,440 over the value of the 1901 produc- 
tion of $561,903. In the following table is given the value of the pro- 
duction of grindstones and pulpstones for the years 1901 to 1903: 


Value of the production of grindstones and pulpstones, 1901-1903. 


! 


1901. | 1902. | 1003, 
GEIBIBOSLOBOS S a debe dubbi e dU rdg pU P EOM EE dE eR $561, 903 | $614, 343 | $657, 416 
PUlpstOnlé8 cid AS 18, 800 | 23, OSS 33, 970 


Tota Dl tenn att seta oi Se tl ochre o ute Yi et aia 067,481 | 721, 446 


Since 1898 there has heen a decided increase in the production of 
erindstones, which is due very largely to the marked increase during 
this same period of all kinds of manufacturing industries, nearly all 
of which use some variety of grindstone. There has also been an 
increase in the production of pulpstones, which, although not large in 
itself, causes a large gain in percentage. 

Bonis of the producers in making their reports to the Survey use 
the ton as the unit. of measurement, while others give the actual num- 
ber of grindstones made. In 1903 the number of grindstones reported, 
exclusive of pulpstones, aggregated 52,383 pieces, valued at $501,500, 
as compared with 29,543 pieces, valued at $100,875, in 1902. The 
product reported by weight amounted to 16,891 tons, valued at 
$155,076, as compared with 44,268 tons, valued nt $538,712, in 1902. 
The average value of that portion of the 1903 product reported by 
weight was $11 per ton. The price per ton reported varied from $6 
to $26, the latter figure being for the Montana production, which was 
sold locally. The weight of the pulpstones produced in 1903 was 414 
tons, valued at $33,970, or an average of $82.05 per ton, the value 
varying from $30 to $100 per ton. 

There is given in the following tables the value of the grindstones 
and pulpstones produced in the United States during 1903 and 1902, 
by States: 


Value of grindstones and pulpstones produced in the United States during 1903, by States. 


State. 1903. 
OIG A ic A O hues dares $646. 776 
MICHIRU A A A Ec 70. 550 
West Virginia, Missouri, and Montana sii eek ee ke RR ea Ere S RR ee Ra Ron RR ER aa 1, 120 


PMH A A NECEM TERRORIST PERSONE SNR MES IP AERE eI M | 721. 446 
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Value of grindstones and pulpstones produced in the United Statea during 1902, by States, 


State. 1902. 
jl "Tu" O mE ee eS S $560, 412 
Michigan, Montana, and Wyoming... 2.0.2.0. 0.00.2 e oe ccc ccc ce roca eee rro a 84,672 
West Virginia ........ op luv tacta Diac E Lana EI E dr 22, 317 
TOG) xy cag A ae Pewee awe ee cuentas 667, 431 


«The greater part of the value of this production was from Michigan. 


As is seen from these tables, there was an increase of $86,364 in the 
value of the Ohio production in 1903 over that of 1902, while there 
was a large falling off in the value of the West Virginia production. 
The production for Michigan was about the same in both 1902 and 
1903. Wyoming, which had a small production in 1902, did not report 
any in 1903, while Missouri was added to the list of producers in 1903, 
making the number of States producing grindstones in 1903 the same 
as in 1902. There was a total of 21 producers of grindstones in 1903, 
of whom 14 were in Ohio, 4 in Michigan, and 1 each in Missouri, Mon- 
tana, and West Virginia. 

The following table shows the value of the production of grindstones 
and pulpstones from 1880 to 1903, inclusive. This table illustrates 
very clearly the depression and revival of this industry, and therefore 
of the manufacturing industries of the country, during and since the 
financial depression of 1893 and the years immediately following. 


Value of grindstones produced in the United States, 1880-1908. 


Year. Value. Year. Value. 


ee A ! A 
A A A $500,000 | 1892... 2... cece cececceccccacceccceceecs $272, 244 
E O seat ganas dete ees +4500; 000) |) ad ora ES 339, 787 
| ME TON ME SL UIROS HEP 223, 214 
COMES EI E T QUO, O00. 11-1805. it sr 205, 768 
o eed UP MEETS NW xm. rct O ay maeseat 326, 826 
DONG qs E TEE Pus E rr iru 500,000 171807. Lue oto csidius ees os eM bx E Een BONS 368, 058 
A E AO CI IN NEN TC 489, 769 
VECTRA RR HA NINE 675, 586 
O usta e EUM T ES Ad a | OSL, BOO, 3900 4. i cetastte ibi 710, 026 
A AS | A A OA 580, 703 
RT dera A ahnsesnatae 667, 431 
Ei a EEA AE EE wives E 420 119. O rian add 721, 446 
IMPORTS. 


The grindstones that are imported into the United States are prin- 
cipally pulpstones and grindstones for use in the glass and the optical 
trades. These are obtained from Newcastle-upon-Tyne, England, and 
from Wales, Scotland, and Bavaria; and in 1903 their value amounted 
to $85,705, as compared with $76,906, the value of those imported in 
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1902. With the increase in the production of pulpstones from Ohio 
and the introduction of the West Virginia stone on the market for use 
in the glass and the optical trades, it would seem that there should be 
a greater decrease in the imports than has taken place during the last 
three or four years. The Bureau of Statistics of the Department of 
Commerce and Labor, in reporting the imports of grindstones, has 
not made any separation of the quantity of the finished and of the 
unfinished products since 1883. 

In the table below are given the quantity and the value of the 
grindstones imported into the United States from 1868 to 1885, inclu- 
sive, and of the value since 18506. 


Grindstones imported and entered for consumption in the United States, 1868-1908. 


Finished. - qu U nfinished « or roug | 
Year ending— -- =- —- ¡ Te tied 
Quantity. | Value. | Quantity: ee: oe SNe 
June 30— Long tons. | Long tons. | 
ju e es MA Meli be EU EU | $26,640 loco. $35,215 ! $60,855 
Lu ME Tnm Hm | EA 99,715 | 115,598 
A A DNE i! 09:301. ode 96,444 | 125, 600 
O ONES 385 | 43,781 | 3,957.15 | 60,935 | 104,716 
A eee ee eee 1,202 | 13,453 | 10,774.80 | 100,494 ' — 113,917 
A ie p ED eens 1,437 | 17,038 | 8,376.84 | 94,900 | 111, 33 
Iud A nas Pd pra kak wad Gee eee 1,443 | 18,485 | 7,721.44 | 87,525) 105,010 
I A A tel aes 1,373 | 17,612 | 7,056.17 | 90,172 , 107,814 
o cv" C HE 1,681 | 20,262 | 6,079.34! 69.927 ' — 90,199 
A A Pre SRM RE ere 1,245 | 18,546 | 4,979.75 | 58,575 | 77,121 
A A nao EE 1,463 | 21,688 | 3,669.41 | 46,441 | 68, 129 
II AR A O AO 1,603 | 24,904 | 4,584.16] 52,313 | 77,247 
A A A tania 1,573 | 24,375 | 4,578.59 | 51,899 ! — 76,24 
PAS mM RON cH 2,004] 30,258 | 5,044.71 | 56, 540 | 87,125 
CCo erat Pac TRADE A AT NOR E 1, 705 | 30,286 | 5,945.61, 66,939) — 97,225 
e S IEE T EAA oubred leashed ES 1,7553 28,055 | 6,915.63 77,797 | 105, $52 
ii A oa qae b inp e EE | A A TERRIER NUMEN a Sb, 266 
a A na PA A s Vk a edu died | 50, 579 
December 31— | | | 
o NT ote cnet ITE Cre tear | ETETEN 39,199 
TB ANENE EE A A AAN ESPE E PEA EA | 80,312 
A ee Ed oder ^— SLT 
jid ec LL UE S cap Ee cL M Abe T RNC NOTE | 57,720 
O A OA pee 45,115 
E A E m | A AE An 21, O28 
A ate agen ts Ming oe Matt cia) eluent A DENTS 61,052 
O O A TAI E ON A eI ARE Ree Ni | 59, 549 
[TTE RH m 52, 688 
O Sead er CENE SMOD PERSE abord | 54,276 
LI NONE NINH MUN UM A. PATE METRE | 66, 195 
NA AAA A IN 49, 496 
a dal base IS. E IO ONE: 62,973 
D TERR PERDER UN 63, 852 
UL EH EHE ERREUR PIPERIS POE SES 92, 581 
A TTC | Tr eee nee pens RR &&, 871 
(tao asta | E A E Rt RR RPRNN 76, 906 
A AA 85, 705 


a Since 1883 not separately classified, 
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CANADIAN PRODUCTION. 


The production of grindstones in Canada has not yet become very 
large, and in 1903 there were produced only 5,538 tons in quantity, 
Valued at $48,302, or $8.72 per ton. This value per ton is somewhat 
lower than the average price of $11 per ton received for the United 
States production. 


BUHRSTONES AND MILLSTONES. 
PRODUCTION. 


The value of the production of buhrstones in 1903 was $52,552, a 
decrease of $7,256 as compared with $59,808, the value of the produc- 
tion in 1902. For the last three years the value of the production 
has been over $50,000, and it is very probable that the production will 
continue for some time to come to increase gradually in value. From 
1880 to 1887 the value of the production ranged between $100,000 and — 
$200,000, but from 1887 to 1894 there was a large decrease, from 
$100,000 to $13,887, due to the introduction of the roller-mil] process 
in grinding wheat, which superseded the use of buhrstones, except in 
a few local areas. Since 1894, however, there has been a gradual 
increase in the production on account of the use of these stones for 
grinding the coarser cereals, mineral paint ores, fertilizers, cement 
rock, barytes, quartz, and other minerals. For these uses the demand 
is increasing each year. 

There were 5 States from which the production of 1903 was obtained, 
with a total of 26 producers, as follows: New York, 17; Pennsylvania 
and Virginia, 3 each; North Carolina, 2, and Vermont, 1. These were 
the same States from which the production of 1902 was obtained. The 
following table gives the value of the production in 1902 and 1903 by 
States: 


` 


Value of buhrstones produced in the United States in 1902 and 1908, by States. 


State. 1902. 1903. 
NCW VOU a yore erai te die nts a a CR OS AR A AA dedu $39, 570 $35, 441 
Virginia ..... O A A ee, ae ae rere 11,435 9, 512 
North Carolina and VE MOL) cw a eee rU ACH ye ACE e Rc acd E a S CORO SUE 6, 825 5, 902 
SO O 1, 978 , 1,397 


As is shown by this table, the decrease in the value of the produc- 
tion of buhrstones in 1903 as compared with 1902 is nearly uniformly 
divided among all the States. 
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The value of buhrstones produced in the United States since 1850 
is given in the following table: 


Value of buhrstones produced in the United States, 1880-1908. 


Year. Value. Year. '" Value. 

“se ssc, uu aoe ee D^ un AAA PS eed 

A OS ÉL KM da aaa $23, 417 
A A MA AA ewes tee aden 16,039 
A A ee ' 200,000 TN 13, 887 
a A A toe Ute sed TEDIOSO iia 22,542 
A A epee: 150 000%, A AS 22,7457 
E AO A [uS MEL RN 25, 932 
| PANE EP EO 140;000- 18080509 Lor Oba venei zac t tir es 25, 954 
A A CREER ERA | 100,000 ` TROD Eee oh cobs tocadas 28,115 
Do PENNE PU PECES B1000 | 100010 rica | — 82,858 
CC RNC ERROREM 35:155. DC: 1) c etr eer otra A | 57,179 
L ———————— asda Paes 29:290. | 3009 ia | /— 59,808 
i casas nu blo DEREN | 16,587 || ———— | 52, 552 

IMPORTS. 


There is considerable variation in the value of the imports of buhr- 
stones into the United States, as is shown in the following table, which 
gives the value of the buhrstones imported since 1868. 


Value of buhrstones and millstones imported into the United States, 1868-1908. 


| Made Made 
Year ending— Rough. ¡intomill- Total. ' Year ending— Rough. [into mill-| Total. 
stones. | stones. 
June 30— | December 31— | 
1868 ............ $74,224 |.......... $74, 224 | TRG ropita $29, 273 8662 | $29,935 
1869 ..........-- 57,942 | $2,419 60,361 | 1887........ ....| 23,816 191 24, 007 
1870 ............ 58, 601 2,297 60,895 | ¡EA 36,523 | 7 37, 228 
Er eee 35, 406 3,698 39,104 © 1889............ 40, 432 | 452 40, 884 
1872 PA 69, 062 5,967 — 75,029 | 1890............ 32, 892 | 1,103 33, 995 
POS 60, 463 8,115! 65,578 , 1891..... KR E 23, 997 42 24,039 
Y ERR NR 36,540 | 43,170 | 79,710 1892............ 33, 657 529 34, 156 
¡Er eee 48,068 | 66,991 | 115,059 o 1223 29, 632 729 30, 261 
Tucci 37,759 | 46,328 | 84,087 | A rebate Enero a 15, 087 
Vr p 60,557 | 23,068 | 83,925 1895... A A 20,316 
Wi 87, 679 1,928 | 89 607 A AS A | a 26, 965 
1879 ............ 101, 484 5,088 | 106,572 AMA A esce esie ' a22,956 
1880 ............ 120, 441 4,631 | 125,072 1898 ........... 22,974 1,025 23. 999 
A 100, 417 3,495 | 103,912 1899............ 18.368 513 15, sol 
1882 ............ 103, 287 747 | 104,034 1900............ 27, 960 944 28, 904 
Sed. E 73,413 272 | 73.685 ¡o AA 40, 865 1, 302 42,187 
IBBA ERROR 45, 837 263 | 46,100 190...... ..... 15, 245 915 16, 158 
ade 35, 022 455 | 35,477 1903...... ..... 21,160 8, 481 29, 641 


a Not separately classified. 
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PUMICE. 


The name pumice is applied to the loose, spongy, cellular, or froth- 
like parts of lava, and also to a volcanic ash, which includes the finer 
detritus that is ejected in many eruptions, and is often deposited at 
considerable distances. For commercial pumice both the solid rock 
and the volcanic ash are mined. Extensive deposits of volcanic ash 
are known in Nebraska, which are available as a source of pumice. 
In the Hawaiian Islands also there are large quantities of pumice, 
which could readily supply the demand of this country if it could 
compete with the imported material. 

Pumice stone varies considerably in grain and hardness, and this 
fact has led to experiments being carried on with a view to producing 
an artificial pumice stone. Sucha product is now manufactured quite 
extensively by a German company, as described by Mr. O. J. D. 
Hughes, consul-general at Coburg, as follows: “ 

The factory of Schumacher, at Bietigheim, in the valley of the Enz, has been 
manufacturing an artificial pumice stone out of ground sandstone and clay for some 
time, and it is interesting to note to what extent this manufacturer has tried to 
adapt his products to the various purposes for which they are required. There are 
on the whole 10 kinds, differing from each other in regard to hardness and grain, 
viz: There is (1) a hard and a soft kind with coarse grain, particularly useful in the 
leather, wax-cloth, felt, and wood industries; (2) a hard and a soft kind with 
medium coarse grain, suited to stucco workers and sculptors, and particularly use- 
ful for polishing wood before it is painted; (3) a soft, fine-grained stone for the 
white and dry polish of wood and for tin goods; (4) one of medium hardness with 
fine grain for giving the wood a surface for an oil polish; (5) a hard, fine-grained 
one for working metals and stones, especially lithographic stones; and, finally, 
pumice stones with a very fine grain. These artificial stonesare used in pretty much 
the same way as those of volcanic origin. For giving a smooth surface to wood a 
dry stone is applied, but to give it a fine polish the stone is dipped in oil. For fine 
work no coarse-grained and for coarse work no fine-grained stones are used. 


Nearly all the world's demand for pumice is supplied by & deposit 
in the northwestern part of the island of Lipari, and about 80 per 
cent of that used in the United States is shipped directly here from 
that island. There have been numerous attempts made during the 
last twenty years by various firms to obtain control of the Lipari 
pumice deposits, but without success. In 1903 a German company 
made a determined effort to realize this aim, and according to the Oil, 
Paint and Drug Reporter of December 21, 1903— 

The agents of the German promoters at Lipari, according to the latest authentic 
private reports, have succeeded in closing contracts for pumice stone with all the 
producers except one or two. All but 45 per cent of the entire territory, of which 
only a small part has never been worked, belongs to the town of Lipari. Efforts 


have been made to get the municipality of Lipari to join the combination, but up to 
the present these treaties have not come to a satisfactory close because the municipal 


a Consular Reports, No. 275, August, 1903. 
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council of Lipari was dissolved in September last. The affairs of the municipality 
are at present directed by a government deputy, who, however, is not empowered tu 
make contracts of such importance in the name of the island. 

If such a merger should be effected there would be a sharp advance 
in prices, which would tend to stimulate the development of the 
American and Hawaiian deposits. 


PRODUCTION. 


The entire production of pumice in the United States in 1903 was 
from Nebraska, and amounted to 885 tons, valued at $2,665, or $3.02 
per ton. This is an increase of 185 tons in quantity, but a decrease 
of $85 in value, as compared with the production of 1902, which 
amounted to 100 tons, valued at $2,750, or $3.93 per ton. Nearly all 
of the production was used in the manufacture of soap. There were 
four producers engaged in the production of pumice in 1903. A little 
development work was carried on by Mr. C. A. Warner, at Rockland, 
Oneida County, Idaho, but there was no production during 1903. 


IMPORTS. 


The importation of pumice into the United States is very irregular, 
some years there being enough imported nearly to satisfy the market 
for the following year. In 1896 there was no pumice imported. In 
1903 the value of the imports of pumice was $83,920, as compared 
with $22,448 in 1902. 


INFUSORIAL EARTH AND TRIPOLI. 


The terms infusorial earth, tripoli, and diatomaceous earth are all 
applied to the deposits formed from the siliceous shells of diatoms ard 
other microscopic species, which sometimes occur over many miles in 
area. The material from such deposits will always show remains of 
diatoms or other similar species when examined under the microscope, 
and is composed principally of silica, with perhaps from 3 or 4 to 10 
or more per cent of water or moisture. Sometimes the deposits are 
impure from the admixture of clay, and then again they may be dis- 
colored by organic material. This, however, can very often be 
entirely removed by heating. There are on the market other mate- 
rials besides that obtained from these deposits which are sold under the 
same name. Thus in New York and Connecticut there is ground 
quartz used for infusorial earth, and in Newton County, Mo., the 
material mined is evidently a residual silica left from an impure silice- 
ous limestone by the leaching out of the calcium carbonate. These 
materials do not make so smooth and even a grit for the manufacture 
of scouring and polishing powders as the real infusorial earth. 

Only a portion of the infusorial earth is used for abrasive purposes, 
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the more extensive use being in the manufacture of dynamite and of 
packing for boilers, steam pipes, and safes, and as a hase for fire and 
heat-retarding cements. It isalso used in some quantity for the manu- 
facture of fireproof building materials, such as solid and hollow brick 
and tile. For this latter use the demand is constantly increasing. 
Another use that is being introduced isin the manufacture of plasters. 
The ground quartz, sold under the name of infusorial earth, is all used 
for abrasive purposes. The Missouri product is principally used in 
the manufacture of various filtering apparatus. 


PRODUCTION. 


There was a considerable increase in the production of infusorial 
earth in 1903, which amounted to 9,219 short tons, valued at $76,278, 
a gain of 3,554 tons in quantity and of $23,029 in value, as compared 
with the production of 5,665 short tons, valued at $53,244 in 1902. 
Of the 1903 production, 1,914 short tons, valued at $6,632, was sold in 
the crude state, and 7,305 short tons, valued at $69,641, was subjected 
to some refining or cleaning process before being marketed. In the 
case of the Missouri product the value of the manufactured articles 
is used. 

The States from which this production was obtained, given in the 
order of their production, and the number of producers in each were 
as, follows: Missouri, 3; Virginia, 2; New York, 2; California, 3; 
Maryland, 1; Georgia, 1; Massachusetts, 1; New Hampshire, 1; and 
Florida, 1—a total of 15 producers in 10 States. 

There is considerable variation in the quantity and value of the 
infusorial earth produced in the United States from year to year, 
which is due partly to the substitution of other materials for it, and 
partly to the production by some companies in one year of an amount 
of the raw material sufficient to last a year or two. This variation is 
shown in the following table, which gives the quantity and value of 
infusorial earth produced in the United States since 1880: 


Production of infusorial earth, 1880-1903. 


Year. Quantity. | Value. Year. - | Quantity. | Value. 
Short tons. Short tons. 
LECT AO AO A $43,665 
A cea eeurcecetes 1,000 | 10,000 | 1893 acsi nivel RA ' 22,582 
E ws eet etic EU Dar Ao) 1, 000 8000! TBO MS 2, 584 11,718 
A ec ete sees 1, 000 5,000 | Ida 4,954 20,514 
(cs CANI DEP HP 1,000 5,000 AO sore sco se to esior tes 3, 846 26, 792 
O eere o Ed 1, 000 5,000 | 1897 sd UNE 3, 833 | 22, 385 
A atest 1, 200 6,000 | 1808 e ie 2,733. 16,691 
188 OU ee ee R 3,000 | 15,000) 1899..............- cess nnes- 3,302. — 25,302 
TABS Lid e Lade Load 1,500 7,500 || 1900 deus oe Cre o peus 3,615 ' — 24,207 
PROG HE a RE 3,466 | . 23,922 || 1901 acid 4,020 52, 950 
YRODG edu e tocado 2,532 AA 5, 665 53, 244 
TAG A O hedeekeceues 21,988 1908 02.2.2. eee eee ee ee eee 9,219 76, 273 


l 
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The infusorial earth or tripoli imported into the United States is 
included with rotten stone, which is used for similar purposes. The 
value of these imports in 1903 was $34,987 as compared with $39,926 
in 1902. The Bureau of Statistics does not keep any record of the 
number of tons of this material imported. 


CRYSTALLINE QUARTZ. 


Under the head of crystalline quartz is included only that portion 
of the total quantity of this mineral that is actually used for abrasive 
purposes. The larger amountof the quartz mined is used in the brick 
and pottery, building, and glass industries, and as a flux in metallur- 
gical works. That which is included under abrasives is used in the 
manufacture of sandpaper, scouring soaps, and as a wood finisher. 
Nearly all of the quartz used in the manufacture of a wood finisher is 
obtained from Connecticut, while the greater part of that used in the 
manufacture of sandpaper is obtained from Pennsylvania. There are 
also large quantities of quartz sand used in thestonecutting trades, espe- 
cially by the marble dealers, for cutting the blocks of stone into slabs 
by means of a gang saw. Crushed steel, also, although much more 
expensive, is beginning to be used to a considerable extent for this 
purpose. Considerable quartz sand is also used in the manufacture of 
oilstones, scythestones, etc., in reducing the rough blocks of sandstone 
and schist to the correct size and shape on the rubbing table. As the 
users of quartz sand for these latter purposes keep little or no record 
of the quantity they use or of its value, there has been no attempt made 
to include them in this report. In many instances the only cost of the 
sand to the consumer is that of cartage, while in other cases it costs 
from 10 cents to $1 per ton. l 


PRODUCTION. 


The production of crystalline quartz in the United States in 1903 
amounted to 8,938 short tons, valued at $76,908, as compared with 
13,904 tons, valued at $84,335, in 1902, a decrease of 4,966 short tons 
in quantity and of $7,427 in value. Of the 1903 production the quan- 
tity reported as sold in the rough was 918 short tons, valued at $5,318, 
or $5.79 per ton. The refined product amounted to 8,020 short tons 
in quantity, valued at $71,590, or $8.93 per ton. This production was 
obtained from California, Connecticut, and Pennsylvania, with the larger 
amount from Connecticut. 
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In the following table are given the quantity and value of crystal- 
line quartz produced in the United States since 1894: 


Production of crystalline quartz, 1804-1908. 


Year. | Quantity. | Value. Year. Quantity. | Value. 
Short tuns. i Short tonsa. ' 
||. A eee 6,024 | $18,054 | 1899... eee 13,600 ' $39,000 
PGs tents te PUMP aes 9,000 | 27,000  1900......... n 14.461 40,705 
IND. di ce EETA 6,000. 18,000 TW ices esse pas 14, 050 41,500 
lod 7,500 | 22,500 190 orcos NEM 15, 104 84, 335 
i 
THOS RE 8,312 | 23,990 | | [UT A RM ME SUCRE UR RN 8, 938 76, 908 
GARNET. 


The principal change in the garnet industry is the development of 
a new locality for this mineral in North Carolina and its introduction 
on the market early in 1904. The deposit is located near Marshall, 
` Madison County, on Little Pine Creek. The garnet crystals, which 
are of the almandine variety, occur in a band of chloritic schist about 
20 feet wide, that can be traced across country for a distance of about 
1 mile. The noticeable feature of this deposit is the remarkable 
size of the crystals, which average at least 2 inches in diameter, some 
having been found T$ inches in diameter. The crystals, though usu- 
ally elongated, are well developed and dodecahedral in character. 
They are usually slightly altered on the exterior surfaces to chlorite, 
but on the interior they are sound and break with a clean, sharp, cutting 
edge. They are readily separated from the inclosing rock, and a pure 
garnet product is easily obtained. None of this garnet was mined in 
1903; but mining operations were begun early in 1904, and the prod- 
uct already shipped has been received very favorably. On account 
both of the ease with which this garnet can be mined and separated 
and of its quality, it should readily be able to compete with any other 
garnet. The property is well located for railroad transportation 
facilities, being on the main western line of the Southern Railway, 
running from Salisbury, N. C., to Chattanooga, Tenn. 

There were no other new localities developed in 1903, and the pro- 
duction was confined to the old deposits in Connecticut, New York, 
Pennsylvania, and North Carolina. 


PRODUCTION. 


During 1903 there were produced in the United States 3,950 short 
tons of garnet, valued at $132,500. This is very close to the 1902 pro- 
duction of 3,926 short tons, valued at $132,520, being an increase of 24 
tons in quantity, but a decrease of $320 in value. The average price of 
the 1908 production was $33.54 per ton. The highest price received 
for garnet is still for the North Carolinu garnet. 
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There are given in the following table the quantity and value of the 
garnet produced in the United States since 1894: 


Production of abrasive gurnet, 1894-1908. 


Year. Quantity. | Value. | Year. 
Short tona | 
A tuve RETE RES DE 2,401 | $90,660 | 1800 ........ eese 2, 765 $98, 325 
jt: O fe tete ees 3,325 95,050 || 1900 ociosas as 3,185 123, 175 
Ly e UI 2, 686 68.877 MIO Lis 4, 444 158, 100 
| 2g POET PETER 2, 554 80,853 || 1902 .............. eee ee eee 8, 926 132, 820 


18598... 0. cao E E. 2, 967 86, 850 || 1903 o Ll oes eer 8, 950 132, 500 


Previous to 1900 there was a certain quantity of the North Carolina 
production that was not included in the garnet statistics, and this will 
account to some extent for the decided increase in the production since 
that year. In reality there has been a close agreement between the 
quantities of garnet produced from year to year. 


CORUNDUM AND EMERY. 


Whereas formerly the United States produced all the corundum 
used in this country, now but a small portion is mined here, the 
remainder being obtained from Canada and India. There was consid- 
erable development work carried on at both the Montana and the 
North Carolina corundum deposits in 1903, although the production 
from the latter State amounted to but a very few tons. The Montana 
Corundum Company, whose property is near Salesville, Mont., and 
the North Carolina Corundum Company, whose property is at Buck 
Creek, Clay County, N. C., have both completed mills for cleaning 
the corundum, and they expect to be large producers of this abrasive 
in 1904. Mr. Hugh Ferguson, of Pittsburg, Pa., has also been devel- 
oping a corundum deposit in the Buck Creek district, North Carolina. 

In Buncombe County, N. C., on the Elk Mountain range, a few: 
miles north of Asheville, corundum has been found associated with 
garnet, sometimes being entirely inclosed by the garnet and at others 
inclosing the garnet. The corundum occurs in a garnetiferous gneiss, 
and although it is somewhat abundant it is very doubtful if it will 
prove to be a commercial source of corundum. As described by Mr. 
C. E. Lyman, of Asheville, the corundum is found sometimes in crys- 
tals that measure as much as an inch in diameter. They are prismatic 
and are terminated by the basal plane. They vary considerably in 
color, from blue to red, and a few gems have been cut from some of 
them. The corundum is found in the gneiss near its contact with a 
pegmatitic dike. 
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Near Norris, Madison County, Mont., Mr. A. W. Tanner reports 
the finding of considerable corundum of gem quality in his concen- 
trates from gold placer mining. One piece of corundum showing 
good red and green colors, weighed 8 ounces, and one piece of ruby 
corundum weighed 5884 carats. 

Mr. F. A. Maxwell, of Georgetown, Clear Creek County, Colo., 
reports the finding of corundum on Saxen Mountain, near that place. 


PRODUCTION. 


There was a very large decrease in the production of corundum and 
emery in the United States in 1903, which amounted to only 2,542 
short tons, valued at $64,102. This is a decrease of 1,709 tons in 
quantity and of $10,503 in value as compared with the production of 
4,251 tons, valued at $104,605, in 1902. A small portion of this pro- 
duction was due to corundum which was obtained principally from 
Montana, with a smaller amount from North Carolina. The emery 
was obtained principally from New York and Massachusetts, with a 
small amount reported from Kansas. This year the production of the 
Peekskill, N. Y., deposits largely exceeded that of the Chester, Mass., 
deposits, which formerly were the largest producers of emery. 

The total quantity and value of the corundum and emery produced 
in the United States since 1880 is given in the following table: 


Annual production of corundum and emery, 1881-1903. 
1 4 1, 


-— _—_ e  —— P — + AAA — 


Year. Quantity. | Value. Year. | Quantity. | Value. 
Short tons. Short tone, 

IER]. oes Sot cu cce de 500 | $80,000 | IN9R. LLL Lesen nn 1,713 | $142,325 
o ey Look oupU i Me ius | 500 | 80,000 | 1594 scene 1, 495 95, 936 
D MM | 650 | 100,000 | 1895... eese p 2,102 | 106,256 
C MAE | 600 | 108,000 |1896............ eene 2,120 | 113,246 
POSH Euch A A 600 | 108,000 | 1897....... eem 2,165 | 106,574 
EDU RENE ER | 645 | 116,190 | 1898 ...... lesse eene i 4,064 | 275,061 
cy E TER | 600 | 108,000 | 1899......- seen 4,900 | 150,000 
o | BRA | 91,620 | 1900... . sss 4,305 | 102,715 
CMM ME Tp" | 2,245 | 105,507 | 1901 .....- esee esses 4,305 | 146,040 
A | 1,970 | 89,398 |1902............. cece eee eee 4,251 | 104,605 
JL AN ee Udo sad 2,247 | 90,230 | 1903.......... cece ween sees 2, 542 64, 102 
1892. ocn AEN: 1.771 | 181,300 

y IMPORTS. 


The imports of emery and corundum continue to be largely in 
excess Of the home production, and in 1903 they were valued at 
$321,569, as compared with $214,842, the value of the 1902 imports. 
There continued to be an increase of corundum imported, particularly 
from the Canadian deposits. The following table shows the quantity 
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and value of emery and corundum imported into the United States 
from 1867 to 1903, iaclusive: 


Emery and corandinn imported (uto the United States, 1867-1903. 


| Other 
: . Pulverized or manu- 
Grains. Ore or rock, ground. fac- Total 


Year ending— | tures, | value. 


P 
| — = ——| m 

[une 30— Pounds, Long tons. Pounda. | 
A A EEEE 428 | $14,373 924,431 | $38,131 |........ 852, 504 
I BONIS E E woe ooo 85 | 4,5531. | 834,286 | 33,549 L........ ! 38,080 
1869 ........ ved | a ida 961 | 35,205 924,161 | 42,711 |........ 71,916 
IRI sou pu A dei uoa eid | 742 | 25,335 614,080 | 29,531 |........ 54, 866 
Til A e EP N | 615 | 15,570 613,624 | 28,941 Sa 44, 411 
rr A AA 1,641 | 41,321 804,977 | 36,103 |........ TA 
1873 eee eee | 610,117 $29,706 755 | 26,065 343,828 | 15,041 | $107 | 70,919 
y 6. ns outer 331,580 16,216 1,281 | 43,886 69, 890 2,167 a 62, 366 
E A | 467,725 23,345 961 | 31,972 85, N53 2,990 | 20! 58,327 
A 385,246 | 18,999 1,395 40, 027 77,382 2,533 | 91 61.653 
TBI edes eae: ' $43,697 | 16,615 852 | 21, 964 96,351 | — 3,603 ........ 42, 182 
Ts 324, 291 | 16,359 1,475 | 35,454 65, 068 1, 754 31 56,601 
Dr A 496,633 | 24, 456 2,478 | 58,065 | 133,566 | — 4,985 LLL. 87,506 
1880 0.2.22... 411,340 ^ 20,066 3,400 | 76,481 223, 855 9,30, — 145 105,894 
1881 ........ 2s 454,790 — 22,101 2,884 | 67,781 177, 174 7, 407 53 97,432 
]K82 A 520,211 25,314 2,765 | 69,432 117, 008 3, 708 241 98,095 
1483 ........... 474,105 | 22, 767 2, 447 59, 282 93, 010 3,1721: 29 | 85, $90 
1884 cc 143,267 , 5,802 4,145 | 121,719 513,161 | 21,181! 188 (148,500 
Il 228,329 | 9,886 2,445 | 55,368 194, 314 8, 789 757 | 74, 800 

December 31— | | | 
A 161, 297 6, 910 3,782 | 88,925 365,947 | 24,952 851 | 121,638 
1887 sco eases 367,239 | 14,290 2,078 | 45,033 | «144,380 6.796 | 2,000 | 68,209 
188K coc 480,397 | 16,216 [20 072 EE, A cR, | RTAS o 118,246 
1889 acta 603,347 | 18,937 A E Fay 7 A es ae 111,302 218,966 
1890 ........... 531,964 | 20, B82 3,867 | 97,939 .........lsl eee eene 5,046 | 123, 367 
80] edes 90, 658 3,729 BW A AA A E 71,302 
|) ins 566,448 | 22,596 5.0580.|^ A recen lbes suo rers 2, 412 | 120,623 
1893 ........... 516,953 | 20,073 5,066 | 103,875 Mappe POM 3, 819 | 127,767 
CNN 597,713 | 18, 645 A O E ETC 1,841 | 71,973 
1895 ........... 678,761 | — 25,066 6,803 | 80,386 Lulli | 27,556 , 133,033 
1896 co 753,093 | 28,193 | OA TB A apesedc to exu ene | 148, 231 
1897 ........... 539,176 | 20,805 5:913: | 107,655 esso deas ee) Acs | 2,21]. 130,531 
1NON cc 577, 655 23, 320 5,547 | 106,909: A losers 3,810 ' 133, 399 
1899 ........... 724,299 | 29,124 7,435 | AAA emere ' JL 514. 157, 131 
1900 ........... 601,482 | 20,520 11,392 | 202,950 oo dose Du ee v ede 10,006 239,506 
1901. oos 1,086,729 | 43,217 12 ME AN 00000000, 10.926 | 294, 999 
1000 A 1, 665, 737 49. 107 7,157 | 151,959 A avente Seek (13.776. 214, 842 
1903 ........... 3.615,137 | 109,272 | 10,884 | D194,408 [eee fee s | 17,829 | 321,569 

| | , 

a To June 30 only; sinee classed with grains, bIneluding emery rock valued at 25,488, 


CANADIAN CORUNDUM. 


The deposits of corundum in Canada are being very extensively 
worked and there are now three companies in the field as producers of 
this mineral: (1) The Canada Corundum Company, which is by far the 
largest producer, and whose principal deposits are located near Craig- 
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mont, $ miles from Combermere, Renfrew County. This company 
has recently completed its new mill for crushing, cleaning, and sizing 
the corundum, which has a capacity of about 5,000 tons of cleaned 
corundum per year. (2) The Ontario Corundum Company, whose 
mine is situated at New Carlo, Ontario, about 12 miles from Craig- 
mont. This company formerly shipped its partly cleaned corundum 
ore to Chester, Mass., but it has now erected a mill with a capacity of 
about 4 tons of cleaned corundum per day. (3) The Corundum 
Refiners (Limited), who own corundum deposits on Madawaska River, 
near Palmer Rapids, Renfrew County, and on York River, in Dur- 
gaman Township, near Bancroft, Hastings County, expect to put up 
a large cleaning mill and to begin shipping corundum about Sep- 
tember 1, 1904. : 

The price of the Canadian corundum varies from 5 to 74 cents per 
pound delivered at the railroad. At the present time the value of the 
production of the Canada Corundum Company is the largest of any 
corundum or emery producer in America. 

In 1903 the total value of the Canadian production of corundum was 
$51,000, which, as stated in the report of the geological survey of 
Canada, is divided as follows: Corundum, grain, 849 short tons, valued 
at $84,900; and corundum, cobbed, 270 short tons, valued at 32,700. 
This latter quantity will contain probably 25 per cent of corundum, 
or 67 tons, which, at an average value of $120 per ton, would make 
the real total production of Canadian corundum equal to 916 short 
tons, valued at $92,940. This is an increase of 111 short tons in quan- 
tity and of $4,324 in value, as compared with the production of 805 
tons, valued at $88,616, in 1902. One-half of this production is 
shipped to the United States. 

The increasing demand for the Canadian corundum is illustrated by 
the following table, which gives the production for the years 1901, 
1902, and 1903: 


Production of Canadian corundum in 1901, 1902, and 19053. 


i 
Year. Quantity. | Value. 
Short tons. 
A cT" E E E 434 $47, 740 
1909 oe Gh oaa A A eva Mi ecu el ea E e er mie ea cn 805 KS, 616 
p DOC ——————— rs dd 916 t2. 040 


With the increased facilities for handling and cleaning the corundum 
ore there should be a much larger increase in the Canadian produc- 
tion in 1904. 

M R 1903——04 
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FELDSPAR. 


Several years ago a deposit of mineral supposed to be corundum 
was located on the north shore of Lake Superior in Minnesota, and a 
company known as the Minnesota Abrasive Company was organized 
to exploit and develop the property. Upon examination the mineral 
proved to be a plagioclase feldspar instead of corundum. Its value 
as an abrasive is problematic on account of its low degree of hardness 
and its fusibility. It could not be used in the manufacture of a vitri- 
fied wheel. There are two companies, however, who are preparing 
to mine this feldspar and prepare it for the market, the North Shore 
Abrasive Company and the Minnesota Abrasive Company. For some 
purposes this mineral may give good satisfaction as an abrasive, but 
there will probably be a very limited demand for it.- 


ARTIFICIAL ABRASIV ES. 


CARBORUNDUM. 


An interesting paper has recently been published by Mr. F. A. J. 
Fitzgerald, of Niagara Falls, N. Y.,? on the ** Manufacture and Uses 
of Carborundum,” and that portion of the article relating to the 
present method of manufacture is given as follows: 


In the actual manufacture of carborundum the silica is supplied by means of a 
very pure glass sand made from crushed quartz and containing about 99.5 per cent 
silica. The carbon is supplied by coke, which is as pure as can be obtained. It has 
just been shown that for every 10 pounds of carborundum produced 14 pounds of 
carbon monoxide gas are set free, so that the mixture of sand and coke must be very 
porous in order to permit the ready escape of the gas. This porosity is obtained by 
putting a certain amount of sawdust in the mixture of sand and coke. 

The various materials used in the manufacture of carborundum are received in 
the mixing building. The sand is shipped in the ground form, so that it merely 
has to be stored in the bins; but the coke has to be crushed and ground to powder 
in a mill, whence it is taken by conveyors to its bin. The coke, sand, and sawdust 
are then mixed in proper proportions and the mixture is stored in bins provided for 
that purpose. From these bins the mixture can readily be drawn off and taken to 
the furnace building. The latter contains three sets of furnaces, each set consisting 
of five furnaces. These have the form of a box built of brick, the inside dimensions 
being approximately: Length, 16 feet; width, 7 feet; and depth, 6 feet. 

The ends of the furnaces are permanent and carry the terminals, which consist of 
large carbon rods and are so arranged that they may be connected to the cables 
carrying the current. The side walls of the furnace are not permanent, but are 
built up every time the furnace is loaded. In preparing a furnace for a run, the side 
walls are first built up, and then the furnace is filled rather more than half full with 
the mixture of sand, coke, and sawdust. The next stave, the most important in the 
building of the furnace, is putting the core in place. The core is an electrical con- 
ductor composed of carbon, which serves to connect the terminals of the furnace 
electrically. After the core has been put in place more mixture is thrown into the 


a Iron Age, Oct. 15, 1903. 
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furnace and heaped up until the total height of the loaded furnace is about 10 feet. 
Nothing now remains but to connect the furnace with the source of the current. 

Next to the furnace building is the transformer room, where the current from the 
power house comes in at 2,200 volts and is transtormed to 150 volts. Beside each 
transformer is an induction regulator, which consists essentially of two coils which 
can be moved relatively to one another; one of the coils is connected in series, the 
other in parallel with the circuit going to the furnace room. By adjusting the rela- 
tive positions of the coils of the regulator the voltage of the current going to the 
furnace room can be either raised or lowered uniformly, with a maximum of about 
210 and a minimum of 80 volts. The reason for having this range of voltage is that 
the resistance of the core, which is the part of the furnace that carries the current, 
is at first high but diininishes when it becomes hot, and also for another reason which 
we shall see when we come to consider the products of the furnace. 

One furnace, such as has been described, requires 1,000 horsepower. After it has 
been cor.aected with the cables in the furnace room the current is thrown on in the 
transformer room, and the voltage put up to the maximum. In a very short time 
the furnace comes to load; that is to say, the resistance of the core drops until the ' 
current reaches about 3,500 amperes, and the total watts amount to 746,000, or 1,000 
horsepower. As the resistance continues to decrease the core takes a larger current, 
and consequently the volts must be cut down so as to keep the power constant. 
Finally the resistance becomes nearly constant, when the amperes are about 7,500, 
and hence the voltage is about 100. The total run lasts thirty-six Sours. 

About half an hour after the current is thrown on a light is applied to the side 
walls of the furnace, and the carbon monoxide, wbich by this time is coming off 
rapidly, ignites with a slight explosion. As the furnace becomes hotter the devel- 
opment of carbon monoxide gas increases till the whole furnace is enveloped in blue 
flames, presenting a very beautiful appearance. 

One of these carborundum furnaces yields about 8,500 pounds of silicon carbide, 
so that from the equation already given it is easily calculated that about 6 tons of 
carbon monoxide are generated during the run. At first sight it seems wasteful that 
all this gas should escape and be burned at the walls of the furnace; but it probably 
is of value in keeping the walls of the furnace hot and so diminishing the radiation 
of heat from the inside of the furnace. 

After thirty-six hours the current is cut off from the furnace and another one con- 
nected. For each 1,000 horsepower used there are 5 furnaces, so that there are 15 
furnaces in all for the 3,000 horsepower used by the Carborundum Company. Fach 
1,000 horsepower produces approximately 4,800 pounds of crystalline carborundum 
per day, so that the present output amounts to about 7 tonsa day. The company 
are at present building a new furnace plant at Niagara Falls, and when this is fin- 
ished the total power used will be 5,000 horsepower, which will give an output of 
about 11.7 tons a day. In the new furnace room there will be a 2,000-horsepower 
furnace, probably the largest electric furnace in the world. 

Immediately after the current has been cut off from the furnace the taking down 
of the side walls is begun, so as to cool the furnace as rapidly as possible. After 
half the wall is taken down the unchanged mixture is raked off, and the outer crust 
of partially converted material is removed. This crust which surrounds the carbo- 
rundum crystals is known as ‘‘ white stuff," and is an intermediate stage in the for- 
mation of carborundum. When the ‘ white stuff" has been removed the crystalline 
carborundum is exposed and is taken from the furnace to the crushing room. When 
the core is removed from the furnace it is found to be converted into graphite, and 
this is the principal cause of the great reduction in the resistance of the furnace dur- 
ing the run. A ( 

After the carborundum is removed from the furnace it is taken to pan mills, 
where it is crushed and is then placed in large lead-lined tanks and digested with a 
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hot and strong solution of sulphurie acid, after which it is thoroughly washed 
with water, dried, and graded. In washing with water the fine powders are floated 
off and subsequently collected ‘in settling tanks. 


The equation representing the reaction thus described is as follows; 


SiO, + 3C = CSi + 2CO 
Sand Coke Carbo- Carbon 


rundum monoxide 
gus. 


There are of course some impurities in the materials used, but they 
are very nearly pure, as is indicated by the following typical analysis 
of the carborundum made by the present method. For comparison 
there is given the theoretical composition of carborundum. 


Analysis of carborundum. 


Carborun- Theoretical 


Constituent. 


dum, | coin position. 

Per cent. Per cent. 
AMO A A A ae emet eeu eae ptu e E me M Ea a 69. 61 70. 30 
Cutler mee A TDi eee oh een ERI | 29. 40 | 29. 70 
PONG VoL pc OIM dea Sara dab do A 
AHI Al one zoo soe eu £x oo dad Eee riae te ce E RR o AAA M MOT cM 


When carborundum was first manufactured it was put on the market 
solely for abrasive purposes in the form of wheels and stones of vari- 
ous shapes and sizes, or as paper and cloth and as grains, and while 
tlie largest use of this material is still for such purposes, some is now 
being used in the manufacture of steel and for refractory purposes. 

Amorphous carborundum, under the trade name of carborundum fire sand, is 
being widely used as a furnace lining in brass-melting furnaces, both in the form of 
brick and as mortar. Crystalline carborundum in the form of a fine powder is being 
applied as a wash or a coating to the faces of fire-brick walls, being mixed with a 
solution of silicate soda. Under the action of flames this coating forms a firm 
enamel which greatly increases its resistance power to heat. 

The Carborundum Company are still the only manufacturers of 
carborundum wheels and stones and are now making solid wheels 36 
inches in diameter by 12 inches thick. They make a sectional wheel 12 
feet in diameter, used for grinding soapstone. 


PRODUCTION. 


The production of carborundum in 1903 amounted to 4,759,890 
pounds, an increase of 1,018,390 pounds as compared with the pro- 
duction of 3,741,500 pounds in 1902, This is the largest production 
in any year since the beginning of the manufacture of this abrasive. 
The increase in the demand for carborundum is well brought out in 
the following table, which gives its production since 1892, when it was 


a Letter from the Carborundum Company. 
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first put on the market. Its value now varies from 8 to 10 cents per 
pound. 
Production of carborundum, 1592-1904. 


Year. Quantity. | Year. Quantity. 


Pounds. | i Pounds. 
IN 000 A idos 1, 447, 200 
A A A 15,200 | A Kee ite ate CN | 1,741,215 
[Ts REISEN SA 52,900 || 1900..........seeccceccecccccaccccccces | 2,631,900 
o CHE 930000 || IWlo ese dac ero eve psal Qus (0 8,833,175 
I RP OR REDE (O07 800^ o otio oca 3, 741, 500 


VA A A AAA ses 1/20, ADO 1903. aso ds | 4,759, 890 


D 


CRUSHED STEEL. 


The use of particles of steel for abrasive purposes was first intro- 
duced about fifty years ago in certain German industries, where the 
steel used was broken pieces of old files. This same idea of utilizing 
pieces of broken-up files was attempted later in this country by Mr. 
C. M. Lindsey as a substitute for sand in cutting marble and other 
stones. The results were not satisfactory, owing to the impossibilit y 
of obtaining a uniform product. These experiments did, however, 
result beneficially, as they proved the value of hardened pieces of 
steel for abrasive purposes and led finally to the discovery of erushed 
steel, which was patented by Mr. Lindsey. 

Sand was formerly the principal material used for cutting stone, 
but this was later partly superseded by a hardened steel known as 
chilled iron globules or chilled shot. This material in many cases 
gave much better satisfaction than sand, and although it was a much 
more expensive raw material, it made a cheaper abrasive on account 
of its greater cutting capacity. Owing, however, to its rounded 
character, it did not give perfect satisfaction, and it has in turn been 
superseded by diamond crushed steel, which has sharper and more 
angular edges. Although the crushed steel is more expensive than 
chilled shot, its superior abrasive efficiency makes it in many cases 
the cheaper abrasive. The manufacturing of crushed steel has been 
so perfected that an absolutely uniform material can be produced. 
The method of manufacture and uses of crushed steel have recently 
been described by Mr. M. M. Kann," secretary of the Pittsburg 
Crushed Steel Company (Limited.) 

In manufacturing these crushed steel abrasives the best material to 
use is high-grade crucible steel. This is heated to a temperature of 
about 2,5007 F. (nearly a white heat) and then quenched in a bath of 
cold water. This gives the steel a granular structure. These frag- 
ments of steel are then reduced to particles, varying in size from fine 


a Proc. Am. Asso, Adv. Sei., Pittsburg meeting, July, 1903. 
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powder to one-sixth of an inch in diameter, by means of powerful ham: 
mers or crushing machines. The crushed product is then classified into 
sizes vary ing from No. 6 to No. 200 mesh. The sizes from 6 to 60 are 
then tempered by being placed in a cylinder or pan and heated to a tem- 
perature of about 450" F., when they change in appearance to a straw 
color. They are then cooled by subjecting them to blasts of cold air. 
This material is known as diamond crushed steel. The sizes from 60 
to 200 are treated similarly, but are hardened still more. These latter 
sizes are known as diamond steel emery. 


USES. 


The uses of the different kinds of crushed steel have greatly increased 
since their first introduction to the market. They are now used in 
sawing, rubbing, and polishing marble, onyx, granite, and other stones, 
in grinding lenses, in beveling glass, in grinding brick, and in grind- 
ing valves. They are also used by lithographers and plate-glass manu- 
‘facturers. 

The chief use, however, of crushed steel is still the stone trade. The 
sizes of crushed steel used depend on the character of the stone to be 
cut, rubbed, or polished. In cutting a coarse brown sandstone, like the 
noted Connecticut stone, the largest sizes of crushed steel, 10 to 16, 
are used. For astone of finer texture, like the Indiana limestone, 
sizes 30 to 36 are used, and for stones like marble and onyx the still 
finer sizes, 46 to 50, are used. 

In rubbing down granite the size of crushed steel to use will depend 
upon the condition of the surface of the stone as it comes from the 
cutter, whether it comes from the pointing tool, from the ax, or 
from the 4, 6, or 8 hammer. The finer the surface left by the stone- 
eutter, the smaller the sizes of erushed steel that should be used. In 
rubbing stone, beveling glass, and grinding brick revolving iron 
wheels are used, which vary in size according to the work to be done. 
For rubbing stone, wheels 12 to 13 feet in diameter are used; for 
grinding brick, wheels 6 to 7 feet in diameter are used, and for bevel- 
ing glass, wheels 30 inches in diameter are used. The crushed steel 
is used over and over again, being re-fed automatically to the table. 

In lens grinding steel emery in sizes varying from 70 to 90 is used 
for roughing in and No. 170 for fining down. In the lithographic 
trade steel emery in sizes 150, 160, and 170 is used. 

Another use of crushed steel is in core drilling. Where it has been 
used for this purpose it has given good results. Mr. Kann mentions 
two cores that have been cut by drills using crushed steel. One was 
a 65-foot core, 14 inches in diameter, taken from the Lake Superior 
sandstone. The steel used was No. 14. The other core was 130 feet 


long and 6 inches in diameter, and was taken from the Cleveland 
sandstone. 
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Crushed steel oxidizes quite readily, but this can be prevented by 
adding a small quantity of quicklime to the grains of steel; this has 
been done to advantage in the marble-cutting establishments. 

During the last eight months an automatic feeding machine has 
been devised, which has led to a much greater use of crushed steel 
among the glass bevelers. 

No satisfactory method has thus far been devised for making wheels 
out of crushed steel. If this could be accomplished it would undoubt- 
edly increase the use of this abrasive. 


PRODUCTION. 


In 1903 the production of crushed stcel amounted to 755,000 pounds, 
which is the greatest production of any year since this abrasive was 
put on the market. The average value per pound was 7 cents. The 
prices of the different grades of crushed steel vary from 54 to 10 cents 
per pound. 

The following table shows the quantity of crushed steel produced 
each year since 1898: 


Production of crushed steel in the United States, 1898-1908. 


Year. Quantity. | Year. Quantity. 

Pounds. Pounds. 
1898 se as MOC A dan 660-0001) -IO9U0T vida E REA REG A NC UE ad 690, 000 
1899; A A Dae d.d 675, 000 ! 1904. os sash LLLI a a aes oie du stes 735, 000 
1900... a o ts 700, 000 | 1903: 5 LEAN eee er e Ee stas 755, 000 


ARTIFICIAL CORUNDUM. 


The manufacture of artificial corundum from bauxite was carried on 
by the Norton Emery Wheel Company at its plant at Niagara Falls 
much more extensively in 1903 than in 1902, and its production as an 
abrasive material is now assured. It makes a clean, fast-cutting 
abrasive, and is now put on the market in the form of wheels and 
stones by the Norton Emery Wheel Company. None of the grain has 
as yet been put on the market. 


ADAMITE. 


This artificial abrasive is at the present time manufactured in Ger- 
many, the raw material being shipped to this country, where it is 
crushed and graded by the Adamite Abrasive Company. The quan- 
tity of this abrasive that is used is not large. 
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BORAX. 


By CHARLES G. YALE. 


INTRODUCTION. 


The borax fields of the United States are mainly located in the desert 
regions of southeastern California, in western Nevada, and in Oregon. 
Almost the entire production comes, however, from California. The 
Nevada fields are in reality in the northern extension of the California 
deposits, the drainage of the ** Great Basin” being toward its greatest 
depression in the south, known as Death Valley. It is apparent that 
California contains in her desert ‘‘dry lake” region the main source 
of supply of borax in the United States. 

Borax ores, commonly called borate of lime, are found in the follow- 
ing known places: At Chetco, Curry County, Oreg., as borate of lime 
and known as priceite. This deposit is not being operated at present 
and is controlled by the Borax Consolidated (Limited). The ore is con- 
sidered very rich in boric acid contents, but it is found in pockets only, 
embedded in a serpentine formation, which makes the mining very 
costly. Furthermore, being over 100 miles from railroad transporta- 
tion facilities, the hauling is very expensive. Although the deposit 
lies at the foot of the mountains which overlook the Pacific Occan, 
there is no harbor near by at which vessels may dock, and the occan 
at this point is, as a rule, quite rough. The property has been closed 
down for several years, as the company owning it has other deposits 
more advantageous to operate. 

A borate of soda is found in Harney County, Oreg., about 130 miles 
north of Winnemucca, Nev., to which place the small product is 
shipped by mule teams. The Rose Valley Borax Company owns the 
best portion of the marsh lands where the deposits are found. The 
mines are temporarily idle and no product was obtained in 1903. 

The various marshes throughout western Nevada and southeastern 
California are not being operated to any extent, as the price of borax 
as now sold will not permit the profitable operation of most of them. 
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The mines of California now being worked are referred to more fully 
hereafter. 

The first borax produced in the United States was in 1364 at Borax 
Lake on the margin of Clear Lake, Lake County, Cal., where 12 
short tons were manufactured hy the evaporation of the waters of the 
lake. The price obtained at that time was 39 cents per pound, or 
$780 per ton. Before this production, however, Dr. John A. Veatch 
had discovered borax (in 1856) at the Tuscan Springs in Tehama 
County, and also at the mouth of Pitt River, Shasta County, Cal. In 
that same year he discovered the existence of borax at Borax Lake, 
where the first production was subsequently made. In 1860 the same 
gentleman found traces of borax at Mono Lake, Mono County. In 
1863 J. W. Searles discovered borax in Searles Lake, in San Bernar- 
dino County, near the Inyo County line. From 1864 to 1868 the 
entire product of the United States came from the waters of Borax 
Lake, Lake County. An artesian well finally diluted the waters so 
that the work became unprofitable. In 1872 a small quantity came 
from lake Hachinhama, on the opposite side of Clear Lake. The next 
step in the progress of the industry was the working of the saline 
crusts on the so-called Dry Lakes or Borax Marshes of the Mohave 
Desert in 1573. San Bernardino and Inyo counties each began to have 
an output about that time. About 1887 operations were suspended in 
most of the marsh beds, and not long after work was begun on the 
colemanite or borate of lime bed in San Bernardino County, from 
which source most of the borax of the United States has since been 
derived. The saline deposits of California have been very fully 
described by Mr. Gilbert E. Bailey, of the California State Mining 
Bureau, and more briefly by Mr. M. R. Campbell, of the United 
States Geological Survey.” 


PRODUCTION. 


The colemanite deposits of San Bernardino County, Cal., continue 
to form the main source of supply of borax of the United States, 
though to a small extet there is a production from the marsh 
deposits of California, Nevada, and Oregon. The returns give an 
aggregate production of crude borax amounting to 34,430 short tons 
valued at $661,400, The production in 1902 was 17,404 short tons of 
refined borax, valued at $2,447,614, of which $62 short tons, valued 
at $150,000, were stated to be boric acid, and 2,600 short tons of crude 
borax, valued at $91,000—a total of 20,004 short tons, valued at 
$2,538,614. 


—— eee 


a Balley, G. E., the saline deposits of California: Bull. California State Mining Bureau No. 24, 1902. 
Campbell, M. R., reconnaissance of the borax deposits of Death Valley and Mohave Desert; Bull. 
U. 5. Geol. Survey No. 200, 1902. 
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The figures representing the output of 1903 are all based on the 
quantity of erude ores shipped to the various refineries. Some of the 
companies shipped to refineries high-grade concentrates, thus making 
their values seem high as compared with those of other companies. By 
far the largest proportion of the output was valued at the mines at 
only $15 per ton; but the concentrates run much higher. 

In the chapter on this subject in the report for 1902, the aggregate 
production was rated chiefly on the basis of the refined material which 
amounted to 17,404 short tons, valued at $2,447,614. This accounts 
for the apparent discrepancy shown in the figures of the three preced- 
ing years, in which the tonnage was greater, but the valuation less 
than half that of 1902. Had the valuation been taken in 1903 on 
the refined instead of the crude product, the figures would have been 
$2,735,000 instead of $661,400, as an increase of about 20 per cent in 
consumption is acknowledged by manufacturers. 

On consultation, however, with the representatives of the principal 
producers, 1t was considered best to give tonnage and valuation for 
1903 on the basis of the crude instead of the refined output, since the 
crude is produced in California and the refined is largely made in 
other States, and is in reality a manufactured article and not strictly a 
mining product. It takes from 2 to 4 tons of crude borax to make 1 
ton of pure anhydrous boracic acid, depending on percentage of the 
ores handled. When the crude borax is taken to the refinery, soda is 
added, largely increasing the weight, and when to the cost of the soda 
are added the costs of labor, freight, management, etc., a crude mining 
product worth at the mines from $15 to $40 a ton becomes a manu- 
factured product worth on the market from $120 to $140 a ton. When 
mined and shipped none of the mineral is pure borax, and about six- 
sevenths of the total is only 25 per cent ore, the other seventh being 
more or less concentrated, but not refined. The miners themselves 
agree that in calculating the quantity and value of the production 
for statistical purposes the crude material only should be considered. 
For these reasons the writer has given the value of the crude produc- 
tion in 1903 as $661,400, while, were the refined material given its 
value, the figures would have been approximately $2,735,000. The 
costs of refining vary with the process, Just as costs of mining vary 
with character of the deposits and with distance of haulage to railroad 
stations, plus the consequent freight expenses. Hence in the follow- 
ing table the tonnage for 1903 is that of the crude material and the 
value is the “spot” value at the mines, though this shows an apparent 
but not a real falling off in aggregate value from the previous year. 
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The statisties of production of borax in California from 1864 to 
1905, inclusive, are given in the following table: 


Production of borar in California, 1864-1900, 
A ‘ , / 


Year. Quantity. Value. Year. | Quantity. Value, 
"UR RN : i - i ea a pod "ES 
Short tons. Short tons. 

A NR TOR. 12. BATA ISSS cnn 1.019 | $195,705 
os PDT ; 125 | 94.099 ON ay | 155, 430 
A eee LU LEER 21; 52, O 1,285 | 173,475 
D rM PEE : 22 156,137 ASS dia 1,015 116,725 
P 32 SOAM INS Iuuen eaa reds 1. 405 196, 636 
o —— a Nil. AN ME Yun 145,473 
OU Nil. Nae IN oo 3,201 | 480, 152 
cp NERONE | "NIA Nil EDI Sound sut ani eser 4,207 | 640, 000 
PH E | 140 | 89.600." ISP sucus eei S OR 5, 525 | NUN, 787 
jS aeu curd E S 515 A o E sin edat os 3. 955 593, 292 
DE MINORE A ER | 915 259,427 TO ccs coedcdscke vaeeoes: 5.770 | 807, 807 
Diets Sete toe iran de ck 1,165 ; 289, O C ad eeteyetdndd akc 5, 959 595, 900 
Lr METER PER M XM 1 oRb RP 6,754. 675, 400 
do EE E, O ON 8,000 1,050,000 
0 PS 373 ` 257. TSR CMT 8, 300 1,133,000 
A ipo eda qae 363 AS 899 OOO 20,257 | 1,139, 582 
o Saree octet a 609 149,245 CIO cda abria 25,837 | 1,013, 251 
DS genteel NE 690 189/950 D991 6525 Sesso demere 23.231 1,012,118 
Dd ae 732, 090,900. 19W. ei dr 20,004 2.538,G14 
A tack tote ds 900; — 265,540 | E IÓ | b 31, 430 | 661, £00 


a Refined product, ineludimz 2,600 short tons of crude, valued at $91,060, 
b Crude produet. 


IMPORTS. 


The following table gives the imports of borax and borates into the 
United States from 1867 to 1903, inclusive: 


Imports of borax and borates into the United States, 1867-1908, 


— eee 


Borates, enleium, ¢ 
Bornx. mU pes ira eed | Boric acid. 
Yenr. © dium borate), | 

Quantity. | Value. | Quantity. l Value. | Quantity. | Value. 

Pounds, Pound/5s, Pounds, 
rr eels yang toe ated 49.652 | $5,601 , 5, 672 711 | 770,756 $73. 396 
A Sk E 79,183 | 10,127 22,293 2, 985 243, 993 22. S45 
O ARO on 89,695 | 12,799 5,822 SUID! 99503 — 109,974 
A tte iE dad 97,078 | 1451 2,616 322 1,106,145 178.506 
IS 2 A O O 131,927 | 20,705. 5| 1| 1,204,049 185,477 
TE C T" 35,512 0,988 ` 22,500 8,000 | 1,103,974 191,575 
y "Hr 9,284 2,152 Nil. Nil. |. 1, 222, 006 255,186 
ji A A 3,860 | 1,25 Ni. — NiL 233,955 52,752 
A ee ee 5,153 1,224 58S 78 41,742 6,286 
Lr "ERE 3, 145 691 | Nil. | Nil. 137,518 15,771 
187 A toe eeloceaakaaek 3, 500 676 ' 55 1? 107, 468 11,231 
A 3,492 514 | 286 | 61 22, 839 651 
A cakes tet 8,472 490 | Nil. Nil. 306, 462 21, 888 


A Án 15, 278 2,011 , 22,122 742 243, 723 18, 473 
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Imports of bora. and borates into the United States, 1867-1908—Continued, 


| Borates, calcium, 
and sodium (erude 


Borax. | aod refined so- 
Year. dinm borate). 
Quantity. | Value. Quantity. | Value. 
ium E viv | } 
Pounds. Pounds. 

IBN] ua E Seed E ea ews 4. 136 S865 Nil. Nil. 
i" ——— —— 10, 661 3,062 | Nil. Nil. 
TES POPE 5,611 1,359 | Nil. Nil. 
Ius ce Eta E M LA dE 7,332 1, 691 112 S34 
lue An ster ee eee acne 240 41 Nil. Nil. ' 
LET E A. oc TRIES, RR Pies fee 4 1 
i rt a ea 33 4 
Tec hel teh te mee lenin TOSS A | 455 38 
A A RES O DA | Nil. Nil. | 
A Metra AA 29, 608 800 | 
mer" AA MP 414,151 17,651 
A E E E eR E O AN EEA 40 | 6 
cia 11,230 | — 1,227 | 543,967 | 13,659 
| A A tl tats 1.512 225 441,066 3 11,427 
EN 612,739 — 26,429 4,234,261 | 105,604 | 
A Scns dieses 11,376 796 | 4,307,100 | 101,951 , 
O 19,087 | 1,128 | 5,204,612 | 79,268 
PRON — P Oe now acts 10, 232 962 | 4,285,856 92,108 
TOO leit ect oa noah ete Al, 22 3,508 ` 42,165 2,970. 
IND ue E A A 273, 706 | 9,937] 58,204] 4,306, 
AO A ee ere 545,045 | 20,643 2 103,700; — 9.411, 
j| po 681,537. 20,792 | 186,507 12,002 
A A attacker a hae same nS, 978 A, 727 | 146,654 + 13, 280 


WORLD" PRODUCTION, 


Boric acid. 


Pounds, 


187, 058 
536, 335 
334, 132 
44,512 
48,517 
430, 655 
376, 191 . 
487,777 
676, 736 
867, S02 


yr mis 


701,025 
771,775 
258, 990 
92, 158 


0025, 709 


r...ooo....n. oo» 


e. .... o... tn a 


473, 751 
125, 00» 
N22, 907 


582, 002 
693, 619 | 


Quantity. | Value. 


$15,771 
71,343 
580, 171 
4, 491 
4,035 
26, 238 
10,885 
26.394 
36,814 
43, 967 
41,019 
39, 118 
40, 568 
19, 282 


ec ^*^" 


e. on... o... 


17, 436 
26, 629 
30, 439 
28, 011 


The following table gives the production of borax and boron com- 
pounds in the principal countries of the world from 1896 to 1902, 


inclusive: 
The world’s production of borates, ete., 1806-1902. 
[Metric tons.] 
i United | ‘ : | ` , Italv 
sara | Bolivia, | Chile. | k GET- pl 
Year | E  Culeium | Caleium mds (omuny. eic 
| rata | borute.5  borute.b ¡Boracite. crudo, 
AO pap D2 St eae te AM a toe el Sate 1 PR EET 
Li { 1 
DU O 12,310 iris. 7,486 | 340 154 2,616 
E O 17,600 oda 8. 168 280 198 2,704 
TSUN rd an 13,911 A 7,034 181 230 2, 650 
| 
1509. Lecce cesses | BLSE aeo 14,95] | 250 183 2.674 
OUR ist 23.456 .......... n 719,177) 224 232 2,491 
PTA 16,227 ; 8,065 11,547. 162 194 2, 558 
[OD cac Ir oie 18, 148 593 14,437 ' (e) 190 — f2,103 


a From official reports of the respective countries except the United States, 
b lxports. 

e Fiscal years. 

d'Potal exports 1897-190] amounted to 43,851 tons, valued at £789,318, 
"Statistics not vet available. 


Peru. 
Calcium 
borate? 


1,179 
11, 550 , 
7,178 
7, U3N 
7,080 | 
4, 156 ' 
(e) | 


Turkey. 
Pander- 
mite.bo 


12, 626 
11,375 
(d) 
(d) 
(d) 
(4) 
(1) 


o 
f In addition, 375 tons refined borax and 238 tons retined borie acid, all from 12 mines in Province 


of Pisa. 
y Annual output estimated at about 9,000 metric tous. 
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REVIEW OF THE BORAX INDUSTRY DURING 1903. 


CALIFORNIA. 


From this State comes practically all the borax and boric acid pro- 
duced in the United States. The deposits are situated in the following 
localities: 

Ventura County.—The Frazier Mountain deposit in Ventura County 
is about 70 miles west of Bakersfield, Kern County, and is owned by 
the Frazier Borate Mining Company, controlled by the Stauffer 
Chemical Company, of San Francisco. The crude ore is shipped by 
traction engine from the mine to the railroad and thence by rail to 
San Francisco, where it is refined into borax and boric acid. The 
ore is considered very high in boric acid contents, running, it is said, 
from 35 to 45 percent boric acid. The Columbus Borax Company 
also owns a deposit near Griffin, Ventura County, which is being 
developed, but did not reach a productive stage until the summer of 
1904. 

San Bernardino County.— At and near Daggett, San Bernardino 
County, deposits are owned by the Borax Consolidated (Limited), the 
Western Mineral Company, the American Borax Company, the 
Columbus Borax Company, and the American Board of Promoters 
Boracic Acid Company. 

The Borax Consolidated (Limited) (the old Pacific Coast Borax Com- 
pany) owns and operates what is called the Calico deposit, which is 
situated about 11 miles from Daggett in a northeasterly direction. 
This deposit is not found in what one would call well-defined ledges, 
but only in pockets which may develop into very large deposits. The 
mining has not been carried on to any considerable Gepth—not more 
than 500 to 600 feet. The mining is very irregular, the larger bodies 
of ore often being found by accident. Severa! times the nroperty has 
been reported by the miners as worked out, but almo: ; every time 
larger bodies of ore than the previous ones have been found. The 
mine as a producer has been a wonder, considering that the ore was 
never found in defined beds. The ore found is a borate mineral called 
colemanite after Mr. William T. Coleman, the pioneer borax producer 
on the Pacific slope. The ore varies in percentage of boric acid con- 
tained, but is seldom shipped unless it averages 35 per cent or more. 
Any lower grade is put through the roaster at Marion, where the 
concentrating plant is situated. The ore not shipped is taken to this 
plant and there put through a Holthoff- Wethey furnace, built by the 
Allis-Chalmers Company. 

The Western Mineral Company operates a small boric-acid plant 
about 5 miles directly north of Daggett, and the mine is about 1$ 
miles from the works in an easterly direction. The ore obtained is a 
borate of lime. The mine has been closed for the last year, but will 
be operated again next season. 
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The Amer..an Borax Company operates a boric-acid plant in the 
town of Daggett. The mine, 7 miles northwesterly, is connected with 
the works by a railroad, and the ore is hauled to the works for treat- 
ment. The ore is a borate of lime varying in boric-acid contents from 
1 per cent to 30 per cent, and is treated by a special process patented 
by Mr. Henry Blumenberg, jr., and described elsewhere in this chap- 
ter. The liquors are run out into solar vats and allowed to evaporate. 
The material is shipped to the Brighton Chemical Company, New 
Brighton, Pa., and is there converted into borax and refined boric acid. 
This company is controlled by Messrs. E. L. Dawes, W. A. Myler, 
and Henry Blumenberg, jr. The Brighton Chemical Company is 
controlled by the same parties. The results of the work of this com- 
pany have encouraged others owning low-grade properties in that sec- 
tion, and doubtless other properties will be developed. The deposit 
is considered almost inexhaustible, and it is understood that the com- 
pany has ore in sight and blocked out to last for twenty years’ work 
at the present rate of production. 

The Columbus Borax Company owns a mine about 5 miles south of 
Daggett, on which it has developed some good ore averaging 15 per 
cent, but lately the company has done nothing on it except develop- 
ment work. 

The American Board of Promoters Boracic Acid Company hus 
developed a large deposit about Y miles northeasterly of Daggett, 
where the ore is a borate of lime. It has six patented claims, with 
ore bodies containing from 10 to 12 per cent boric acid. A plant is 
to be erected in the summer of 1904, The name of this company is to 
be changed to the Palm Borate Company. 

The principal source of borax in this Calico and Daggett region of 
San Bernardino County has thus far been a vein-like deposit of calcium 
borate of the variety known as colemanite. The chief bed or vein in 
this deposit is found from 5 to 8 miles east of the old silver mining 
town of Calico. 

Inyo County.—There are large deposits in Death Valley, Inyo 
County, about 140 miles north of Daggett, controlled largely by the 
Borax Consolidated (Limited), on which very little work has been 
done, with one exception. The deposit in Ash Meadows, known as 
‘the Leila See mine, has been developed as a precautionary measure in 
case the mines at Daggett should fail. The mine is 110 miles north 
of Manvel, on the Atchison, Topeka and Santa Fe Railroad. A 
wagon road has been completed from Ash Meadows to Manvel, with 
a grade said to be not over 5 per cent in any place, over which ore is 
to be hauled by traction engine. 

Near Big Pine, in Inyo County, is situated the property of the 
Western Borax Company, of which Lillienthal & Co., of San Fran- 
cisco, are agents. This company is now producing borax from marsh 
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dirt or mud containing from 8 to 10 per cent of borax, which is dis- 
solved and then ervstallized out. 

There are small deposits and prospects of borax all along the Mohave 
Desert and adjoining the Death Valley country; but as long as the 
price of borax is as low as at present, with the chances of it falling 
still lower, very little inducement is held out either to the prospector 
or the investor, and they must contine themselves to the richer deposits 
or to such deposits as are near to railroad transportation facilities. 

The cost of production in this country depends almost solely on the 
labor, which is often very unsatisfactory, experience proving this 
item to amount to about 60 per cent of the total cost. Another draw- 
back to the borax industry is the uncertainty as to the duty, as, with 
labor forming 60 per cent of the total cost, no one can produce borax 
in this country with labor at $3 per day and compete with forcign 
countries where the cost of labor is so much less. Furthermore, the 
transportation charges are such that, if the duty be in any wav tam- 
pered with, the mines in the distant desert regions of California can 
not expect to ship their product 3,000 miles to an eastern seaport over 
several railroads and compete successfully with a product which is 
shipped by sea. 

The refiners of borax in the United States are: Borax Consolidated 
(Limited), Bayonne, N. J.; Pfizer € Co., Brooklyn, N. Y.; Brighton 
Chemical Company, New Brighton, Pa.; Thos. Thirkelson & Co.. 
Chicago, 111.; Stauffer Chemical Company, San Francisco, Cal. 

The refining of borax is held more or less as a trade secret. The 
materials mainly used in the different refineries are borate ores, boric 
acid, or crude borax, which are mixed with soda ash and sodium bicar- 
bonate in various proportions and boiled and allowed to crystallize. 

As already stated, it has been considered proper to give the figures 
of production in terms of theerude material forthe sake of uniformity. 
The cost of erude varies very materially with the different producers, 
owing to local conditions, longer or shorter hauls to railroad, ete. 
While some producers may deliver their crude to the railroad at a 
profitable valuation of, say, $15 per ton, the value at that point to 
others is as high as $40 per ton. Some of it is also semi-refined or con- 
centrated before shipment up to even higher values, being subsequently 
fully refined at points distant from those of production. Some pro- 
ducers bring their product up to a higher percentage than others before 
shipping. Some high-class erude ore is shipped directly to the retin- 
eries and some is a roasted or semi-refined product. 

For description of the various localities in the different counties of 
California where borate minerals have been found, the reader ts referred 
to the bulletin by Mr. G. E. Bailey on the saline deposits of Califor- 
nia, already cited on a preceding page. 
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The following are some of the more common uses of borax: When 
melted at a high temperature, it has the property of dissolving metal- 
lic oxides and of forming transparent colored glasses. By this means 
the various metallic oxides may be distinguished in the flame of the 
blowpipe in laboratory work. The property of dissolving metallic 
oxides makes it useful in soldering and brazing metals, as it renders 
the surfaces to be joined clean, so that the solder runs and fills the 
joint between them. In welding metals it is used as a flux. In assay- 
ing gold and silver ores borax is used in the crucibles or scorifiers to 
dissolve and remove base metals from the metallic lead button holding 
the gold and silver of the samples tested. It is used also as a flux in 
melting gold, silver, and other metals. Of late years it has been 
extensively used in the manufacture of porcelain-coated ironware known 
as granite ware. The manufacturers of granite ware and of enameled 
bath tubs are extensive consumers of borax. It is very largely used 
in the manufacture of pottery and earthenware as a glaze. It isa con- 
stituent of the strass or paste used in the manufacture of glasses and 
enamels, and is the basis of artificial gems. Itis largely used in making 
the hard, tough grades of glass, and the vitrifiable pigments for stained 
glass and for encaustic tiles. . 

On account of its cleansing qualities, borax is extensively used in the 
household in the form of borax soaps. When powdered, its detersive 
qualities make it useful in the home and in the laundries for washing 
textile fabrics. In solution it is used for cleansing the hair, and it 
forms part also of numerous cosmetics. Cotton goods saturated with 
a solution of borate of ammonia and then dried are rendered to a certain 
extent noninflammable. It is utilized as a mordant in calico printing 
and dveing, and as a substitute for soap in dissolving gum out of silk. 
Guignet green, a beautiful pigment used in calico printing, is a borate of 
chromium. A varnish made of one part borax with five parts shellac 
is used in stiffening felt hats. With casein, borax forms a substance 
which is used as a substitute for gum arabic. 

A solution of borax in water may be mixed with linseed oil and used 
for cheap printing. Painters also use a solution of borax as a solvent 
for shellac. Borate of manganese has been utilized as a drier for 
paints, oils, and varnishes. Borax is extensively used in tanning 
where wools and furs are treated, as it cleanses, softens, and prevents 
the hair from falling out. In the household, it is utilized to drive 
certain Insects away, its presence being specially obnoxious to cock- 
roaches and ants. Borax is very extensively used in preserving foods, 
more particularly canned beef, etc. 

In medicine, according to the United States dispensatory, borax isa 
mild refrigerant and diuretic. A solution is used as a mild antiseptic. 

M R 1903——65 
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The list of medical preparations into which boric acid and borates enter 
and form a part is a long one. In chemistry and metallurgy the 
borates are used in very many ways. With the gradual cheapening of 
the product in recent years many new uses for it have been found. 


TECHNOLOGY. 


In handling colemanite in the Calico district, San Bernardino County, 
Cal., the ores that are not shipped are taken by the Pacific Coast 
Borax Company (Borax Consolidated, Limited) to their concentrating 
plant at Marion, about 6 miles from their mine, and are then put 
through the Holthoff-Wethey furnace. The ore is simply heated, or 
mildly roasted, and the borate mineral falls to a powder, the silica, lime 
carbonate, and other gangue matter being scraped away. The pow- 
der or flour is allowed to cool and is then sacked, like the crude ore, 
and shipped to Bayonne, N. J., to be boiled with sodium carbonate to 
form borax. It takes from 2 to 4 tons of low-grade ore to make a ton 
of roasted ore which assays 45 per cent, or more, of boric acid. The 
pandermite, which is associated with the colemanite in small layers, 
is generally lost if put through this roasting furnace, as it will not 
fall to powder like the colemanite, and it either goes out with the 
gangue matter or melts into a greenish glass, provided there is enough 
fluxing matter present. 

At Bayonne the machinery is driven by sets of independent motors. 
The crude colemanite reaches these works in sacks, as shipped from 
California. It is first coarse crushed on the ground floor of the works, 
and is then conveyed to a Griffin mill, which reduces it to the fineness 
of flour. It is then carried by a screw conveyor to the foot of an ele- 
vator which raises it to the first floor where it is dropped into a 100- 
ton tank; a proper quantity of sodium carbonate is added, and the 
whole is boiled with water. After boiling, the solution is drawn into 
settling tanks on the second floor, and the clear solution is run back 
to crystallizing vats on the first floor. The sediment is raised by cen- 
trifugal vats on the first floor into a filter press of 50 pounds per 
square inch; the pulp receives finally, however, double that pressure. 
The liquor drawn from the press flows back to the settling tank, and 
the refuse cakes are rejected. 

The crystallizing vats are of sheet iron, 20 feet long by 6 feet wide 
and 6 feet 6 inches deep. Two-inch iron pipes are laid across the tops 
of the vats, from which wires 5 feet long and 0.25 inch in diameter 
hang into the vats. As the solution cools the borax crystallizes upon 
the wires and on the sides and bottoms of the vats. After the crys- 
tallization, the mother liquor is pumped out and used again as a 
solvent, and the borax crystals are removed. The crystallized borax 
is raised to crushing rolls and screens on the fourth floor and there 
sorted into three sizes, viz: (1) Refined crystals, (2) refined screenings, 
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(3) granulated borax. The granulated borax is first dried by hot air 
in an inclined rotary cylinder, and then pulverized in a cyclone pulver- 
izer; then it is caught in dust chambers; and finally it is barreled for 
the market. 

It is found that the borax crystals that form on the wires in the vat 
are pure, but that those on the sides and on the bottom of the tank have 
to be redissolved and refined in order to obtain a product of sufficient 
purity to meet the requirements of the trade. 

The **muds” were formerly boiled with sulphuric acid in huge tanks, 
the calcium borate during the process being decomposed and the boric 
acid set free in solution, and the lime being converted into insoluble 
calcium sulphate. The solution was then drawn off and evaporated, 
and the crystallized boric acid obtained. 

The American Borax Company, at Daggett, has improved upon this 
process by installing sixteen 20,000-gallon digesters, in which the crude 
muds are subjected to the action of sulphurous acid by the air method 
instead of the steam method. This is practically letching the ore 
instead of boiling it, boric acid of a high grade being secured at a 
small expense. By this method muds carrying but a small percent- 
age of borates are profitably treated. The liquors are also run out 
into solar vats and allowed to evaporate. The plant of this com- 
pany has 7 or 8 acres of evaporating vats. The materia] is shipped 
to the Brighton Chemical Company, New Brighton, Pa., and is there 
converted into borax and refined boric acid by being treated with soda 
and then recrystallized as a finished product, which has never run 
under 99.5 per cent of purity since that plant has been operated. 

Before being shipped to New Brighton the material is ground and 
treated by the process referred to, which is one patented by Mr. Henry 
Blumenberg, jr., managing director of the company. The main fea- 
ture is the mechanical sulphur burner, intended to convert the sulphur 
into sulphur dioxide, with a minimum amount of sublimation resulting 
therefrom. There is a horizontal cylindrical chamber provided with 
end holes for cleaning and with an axial intake opening at one end 
with an outlet opening at the other end, through which the sulphurous 
acid is taken for the particular industrial use desired. Along the top 
of the cylinder is disposed an air-supply pipe connected with a pipe 
leading to an air compressor. The air-supply pipe is provided with a 
series of vertical depending branch pipes which pass down through 
packing boxes in the cylinder and discharge near the bottom. The 
cylinder is lined with fire brick and has a safety valve and an air gage. 
The sulphur is introduced into the cylinder through a door, so arranged 
as to be operated and closed very quickly. This sulphur burner thus 
has a burner chamber having a main air-supply pipe under pressure, 
and a discharge opening, with a second independent air-supply pipe 
under pressure dispesed outside the chamber and having branch pipes 
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projecting therein, means being provided, as stated, for supplying air 
under pressure to both supply pipes. The sulphur dioxide produced 
by this burner may he used for reducing ores, or in any other place 
where burning sulphur is desired. 

The Western Mineral Company works borate of lime, which varies 
in boric acid contents from 6 per cent to 15 per cent. It is hauled 
down from the mine to the works and then treated with sulphuric 
acid, which liberates the lime from the boric acid. The pulp is then 
washed, and the wash liquors are run out into a system of solar vats 
where the intense heat of the desert regions dries away the water; the 
boric acid is then scraped up and sacked. The heat in these vats often 
runs up to 140° in the sun. 

Other processes for the manufacture of boric acid from Colemanite 
were described in the report on the production of borax in 1902.4 
These include the chlorine, or Moore process, the hydrochloric-acid 
process, the sulphuric-acid process, the ammonia or Bigott process. 
To these are now to be added the new sulphur dioxide compressed-air 
method used by the American Borax Company at Daggett, herein 
described. 

Acknowledgments for assistance are due, among others, to Messrs. 
Henry Blumenberg, jr., of Daggett, and G. E. Bailey, of San Francisco. 


a ee 
a The production of borax in 1902; Extract from Mineral Resources U.S. for 1902, U.S. Geol. Survey 
1903, pp. 11-14, 


FLUORSPAR AND CRYOLITE. 


By Joseren HYDE PRATT. 


FLUORSPAR. 
PRODUCTION. 


The production of fluorspar in 1903 was confined to the same dis- 
tricts and localities in Illinois, Kentucky, Tennessee, and Arizona, 
whence the production of 1902 was obtained. There was a consider- 
able falling off in the quantity of fluorspar produced in 1903 as com- 
pared with tbat of 1902, due partly to the depression in the iron and 
steel industries, and also to the stocks of fluorspar on hand that were 
left over from the previous year. The total production of fluorspar in 
1903 was 42,523 short tons, valued at $213,617, a decrease of 5,495 
tons in quantity and of $58,215 in value, as compared with the pro- 
duction of 48,018 short tons, valued at $271,832, in 1902. 

Of the 1903 production, 30,338 tons, valued at $129,971, were sold in 
the form of lump fluorspar, as compared with 43,310 tons, valued at 
$224,832, in 1902, a decrease of 12,972 tons in quantity and of $94,861 
in value; 5,235 tons of ground fluorspar, valued at $52,346, were sold 
in 1903, an increase of 527 tons in quantity and of $5,346 in value, as 
compared with 4,708 tons, valued at $47,000, soldin 1903; the remain- 
ing 6,950 tons, valued at $31,300, of the 1903 production of fluorspar 
were prepared for market, but not sold, being still held by the pro- 
ducers. This would make the total amount of lump fluorspar produced 
in 1903 equal to 37,288 tons, valued at $161,271. The average price 
per ton received for the lump fluorspar was $4.28 per ton, which is 91 
cents less than the average price of $5.19 per ton received for the 
lump fluorspar in 1902. This prevailing low price will account to 
some extent for the quantity of fluorspar still held by the producers. 
The highest price received for the lump fluorspar was $11.50 per ton, 
which was for the Arizona production; the lowest price recorded was 
$3 per ton, which was received for a portion of both the Kentucky and 
the Illinois products. The two extremes in price in 1902 for lump 
fluorspar were $11.50 and $2.85 per ton. The lump fluorspar that is 
imported into the United States affects the market to some extent, 
especially when there is any decrease in the demand for this mineral. 
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The average price per ton received for ground fluorspar was $9.99, 
an increase of 1 cent per ton as compared with the average price of 
$9.98 per ton received in 1902. 

The number of producers of fluorspar in 1903 was 12 as compared 
with 18 who reported a production in 1902. These were divided as 
follows: One in Arizona, 4 in Illinois, 6 in Kentucky, and 1 in Tennes- 
see. There were 4 producers in Kentucky, 1 in Arizona, and 1 in 
llinois who reported a production in 1902, but did not report any 
production in 1903. Kentucky was again the State to have the largest 
output, which was 27,499 tons of lump fluorspar, valued at $120,600, 
and 3,336 tons of ground fluorspar, valued at $33,360, a total produc- 
tion of 30,835 tons, valued at $153,960. This is an increase of 1,805 
tons in quantity and of $10,550 in value as compared with the pro- 
duction of 29,030 tons, valued at $143,410, in 1902. This increase in 
value is due to the production of ground fluorspar. There was a large 
falling off in the production of Illinois, and also in Arizona and Ten- 
nessee the production was much less than in 1902, In the following 
table are given the quantity and value of the fluorspar produced in the 
United States in 1902 and 1903, by States: 


Production of fluorspar in the United States in 1902 and 1908, by States. 


1902. 1903. 
State. 


| Quantity. | Value. 


Quantity. | Value. 


Short tona. Short tons. 
Arizona and Tennessee................. e eee eee eere 628 $6,872 275 $2, 037 
Kentel ct cok esa oes cau eee ates 29,030 | 143, 410 30,835 | 153,900 
ANO A A de 18, 360 121,532 | 11,413 | 51, 020 
417575 A AA AA | 48,018 | 271,814 | 42,523 | 213,617 


As appears from this table the production of Kentucky in 1902 was 
nearly twice as much as that of all other States, and in 1903 it was 
nearly three times as much. Besides the 12 producers of fluorspar 
mentioned above, there were + companies in Kentucky and 1 in Illinois 
which were developing fluorspar properties in 1903, and expect to be 
producers of this mineral in 1904. 
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The annual production of fluorspar in the United States since 1882 
is given in the following table: 


Production of fluorspar in the United States, 1882-1903, tnelusive. 


Year. Quantity. | Value. Year. Quantity. | Value. 
Short tona. Short tons. 
SA ——" 4,000 | $20,000 || 1893 ......................-. 12, 400 $84, 000 
A aw Qo VEM RENE: 4, 000 20,000 || 1894 ................. eens 7, 500 47,500 
IEE E cca selecssies 4, 000 20,000: || 1895 our 4, 000 24, 000 
A sees Sedans 5, 000 22,500 || 1896 cies 6, 500 52, 000 
1886 riadas 5, 000 22,000 || T897 coser ness eee 5, 062 37, 159 
AA ce Ebas pore 5, 000 20, 000 | LL JP 7,675 63, 050 
1888 Mo iaaa aa 6, 000 80:000) A 15, 900 96, 650 
jo. cr 9, 500 45,835 | 1900 ui 18, 450 94, 500 
1890. curb ieee suse Einen 8, 250 55,328 || 1901 AAA ects boeken: 19, 586 113, 803 
IL rio eka 10, 044 rs MI AAA cbe Ru ARES 48, 018 271, 832 
1892....... wes pIPpuiséqdsis 12, 250 89,000 1909 it is 42,523 | 213,617 


As is shown by this table, the production of 1903, although 5,495 
tons less than that of 1902, is more than twice that of 1900 or 1901 
and nearly three times that of 1899. This illustrates the decided 
advance that is being made in the use of this mineral, especially for 
metallurgical purposes. 

IMPORTS. 


As there are no separate statements regarding the amount of fluor- 
spar in the records of the Bureau of Statistics. it can not be stated 
how much of this mineral is imported and enters into competition with 
the domestic product. During the last vear its competition has been 
felt to some considerable extent, and as far as can be judged the 
importation was greater in 1903 than in 1902. 

There is a certain amount of calcium fluoride produced as a by- 
product in the reduction of the mineral cryolite which is imported 
from Greenland, and its importation determines the quantity of this 
artificial fluoride that is made. It usually amounts to from 3,000 to 
4,000 tons per year, and is used as a flux in open-hearth furnaces, 
giving the same results as the natural fluoride, which occurs as the 
mineral fluorspar or fluorite. 


CRYOLITE. 
PRODUCTION AND IMPORTS. 


There was no production of this mineral in the United States dur- 
ing 1903, and, although it had been found sparingly at a number of 
localities, none of these have shown any indication of containing the 
mineral in commercial quantity. All of the cryolite used in this 
country is imported from Greenland, where the production is con- 
trolled by the Danish Government, which also limits the exportation. 
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The principal use of the cryolite imported into the United States is 
in the manufacture of aluminum and sodium salts, and it is in this 
process that the calcium fluoride is obtained as a by-product. 

In the table below is given the quantity and value of cryolite 
imported into the United States since 1871: 


Year ending— 


Imports of cryolite, 1871-1908. 


Amount. 


Value. 


Year ending— 


| Amount. | Value. 


——— ———Á— l—— ||. ——————ÀÓ— ——— —— — —— M — 


*eec000a20cnt020092060*2097€6»|**»2000002995e62^9 


ecco: 6060099209252a0600€€22|*9025922729 


can... cnn nnornscanensj|r.rn...on..n.oe.» 


co .o. en. ree ce. .e.nca cren. nc .o o... .o.oa»o 


eo .no...o..n..kvLILCA(C. LO LC eo. .c eo [co»s.o..»»....<... 


caeonn.n.n..n..nn.oo... 


a on... n..c.o. ne nc. n..o 


<“oe.e..n.n.nce.n..n..n. eo. .o.... 


28, 118 
70, 472 
103, 530 
126, 692 
105, 884 
66, 042 | 
91, 366 | 
103, 529 
51,589 | 
97, 400 - 
106, 029 - 


Lon. n..o .oca no... a.ce.coo.o 


.*...o.ooc..non..eo ne... . e...» 


eo novo nono... o. nc... e.n.oa 


cono por o.n...o.o.o vn... 


.. 9... co... «e. o con... oo 


coo meee ...o oe. co..o...: 


e. oo e. c.n..o. nn. on...» 


Oe ee o... noo... a 


a a. atate 


eco. .o nen... .. oo... o. oo 


oe... . seo .0..<.0.000.: 4.0. 


e. e... e... 0.9.1... 0... .. 000.0 


98, 830 


96, 405 


135, 114 
8s, 501 
78, 676 
72,76 
70, 886 
85, 650 

102, 879 


GYPSUM AND GYPSUM PRODUCTS.” 


PRODUCTION BY CLASSES OF PRODUCT. 


The production of gypsum is reported as crude gypsum, land 
plaster, plaster of Paris, and wall plaster, which represent the condi- 
tions in which gypsum first reaches the market. The quantity and 
value of each of these classes and the totals for 1903 are set forth in 
the following table. For the sake of comparison the production for. 
1902 is also given. The total production is estimated as crude, while 
the total value is that of the product in its different forms as it first 
reaches the market. 


Production of gypsum in United States, 1903. 


| Average 
Grade, Quantity. Value. | price per 
ton, 
Short tons. 
Crider ected teens oe eee oi eta tebe hee eu — 73, 912 $87, 608 $1.19 
A A reset eeuee cates A EE A E 74, 601 154, 946 2. 08 
Platero Paria E bU E ed dass ert qc | 261,196 | 1,078,287 4. 08 
WIL planters cu a euni ru ere v ues Sar qe EE. 478,947 | 2,472,103 5.17 
Total (estimated as Crude so... 2. cee eee ee cece ee neces 1,041,704 | 3,792,943 |.......... 
Production of gypsum in United States, 1902. 
| Average 
Grade. Quantity. Value. [price per 
ton. 
; Short tona, 
Cold td ae NUN ETE HE 81, 455 $93, 914 $1.15 
Inid PASE A EIE RN Asus eR. EE des e bes. 60, 791 106, 227 1. 75 
Plaster ot PAT A ERE oS Eee Peet ee eI UP Ex ES 188, 702 562, 928 2. 98 
Wall ptr A 350,085 | 1,326, 262 8. 75 
Total (estimated as erude) 2.2.22... eee eee cee eee ec eee ees 816,478 | 2,089,341 |.......... 


During recent years there has been a considerable advance in the 
industry, which has resulted mainly from the increased use of gypsum 
wall plasters in modern buildings. The table of production shows 
that the amount of gypsum manufactured into plaster of Paris and 
wall plaster in 1903 was much greater than in 1902. Much of the 


economic development, readers are referred to Bulletin No. 223 of the United States Geological 
Survey “Gypsum deposits in the United States," by George I. Adams. It may be had upon applica- 
tion to the Director. 
The statistical work in this report has been carried on by Miss E. L. D. Patterson, of the United 
States Geological Survey. 
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plaster by local firms, who add retarder and sand and fiber in such pro- 
portions as prepare it for immediate use with the addition of water. 
A considerable amount (about 3,000 tons annually) is utilized in bed- 
ding plate glass during the process of grinding and polishing. The 
production of land plaster is confined to certain of the Eastern States, 
where it is used as a fertilizer, and to a few localities in the West, 
where it is employed in neutralizing “black alkali." The gypsum 
which is sold crude is in large part ground locally and utilized as land 
plaster. Some of it enters as a small percentage into the composition 
of certain Portland cements. 

The following table has been compiled to show the progress of the 
gypsum industry during the last fourteen years. The annual produc- 
tion and value of the three varieties of gypsum—crude, ground, and 
calcined—are given, together with the value per ton of each. It 
appears from the following and the preceding tables that the produc- 
tion of plaster of Paris in 1903 was 264,196 short tons, as against 
188,702 short tons in 1902, and that the production of wall plaster was 
478,347 short tons, as against 350,685 tons in 1902—a combined pro- 
duction in 1903 of 742,543 short tons, as compared with a combined 
production of 539,387 tons in 1902 and of 399,686 tons in 1901. The 
proportion of crude gypsum calcined to the total crude production 
rose from 80 per cent in 1901 to about 83 per cent in 1902 and to about 
86 per cent in 1903, but the total calcined production in 1903 was more 
than the total crude production of 1901 by about 108,000 tons. The 
increase In value per ton of the calcined gypsum from $3.31 in 1901 
to $4.77 in 1903 is also to he noted. The value assigned to calcined 
plaster is for the quantity produced after calcination, and not for the 
crude gypsum used: 


Production of gupsum in the United States, 1890-1908, classified as to variety. 


oe — i A € — — 


Total D Sold erode o | T Ground into land plaster. 
Year. quantity Average | Average 
| afea. | Quantity. | Value. [price per Quantity. | Value. | price per 
| | ton, | ton. 
| Short tons. | Short tons. Short tons, 
Y oot Os an tués 182, 995 18, 742 $19, 148 $1.02 256,525 | $143, 014 $2.53 
DSO Toc ara Vannes EX eus 208, 126 18,574 28, 690 1.54 91,700 , 117,356 2.27 
A dU aa 256, 259 o8, 080 80, 797 1.39 17,668 | 106, 247 2.23 
I Eet S P S ee RR Re 253,615 | 42, 808 71, 860 1.68 50, 408 106, 365 2.11 
ips. TC eee 239, 312 84, 702 56, 149 1.62 41, 996 95, 944 2.28 
pl TOR 265, 503 26, 624 37,837 1. 42 35.079 85, 355 2. 43 
ibo) A pee aes 224, 254 17,302 19, 134 1. 11 27,354 59, 749 2.18 
A A ss. 288, 982 23, 164 27,020 1.17 31, 562 67, 083 2. 13 
MEN E 291, 638 5,758 | — 7,200 1.25 | 40,929 | 90,777 2.22 
1809. i uiu hte aie Eds 486, 235 | 58, 352 60, 762 1.14 50, 033 100, 797 2.01 
1900.1: xev vee eee 294, 462 à», 479 44, 127 1.24 | 45, 682 82, 806 1.81 
E PE OEC 633, 791 65, 669 71,773 1.05 59,058 | 109,551 1.85 
¡AA A encores 816, 478 81,455 93, 914 1.15 60, 791 106, 237 1.75 
i MEME 1,041, 704 73,912 | «7,608 1.19| — 74,601 | 154,945 2. 08 
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Caleined into wall plaster and plaster of Paris. 


Year. Weight be- — Culcined . Average eo. 
fore cal- plaster ed Value. | price per . 
cining. duced. ton. 


i 


Short tons, | Short tona. 


A AI 107, 728 79,257 | $412,361 $5. 20 3574, 523 
C MERERI 137,852 110, 006 482, 005 4.38 628, 051 
A nube LAcLA a 150, 511 106, 141 508, 448 4.79 695, 492 
i. A ME Det ene eet O. 160, 399 122, 937 518, 390 4.22 696, 615 
Ibo holes n A ine E | 102,014 127,158 609, 626 4. 79 761,719 
E A S | 203, S00 150, 801 674, 255 4.47 797, 447 
A A xed | 179, ^98 137, 505 494, 461 3. 60 573, 344 
rM C" TTE | 234, 256 180, 935 661, 761 3. 06 755, 864 
A cius I E IE T 244, 951 190, 083 637,303 į — 3.46 755, 280 
Tee NE A A 377, 850 286,227 | 1.119.521 | 3.91 | 1,287,080 
A gare E NT 513, 301 396,284 | 1,500,270. 3.7 1, 627, 203 
ROO oes as NE 506, 064 399,686 | 1,325,317 3.31 | 1,506,641 
jo ———— HQ 074, 232 539,387 . 1,889,190 3.50 | 2,089,311 
nie TR 893,191 | — 742,543 ^ 3,590,390 | — 4.77 | 3,792,943 


| 


PRODUCTION BY STATES. 


At present the gypsum industry is carried on commercially in 22 
States and Territories, which, named in the order of their importance 
as producers, are Michigan, New York, Iowa, Texas, Ohio, Oklahoma, 
Kansas, Wyoming, Colorado, Utah, Virginia, California, South 
Dakota, Nevada, Montana, Oregon, and New Mexico. 

The other five States do not produce gypsum, but contain large 
plants to which the raw material is shipped and converted into wall 
plaster and plaster of Paris. | 

A deposit of gypsum has been observed near Lake Panasoffkee, in 
Florida, occurring in a low-lying area of hummock land known as 
Bear Island. In the southern and southwestern parts of this area the 
gypsum is covered by only an inch or two of vegetal mold, and can 
be dug up soft like clay, but it hardens on exposure to the air. Two 
pits sunk through it have shown it to be from 6 to 7 feet in thickness. 
The quality is practically uniform. The new developments are prin- 
cipally in the West. The wide distribution of the deposits in that 
section permics of the utilization of only those which are of high grade 
and are conveniently situated with respect to transportation facilities. 
An attempt has been made to govern the industry in a large section of 
the country by the organization of the United States Gypsum Com- 
pany, which controls the greater portion of the deposits in lowa, and 
in part also those which have been developed in Kansas, Michigan, 
New York, Oklahoma, and Ohio. 

New York.—The gypsum deposits of New York extend in a narrow 
belt through the west central part of the State. Those that are 
worked vary from 4 to 10 feet in thickness in most of the quarries, 
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but at Fayetteville a 30-foot bed is exposed. These deposits are 
developed at Oaktield, Wheatland, Mumford, Garbutt, Victor, Port 
Gibson, Alabama, Union Springs, Marcellus Falls, Fayetteville, 
Manlius, Jamesville, Cottons, Clockville, Perry ville, and Valley Mills. 
Many of the deposits are too impure to be used in the finer grades of 
plaster of Paris, since they contain small amounts of earthy matter, 
lime, and iron, and hence at a number of places the industry is only 
of local importance, the production being confined to land plaster. 
Within the last few years, however, several large plants have com- 
imenced the manufacture of calcined plaster, the gypsum used for this 
purpose being obtained largely from Genesee County. 

Virqginia.—The gypsum-producing locality in Virginia is confined 
to a small area in the southwestern part of the State, in the valley of 
the North Fork of Holston River. The known deposits are all ina 
narrow belt about 16 miles in length. The beds of gypsum averare 
30 feet in thickness at the localities where they are worked. The 
development of the industry in the State has been governed largely 
by transportation facilities, the extensive deposit in the upper valley 
of the Holston not having been exploited on account of the long 
wagon haul necessary. The deposits at Plasterco and Saltville have 
furnished the principal output. The Virginia gypsum, as shown by 
several analyses, is of remarkable purity. The product is marketed 
partly as land plaster and partly as wall plaster. 

Ohlio.---The gypsum deposits of Ohio, which are of economic value, 
consist principally of beds of rock gypsum, and their existence bas 
been known since the first settlements were made on the shores of 
Sandusky Bay. Gypsum is also found in small pockets throughout 
the northwestern part of the State. "The deposits which are worked 
vary in thickness from a few inches to 9 feet. The principal ledges are 
of a grayish hue, due to carbonaceous matter, but the gypsum itself is 
pure white. The industry has increased rapidly in the last few years. 
At the present time there are two calcining plants in operation, and a 
number of companies are engaged in the manufacture of wall plaster. 
The greater part of the product is used for wall plaster and in the man- 
ufacture of plate glass, and a smaller quantity in the making of crayons 
and pottery molds, and as land plaster. 

Michiqan.—The deposits of econ3mic importance in Michigan are 
developed in two parts of the State—in the vicinity of Grand Rapids 
and on the border of Lake Huron, near Alabaster, where the gypsum 
can be seen extending out from the shore under the water. The gyp- 
sum is of the massive rock variety, occurring in heavy ledges, and 
is of a high degree of purity. The product is marketed principally 
as calcined gypsum and wall plaster, and partly as land plaster. 

lowa.—Yhe gypsum deposits of Iowa, so far as known, are confined 
to an area of 60 to 70 square miles in Webster County, near the center 
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of the State. These deposits consist of a single bed, practically hori- 
zontal, and varying from 10 to 25 feet in thickness. The develop- 
ment of ¿his industry is limited to the region immediately about Fort 
Dodge, where eight mills are at present in operation. The nature of 
the gypsum and the coloring of the bands is such as to render it pecul- 
larly fit for hardening, so that it may be used in the imitation of 
marble. Analyses show the upper layers to be remarkably pure. 
The product is principally wall plaster and plaster of Paris, a rela- 
tively small amount being sold as land plaster. 

Kansas.—The gypsum beds of Kansas extend in an irregular belt 
northeast and southwest across the State. This belt is naturally 
divided into three districts which, from the important centers of man- 
ufacture, may be called the Blue Rapids, the Gypsum City, and the 
Medicine Lodge areas. A number of smaller areas have been devel- 
oped between these points, connecting more or less closely the three 
main divisions. The excellent transportation facilities make it a good 
field for manufacture, but the largest aren, near Medicine Lodge, is 
not reached hy any trunk-line railroad, which has hindered its devel- 
opment. The deposits consist of extensive beds of rock gypsum, and 
there are many deposits of secondary gypsum or gypsite. Some of 
the rock is well suited for the manufacture of the finer grades of plas- 
ter of Paris, while the gypsite is adapted for wall and cement plasters, 
four of the nine Kansas mills now using it for that purpose. 

Oblahoma.—The gypsum deposits of Oklahoma are estimated at 125 
billion tons, and occur principally in the western half of the Terri- 
tory. The industry has been comparatively little developed, due in 
large part to the fact that the country is but newly settled and to the 
consequent lack of railroad facilities. At the present time there are 
but four mills in operation. The most easterly deposits, those in Kay 
County, consist of gypsum dirt or gypsite. In the other districts 
rock gypsum predominates, although there are numerous localities 
where gypsite occurs in workable bodies. The product is chiefly 
wall plaster. 

Tevas.— The largest gypsum deposit in Texas lies east of the Staked 
Plains, extending northeast and southwest from the Red River to the 
Colorado, and is from 20 to 50 miles wide. The beds vary in thick- 
ness from that of a knife blade to 20 feet. In the eastern part of El 
Paso County, to the east of Guadaloupe Mountains, is an area of 
gypsum, which is conspicuously exposed along the course of Delaware 
Creek. The section of these beds is from 300 to 500 feet in thickness, 
and shows gypsum of all varieties and of varying degrees of purity. 
At the present time the deposits are utilized only at Acme and Quanah, 
on the northern border of the State. The product is marketed very 
largely as wall plaster. 
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Montana.—Gypsum deposits are widely distributed throughout the 
eastern flanks of the Rocky Mountain region of Montana, and vary 
from a few inches to 6 feet and more in thickness. These deposits 
have been exploited at two localities, one near the towns of Kibbey 
and Armington, in Cascade County, and the other at Bridger, in Car- 
bon County. The deposits are generally pure and free from foreign 
material, and very commonly impregnate the waters of the streams 
and springs, making them unfit for use. The product of the existing 
plants is principally wall plaster. 

South Dakota.—The gypsum-producing areas of South Dakota are 
confined to the Black Hills uplift in the extreme western part of the 
State. The thickness of the deposits varies greatly, 30 feet of pure 
white gypsum occurring in some districts. The gypsum is a promi- 
nent feature about Hot Springs, where the beds have a thickness 
of 33 feet. Owing to remoteness from market, these deposits have 
not been utilized to any great extent. Mills are in operation at Hot 
Springs and Spearfish, the product being marketed chiefly as wall 
plaster. | 

Wyoming.—The gypsum deposits in Wyoming of economic impor- 
tance are wholly confined to the Red Beds. In all, there are about 1,500 
miles of the gypsum-bearing formation exposed, and throughout this 
great linear extent beds occur varying from 5 to 20 feet in thickness, 
and beds 30 to 50 feet thick are not uncommon. It is of excellent 
quality, and can be used in the manufacture of all the gvpsum products. 
Besides the rock gypsum there are secondary surficial deposits of 
impure gypsum, or gypsite. Development is being carried on at 
Laramie, Red Buttes, and Sheridan, the product being principally 
wall plaster. 

Colorado.—The gypsum which is worked in Colorado consists of 
massive beds which outcrop at intervals along the eastern foothills of 
the Rocky Mountains. There are also numerous other deposits which 
have not been exploited. The deposits already developed reach a 
thickness of 30 feet in places, and some of them are of very satisfac- 
tory quality. Gypsum has been worked extensively near Loveland, 
and during the last few years the industry has been contined largely to 
this locality, and to Perry Park, Colorado City, and Canyon, the 
product being principally calcined plasters. 

New Merico.—Gypsum is found so generally distributed in New 
Mexico and occurs in such vast deposits and in such variety of forms 
that the supply is practically inexhaustible. Until 1902 no attempt to 
utilize it in a commercial way had proved successful, owing to excess- 
ive freight rates and to the small market. "The White Sands, in Otero 
County, constitute one of the most remarkable accumulations of gyp- 
sum known: it is a tract of dunes of nearly pure gypsum, covering 
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about 350 square miles. At presentthe only development is at Ancho, 
in Lincoln County. 

Arizona.—The known gypsum-producing localities of Arizona lie 
principally in the southeastern quarter and to the northeast, in Navajo 
County. The thickness of the beds varies greatly. The mineral 
occurs in all forms, from a compact granular structure to a fibrous 
variety. Gypsum has been quarried for economic purposes in the 
Santa Catalina region, and in the vicinity of Woodruff and Snowflake, 
in Navajo County. 

Utah.—Large deposits of gypsum have been found in several parts 
of Utah, and it is not improbable that others will be discovered in the 
course of development. The most important known deposits occur in 
the central and southeastern portions of the State. They are all of 
the rock-gypsum type except the one in Millard County, which is of 
the form of granular gypsum blown up from desiccated playas into 
dunes. Enormous deposits have been reported from Iron County, 
but at points so far distant from transportation lines as to render their 
exploitation impracticable at the present time. The deposit at Nephi 
is the only one in the State now developed to any extent. 

Nevada.—Gypsum has been found at a number of places in Nevada, 
but its distribution and extent can not be given, as a systematic explo- 
ration of the State has not been made. The best known deposits are 
in the northwestern quarter. They are of massive, compact, or gran- 
ular rock-gypsum, almost pure, and make a fine grade of plaster. 
Gypsum dirt is found lying on the surface of the beds or on the lower 
hill slopes and depressions. The deposits have been developed com- 
mercially at Lovelocks and Moundhouse. 

California.—The gy psum deposits of California, though widely dis- 
tributed, are not generally of sufficient size and purity to make them 
of great commercial value. Comparatively little gypsum is mined for 
manufacture owing largely to cheap transportation from points outside 
the State. The larger deposits are mostly of a character to be of 
value as land fertilizer, and this industry bids fair to become of con- 
siderable economic importance. 

Oregon.—The only deposit of gypsum known to occur in Oregon is 
on the eastern border of the State, on a ridge dividing Burnt and Snake 
rivers. It consists of beds of rock-gy psum of good quality and well 
adapted for economic purposes, but in part containing thin strata of 
greenish chloritic mineral. ‘These beds have been developed recently 
at Lime, on Burnt River, from which point a winding road ascends a 
ridge about 1,500 feet above the level of the river. The gypsum 
occurs about 200 feet below the summit of the ridge on the slope facing 
Snake River. 
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In the following tables, which show tbe production of gypsum, by 
States, for 1902 and 1903, it has been necessary to combine the output 
of certain States in which there are less than three producers, in order 
to protect individual statistics: 


Production of gypsum in the United States in 1903, by States. 


; , | Ground into 
, Sold erude, | land plaster. 


Calcined into wall plaster 
and plaster of Paris. 


n .| Total = Jes Total 
State or Territory. uantity. Quan- Quan- Before | After value. 
| tit ; Value. tit Value. cal- cal- Value. 
j Mty. | y. cining. | cining. 
Short 5 Short | Short Short | Short 
tona. tons. tons. tons. tona. 
Californin, Ohio, | | 

and Virginia ...., 103,392 1,337 | $2,531 | 13,065 $34,760 | 88,990 | 74,158 | $129, 822 $167,113 
Colomridoand Wyo- | 

ming ............ 33, 549 eee eee | . 100 500 33, 449 27,874 132, 847 133, 347 
Iowa, Kansas, and 

Texas ........... 307,102 | 9,208 | 14,861 2,976 | 6,242 | 294,918 | 244,072 | 1,065, 942 | 1,087, 045 
Michigan.......... 269, 093 | 52,565 | 51,900 | 18, 409 27,949 | 198,119 | 165, 122 621, 063 700, 912 
New York......... 137, 886 9,304 | 15,439 | 37,850 | 71,392 90, 732 15,613 369, 552 462, 383 
Oklahoma......... 69, 158 698 877 1 2 | 68,459 7,049 233, 742 234, 621 
Other States ....... | 121,524 ROV 2,000 | 2,200 | 8,100 ; 118,524 i 98, 655 697, 422 707,522 

Total ........ iS 73,912 7,608 | 74, 601 154,900 893, 191 | 742,543 | 3,550,390 | 3, 792, 943 
Production of gypsum in the United States in 1902, by States. 
J i Ground mo Calcined into wall plaster i 
ae Sold crude. l land plaster. | and plaster of Paris. 
, ; a o c dem C5 — y — Total 
State or Territory. |q ys MER urn. | Before| After value 
: tit Value tity Value.| cal- cal- Value 
y. y. cining.| cining. 
Short Short Short Short Short 
tons. tons, tons tons tons, 
California, Ohio, and . 

Virginia .............. 101,515 2,360 | $6,790 | 16,357 1335, 4050 | 82, 828 66, 263 | $245,153 20, 393 
Coloradoand Wyoming.| 16,051 |......ooloo..oocco lesse] eere 16,051 12,841 73,372 73,372 
Iowa, Kansas, and Texas 295, 769 957 1,1%0 4,331 6,497 ¡290,481 | 232, 385 799,678 807, 355 
Michigan............... 240,227 | 68,885 | 70, 460 | 13,022 | 16,340 (158, 320 | 128, 656 372,821 459, 621 
New York .............. 110, 361 9,153 | 15,184 | 25,951 | 43,750 | 75,230 | 60,154 200, 236 259, 170 
Oklahoma.............. E IDO A vs eite soi A uten Sud ei 34,156 | 27,325 | 112,215 | 111,21» 
Other States............ 18, 366 160 300 1,100 4,200 | 17,166 | 13,733 83,715 88, 215 

Total ini ds 816,478 | 81,455 | 93, 914 | 60,791 [106,237 [674,232 | 539,337 11, 889, 190 |2, 089, 311 
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Since the Eleventh Census the statistics of production are relativel y 
complete, and the total production and value of each State and of the 
United States, from 1890 to 1901, inclusive, are shown in the follow- 
ing table: 


Production and value of gypsum by States, 1890-1901. 


1890. 1891. 1892. 
State. - — a PA ESTER 
Quantity. | Value. | Quantity. | Value. | Quantity. ¡ Value. 
Short tona. Short tona. Short tons. 
California .................ueeeses. - 4,249 | $29,178 3,000 | $36,860 |............] eese se n 
Colorado.............. uses eene. 4,580 | 22,050 4,720 | 19,400 1,500. $1,500 
TOW II er 20,900 | 47,350 31,385 | 58,095 12, 000 28, 500 
Kansas .............. eene senes 20,250 | 72,457 40,217 | 161,322 46, 016 195, 197 
Michighn.......................... 74,877 | 192,099 79,700 | 223,725 139, 557 806, 527 
New York .................. sees. 32,93 | 73,093 30,135 | 58,571 32, 394 61, 100 
Ohios uds ise uumedidose Mates | 12,748 | 87,533 9,123 | 36,586 13,275 49, 521 
South Dakota. ...ocoococococoncos 290 | 7,75 3,615 | 9,618 |..........--] cce 
TOXHS. E Eg a em EDO d RUE o cs Pa 1, 926 8, 640 
LOLS r PEE O saeco E NT 3,000 | 15,000 2, 600 16, 300 
Virginido uio ce ne: 6,350 | 20,782 5,959 | 22,574 6, 991 28,207 
WYOMING ad 3, 238 22, 231 1,992 ¡AAA | ea EEA 
MOtal cured te tien ' 182,995 | 574,523 | — 212,816 | 647,451 | — 256,259 | 695,492 
' l 
1893. | 1894. | 1895. 
State or Territory. Pee poc cp oe ae ue uA c m 
| Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tons. Short tons. Short tons. 
A A A AA. A 6 $30 5,158 | $51,014 
E A A A 895 4,800 1,371 8, 281 
Indian Territory .................. c A A ORE 13, 100 46, 125 
A nete oye O | 21,447 | $55, 538 17,906 | 44,700 25, 700 36, 600 
Kansas ..........sseeeeee eres | 43,631 | 181,599 64,889 | 301,884 72,947 272,531 
Michigan...............Luueeeueee. 124,590 | 303,921 79,958 | 189,620 66,519 174,007 
A Poetic rr ——— mn 175 1; R2U- ARA A 
New York .......... PE 36,126 | 65,392 31.798 | 60,262 33, 587 59, 321 
Dil: ia dar 11,616 | | 39, 884 20,827 | 69,597 21,662 71,204 
Oklahoma ..............eesesee eee seen dh se eas edens 1,300 TOO [oues AA 
South Dakota...................... 5,150 | 12,550 4,295 | 16,050 6, 400 20, 600 
WOR 88. oasis be ode tante otua le eee | 4,011 | 123,372 6,925 | 27,300 10, 750 36,511 
Ti MR" A 1,920] 12,225 2, 134 11, 484 
Virginin........0..cecceceeeeeeeeee | 7,014 | 24,359 8,106 | 24, 431 5,800 | 17,369 
A eb eere A Pr ce soe 312 1,500 375 2, 400 
Tots cria loo sas | 253,615 | 696,615 239,312 | 761,719 265,503 | 807,447 
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Production and value of gypsum by States, 1890-1901—Continued. 


1896. | 1897. | 1898. 


State or Territory. 


| Quantity. Value. Quantity. | Value. ou. Value. 


| Short tone. Short tons. | Short tons. 

P Vor PEMEX 30 $250 | 30 $700 
California .............--200ee-200- 1.452 | $11,738 351 | 2,74. 8, 800 24,97; 
aT eene 1,600 | 10,547 1,575 | 10,805 | 165 726 
Indian Territory .................. - 8,000 24, 000 10, 734 40,050 1. 2 caseo rstse] ex weinen 
n PEA pen 18,681. | 34,020 29,430 | 64,900 24,733 45, 819 
KANSAS oce Lec eric im Dra ps ' 49,435 ' 148,371 54, 353 189, 679 | 59, 180 191, 389 
Michligan.................eeeeeeeee — 671,64 | 146,421 94,874 | 193,576 93,181 | 204,310 
Montana ............. eese se 345 , — 1,940 | 495| 2,900 1,123 7,972 
New York ...........eeeseessse | 23,225 — 32,812 33,440 | 78,684 31,656 81, 969 
Olson es 22,634 | 63,583 18,592 | 50,856 21,303 61, 884 
Oklahoma..............c2ccccceees scceeececces ee O 3,150 | 12,000 
OTERO ts da O aey eek hen dey 150 450 
South Dakota ..................ss- | 6,115 | 20, 000 8,350 — 19,240 2,740 9, 200 
TERMS oe es d apa ie das: | — 16,022 48,000| 24,454! 65,601 34,215 | — 58,130 
tal ire A ee | 2,866 , 13,600 2,700 | 13, 500 2, 610 10, 080 
iln M o ! 5,955 | 17,264 6,374! 16,899 8,378 23, 388 
A A | 200 975 3,300: — 7,900 5, 225 22, 986 

Total... ene 724,254 | 573,344 | 288,982 | 755,864 | 291.698 | 755,280 

1899. 1900. | 1901. 
State or Territory. a | d c ee O SS ee LI MEM EIE 
Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tons. ' Short tons. Short tons. | 

Arizona cherie ei tee acne ewes 47 $1, 200 35 A ec ese 
California ................ e eeeeeese | 2,950 | 14,950 3,280 | 10,088 3, 650 $4, 200 
Colorado ............ esses essen 871 3, 904 967 | 5,300 13, 291 64,772 
Indian Territory .................. | 12, 000 | 26, 000 6,500 15,000 ek ee EA A 
Tn MANC EREMO: | — T5571 | 296,220 | — 184,600 | 561,588 63,653 | — 160,788 
Kansas lara ts 85,046 247,690 48,636 | 150,257 69,390 | 213,200 
Michigan............22..eeeeeeeee- 144,776 — 283,537 | 129,654 | 285,119' 185,150] 267,243 
Montana coin eens nde 582 3, 698 1,025 7,980 | ad [sentir 
o oo ee dea etii 52,149 105, 533 58,890 | 150,588 | 119,665 241, 669 
fur rece" ns 1, 000 MA A 
"Ut MS ERE AE 27,205 , 73,520 39,094 | 119,946 ............| .........- 
Oklahoma... o.oo aoaaa. 11,526 , 36,600 | ' 18,437) 60,380; 15,930) 66,031 
Oregon .......0.0.cececeseeeeeeece: 550 | 1,895 550! 1,710 l......LLLuul ROO 
South Dakota...................... 550 4,000 2, 050 | 13 A AN 
Texas 0... .00c. cc cccceecccececeeees 53,773 | 125,000 80,622 | 192,418 80,376 | 255,288 
Er s n M NR 2,352 | 10,240 2,397 | 4,984 ............| ----.-.-.. 
Virginia............0..ceeeececeeee 11,480 | 32,043 11,940 | 18,111! — 15,296 45, 144 
Wyoming................-- eere 4,804 | 21,050 4,845 | 24,229 | 4, 108 11,663 
Other o A A A s ceste A 63. 547 176, 583 

Total ccoo 486,235 11,287,080 | 594,462 1,627,208 | 633,791 | 1,506, 641 

IMPORTS. 


The gypsum which is imported into the United States comes chiefly 
from Nova Scotia and enters the ports of the New England and 
northern Atlantic States. A considerable amount has been received 
from Mexico in previous years and has entered at San Francisco, but 
none was imported from there in 1902 and 1908. 
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The gypsum which is imported is nearly all calcined and converted 
into wall plaster. A small amount of it is used as land plaster, and 
some manfacturers of fertilizers mix it with their product. The fol- 
fowing tables, reported by the Bureau of Statistics, show the imports 
for the fiscal years given by countries and by customs districts in 
which they were entered: 


Imports of crude, ground, or calcined (dutiable) gypsum, by countries, in the fiscal years 
- ending June 30, 1900, 1901, 1902, and 1908. 


Country from which im- pum | poe M ids e 
ported. Quantity. , Value. gua Value. |Quantity.| Value. Quantity.| Value. 
Long tona. | Long tona Long tona Long tons 

FIBÜUCO. oorr ur ROT 57 $395 132 | $1,902 185 | $1,311 342 | $2,397 

United Kingdom ......... 833 5, 422 190 1,851 23 987 59 836 
Nova Scotia and New 

Brunswick.............. 288,366 319,497 | 259,353 | 275,877 | 196,932 [216,636 | 203,347 | 234,563 

MOXICO Pep" ——— MEA. CONCA ERIN 2,236 | 9,700 1,014 4,500 

Other countries........... 22 371 20 23 1 36 88 602 

Total 288,778 | 325,685 | 259,695 | 279,656 | 199,447 [228,670 | 204,850 | 242, 898 


Imports of crude, ground, or calcined (dutiable) gypsum, by customs districts, in the fiscal 
years ending June 80, 1900, 1901, 1902, and 1903. 


= 1903. 1902. 1901. | 1900. 

Customs district into Las, 

which imported. Quantity.) Value. (Quantity.| Value. ¡Quantity.| Value. 'Quantity. Value. 
Long tone. Long tons. Long tons. Lia 

Aroostook, Me ............ 128 $518 57 $148 415 $796 290 $448 

Bangor, A A leis asec 235 141 390 23-4 153 2 

Bath, Me..............ssuu. 883 532 703 429 740 416 736 966 

Passamaquoddy, Me...... 11,394 11,131 8, 395 7,628 8,232 7,912 9,503 10,530 
Portland and Falmouth, . 

A NA doceat etus AOE 180 135 eee | pS 
Boston and Charlestown 

MASS is 9,120 | 19,420 5,760 | 11,516 5,921 | 11,118 6,450 : 11,925 
Gloucester, Mass..........].......... cee ee wees 230 144 230 Ill o: soupe xx 
Fairfield, Conn ........... 310 930 360 990 . 315 | 866 254 688 
New Haven, Coun........ 4,206 3,490 3,515 | 3,14 1,916] 1,325 3,942 2,818 
New York, N. Y........... 169,232 | 184, 935 | 157,699 | 167, 444 117,989 135,565 | 121,728 150,074 
Newark, N. J.......Luuuuu. 33, 345 | 38,869 | 30,288 35,091 19,700 21,751 | 21,491 | 22,857 
Perth Amboy, N. J........ 4.910 3,79 | — 6,218 ^ 8333. 2,780 1,061 4,230 | — 2,535 

" Philadelphia, Pa.......... 42,519 . 52,362 | 33,343: 39,471 23,900 25,233' 21,716 | 25,828 
Delaware uscar la eases a 1,630 960 1, 387 | 816 2, 325 1, 401 
Baltimore, Md............ 2, 925 | 2,487 3, 987 3,040 ! 5,635 3,381 3,822 | . 2,834 
Norfolk and Portsmouth, 

Mb ocurevsexni d De saei EG 5, 300 4,513 5, 600 4, 815 7,480 4,488 5,715 3,746 
Alexandria, Va. .......... 8,565 2,605 | 1590! 990 ........ ecce | 2,00! 1,320 
San Francisco, Cal........].......... | O EN MERE 2, 236 : 9. 700 1.014 4, 500 
Other districts ............ 11 9$ 20 22 1 72. 32 333 

Total AAA 288,778 | 325,685 | 259,695 | 279, 656 | 199, 447 22, 670 EX 204, 850 212, 898 
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Gupsum anported aud entered for consumption in the United States, 1887-1903. 


| Ground or caleined. | Unground, | Value of 
l | | manufac- Tota] 
Year ending— ae O e tured alice. 
| Quantity.a| Value. | Quantity. | Value. p 

June 30— Long tons. Long tons. | 
DIPENDE a REL RR $29, ROA 97,951 895,386 |...........- $125.21 
A MEE 33, 948 87,694 — 580,362 |...........- 114,356 
DU METERS [Ee 52, 238 137,039 | 133,430 $514 186, 512 
Dv CR CNET 46, 872 107,237 ^ 100,416 1, 432 148,70 
E A IT 64, 465 100,400 | 88, 256 1,292 154, 013 
A A 66, 418 95, 339 | 99. 902 2.553 | — 168,573 
IN E Law Leda vau Re eT nrbi e UE RUE 35, 628 118,926 | 122,495 7.236 165, 459 
iL; MC ca eu EE E E 36, 410 123,717 130,172 4,319 170, 901 
A A A fd 52. 155 93,772 | 115, 664 3,277 171, 636 
j| n TM 47, 588 139,713 127,084 4,398 | 179,070 
Dre ciate css CEREREM ERR 49,445 97,656 105,629 7.843 162,917 
Ta AAAA E Uus aul. una tia 83,496 89,239 | 100,102 6, 989 140, 587 
E A DR 15, 339 96,963 | 99,027 8, 176 125. 542 
D TNT 17,074 190,327 ! 120,642 12, 693 150, 409 
o MP PTT 24, 915 128.607 . 128,107 18, 702 171. 724 
TRO P LL DIM T, | THO BAXA7T(| 128,382 | 127,067 20,377 200,92 
Doo NIRE CHEER 4,201 44,118 157, 851 | 152, 982 21,869 | 218.959 
TS A A P 4. 996 | 42, 901 166,310 — 165,000 (b) 210, 904 
oc ———— EREE 6,415 | 54,208 | 117,161 | 119,544 |............ 173,752 
D NENNT OO ital Re coun 5,910 | 37,642 | 122,270 | 115, 696 |... sees eee 153, Xt. 
E A qus 4,814 | 37,736 146,708 į 162,154 '....... con... 199,590) 

Dec. 31— | 
ras 3,310 | 20,764 156,697 | 170,023 |....... Sex 190,797 
LL Mm 5.466 | 40,291 170,965 | 179,819 l............ 20,110 
PL Shs o e 1, 964 55, 250 171,259 | 174,609 :............ 229, 559 
TROD EE E 9,560 | 97,316 | 110,257 | 129,003 [............ | 25,319 
O RD REED E 6,832 | 75,608 181,104 | 232,403 |............ | 805,011 
THOS A b seri EET 3,363 | 31,670 164,300 | 180,254 |............ 211, 924 
a sche Son 2.027 | 16,823 162,500 | 179,237 |............ 196, 060 
LM TO 3,295 | 71,526 192,519 | 215,705 10,352 247,583 
O A EP 8,292 | 21,992 180,260 — 193,544 11.722. 227,248 
A edibus ee cda ied 2,061; 17,008 | — 163,201 | 178, 686 16,715) 212,129 
A eae erent eee deg 2,973 18, 501 166,066. 181,364 10,979 | 210,514 
ju odo c Lobos emite ces 3,205 ' 19,250' — 196,579 | 220,603 58,073 | 297,926 
A ci E 3,109 | 19,179 209,881 | 229,878 06,473 | 815,530 
100 T 5o hee edie t dS MA De 3, 106 19,627 ^ 235,201. 238,410| . 68,603 | 325,670 
ON 3.617! 23,25! 305,367 | 254, 942 52,533 360,700 
O roll a 3,526 | 22,784 | 265,058 , 301,379 144,431 . 468,597 


* 
| | | 


aQuantity not reported previous to 1852. 


b Not specified from 1884 to 1894, inclusive, 


WORLD'S PRODUCTION. 


The United States is the second country in the world in the produc- 
tion of gypsum, France being the first. Canada is third, Great Britain 
fourth, and Germany fifth. In the following table the production of 
the various countries since 1893 is set forth: 
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The world’s production of gypsum, 1893-1908. 
France. United States. Canada. 
Year. SS ee SS 

Quantity. Value. | Quantity. Value. Quantity. | Value 

Short tons Short tons Short tons. 
1899 0 cols A IC A 253,615 | $696,615 192,568 | $196,150 
joco" 1,693,831 | $2, 891, 365 239, 312 761,719 223, 631 202, 031 
T595 eek co MOD es NES AES 2,175,448 | 3,392,768 265, 503 791, 447 226, 178 202, 608 
1806 costo ex edesau senis 1,866,498 | 2,661,200 224, 254 573, 944 207,032 178, 061 
e AAA ied ep e M E EE EE 1,845,874 | 2,673,033 288, 982 755, 864 239, 691 244, 531 
|o Prec 1,931,712 | 2,777,816 291, 638 755, 280 | 219, 256 230, 140 
1899 A Siu ues 1,802,812 ^ 2,641, 02V 486,235 | 1,287,080 : 244, 566 257,329 
A I D ra Mr 1,761,835 , 2,772,221 594,462 | 1,627,203 , 252, 001 259, 009 
TOO boson ie oec ERE RUP germ 2,182,229 | 3,449,747 | . 633,791 | 1,506,641 293, 879 340, 148 
1902... 011. cc iRR A ea 1,975,513 | 3,318,070 816,478 | 2,089,341 832, 045 356, 317 
1008 aratna (a) (a) 1,041,704 | 3,792,943 307,489 | 384,259 

Great Britain. German Empire. Algeria. 
ore Quantity Value Quantity. Value. Quantity. | Value. 

Short tons Short tons Short tons. 
180]... teste ve Tube dis 158, 122 9287, AAA AS A aeu qu PES 
jo. RUNE NN 169, 102 321. 809]... ns A 86,855 | $114,900 
tii 196, 037 348, 400 23,994 ; $11,040 50, 127 133, 226 
Mv X -———— 218, 028 361, 509 31, 736 | 14, 598 41,350 114, 361 
A curri iR E QUO 208, 151 325, 513 28, 821 13, 228 40, 510 109, 648 
po O —— 219, 549 345, 882 28,315 13, 166 41, 156 110, 660 
1809... tod sore tee a eve 238,071 372, 073 82, 760 19, 660 44,087 117,895 
AA heer eesti ented 233, 002 348, 210 39, 103 17, 199 41, 446 139, 190 
1901... A eee ieee 224, 919 344, 650 b 35, 013 b 23, 139 38, 955 132, 286 
A eno este 251, 629 384, 263 84, 944 12, 732 c 6, 889 52, 253 
adidas sio ad (a) (a) (a) (a) (a) (a) 

India. Cyprus 
Year. ; 
| Quantity Value. Quantity. Value 
| Short tons | Short tons 
|. NU mon PN AAA 2,857 $6, 625 
p ""———— — ———— 3, 548 $1, 566 3,104 9, 006 
T Wd Rc RERUM EON AER | 7,511 2, 987 2, 093 5, 252 
E RNC EROS | 8,248 8,130 1,050 2,590 
O O inte É——— € —À 9,025 3, 333 4, 167 8, 162 
1898 is a Dads 9, 249 1,503 | 4, 279 7,651 
11.2, MPO TEM MN E T res 7, 216 768 4,402 8, 866 
1900 — ——Á—————— —— 4, 865 "D ——————— 
DU MER EO P ER (a) (a) 7, 784 17, 041 
1900... 3042 is Soca Eod PEE eis pede ecd vede: (a) (a) 7,874 17, 443 
|): PRERE E Ne HR te Fees A POE A | (a) (a) | (a) (a) 
a Not yet available. b Includes Baden. c Includes Tunis. 
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PHOSPHATE ROCK. 


By Epmunp Otis Hovey. 


PRODUCTION. 


The consolidation of the various interests in control of phosphate 
properties, which has been going on for several years, continued dur- 
ing 1903. But, in spite of this consolidation, although the average 
price per ton of the rock at the mines was greater than in 1902, it 
was less than during any one of the preceding three years. 

The State of Florida continues to be the largest producer of phos- 
phate rock, her output forming more than half the total production of 
the country. A comparison of the production by varieties in that 
State during 1903 and 1902 shows that there has been a decrease of 
nearly 4 per cent in the output of hard rock, an increase of more than 
11 per cent in that of land pebble, and that more than ten times as 
much river pebble was mined last year as in the year before. The 
increase in the production of river pebble is due to the fact that the 
calcining plant of the sole operating company, which was destroyed in 
January, 1902, was in commission again. The comparative production 
of the last two years in Florida may be summarized as follows: 

Hard rock, 412,876 long tons, valued at $1,988,243 in 1903, as com- 
pared with 429,384 long tons valued at $1,743,694 in 1902. The 
average price obtained increased from $4.06 in 1902 to $4.81 in 1903, 
free on board at the mines. 

Land pebble, 390,882 long tons valued at $885,425 in 1903, as com- 
pared with 350,991 long tons valued at $810,792 in 1902, a slight 
decrease in average value. 

River pebble, 56,578 long tons valued at $113,156 in 1903, as com- 
pared with 5,055 long tons valued at $9,711 in 1902, a slight increase 
in average value. 

The total production was 860,336 long tons, valued at $2,986,824, in 
1903, as compared with 785,430 long tons, valued at $2,564,197, in 1902, 
which shows an average increase in value at the mines from $3.26 in 
1902 to $3.47 in 1903. The reports show that during 1903, 29,242 
long tons were mined but not marketed, and only the quantities 
marketed are taken account of in this report. 

In South Carolina the diminution in production which has been 
shown by the reports for the last five years has continued, the falling ` 
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off being particularly noticeable in the amount of river rock marketed. 
The total production of South Carolina phosphate rock in 1903 was 
258,540 long tons, valued at $783,803, as compared with 313,365 long 
tons, valued at $919,725, in 1902, the quantities and values being dis- 
tributed between the two varieties of rock mined as follows: Land 
rock, 233,540 long tons, valued at $721,303, in 1903, as compared with 
245,243 long tons, valued at $753,220, in1902. River rock, 25,000 long 
tons, valued at $62,500, in 1903, as compared with 68,122 long tons, 
valued at $166,505, in 1902. 

Tennessee showed in 1903 the largest marketed output since the 
beginning of the industry, ten years ago. During 1903 a total .of 
460,530 long tons, valued at $1,543,567, was produced, as compared 
with 390,799 long tons, valued at $1,206,647, during 1902. 

North Carolina again appears in the table as a small producer, while 
Pennsylvania and other States drop out, with the exception of Arkan- 
sas, which produced 2,300 long tons, valued at $4,600, in 1903, as com- 
pared with 550 long tons, valued at $1,650, in 1902. 

The reports made to the United States Geological Survey show that 
the total quantity of phosphate rock marketed during 1903 amounted 
to 1,581,576 long tons, valued at $5,319,294, as compared with 1,490,314 
long tons, valued at $4,693,444, in 1902, an increase in quantity of 
91,262 long tons and in value of $625, 850. 

The total quantity of phosphate rock reported as having besa mined 
during 1903 was 1,618,799 long tons, as compared with 1,499,617 long 
tons in 1902. 

The following table gives the production of phosphate rock in the 
United States from 1892 to 1903, inclusive, based on the marketed 
product, classified by kinds or grades: 


Production of phosphate rock in the United States, 1892-1908, based on the quantity 


marketed. 
1892. 1893. 189. 1896. 
State. PE PEA rra IRA SEDO eR MM E EE NOE NEON 
Quantity.) Value. (Quantity. Value. ¡Quantity.| Value. ¡Quantity.| Value. 
Florida: Long tons. dé dia Long tons. Long tons. 
Hard rock....|a 155,908 | $859,276 | 215,685 $1,117,732 | 326,461 | $979,383 | 307,098 |$1, 302, 096 
Soft rock..... 6,710 32, 418 13,675 64,626 AAA A 6, 916 32, 000 
Land pebble.| 21,905 111, 271 86, 624 | 359, 127 98, 885 296,655 | 181,011 593, 716 
River pebble.| ^ 102, 820 415, 453 122, 820 | 437,571 | 102,307 | 390,775 | 73,036 185, 090 
Total....... 287, 343 | 1,418, 418 438, 801 | 1,979,056 | 527,653 | 1,666,813 | 568,061 | 2, 112, 90: 


South Carolina: 
Land rock ...| 243,653 | 1,236,447 | 308,435 | 1,408,785 | 307,305 | 1,252,768 | 270,560 898, 787 


River rock...| 150,575 611,262 | 194,129 748,229 | 142,803 492,808 | 161,415 612, 245 
Total....... 894,228 | 1,877,709 | 502,564 | 2,157,014 | 450,108 | 1,745,676 | 431,975 | 1,411,082 
Tennessee AAA A O A sectsce eden 19, 188 67, 168 88,515 82, 160 


———— |——— |— —M—— M———— — — ELLA E A AA A 
A —_ ÁA _ | —————————— | o— | A aaa eg hrec 


Grand total; 681,571 | 8,296,127 | 941,368 | 4,136,070 | 996,949 | 3,479, 647 [1,038,551 | 3,606, 094 


@Includes 52,708 tons of hard rock carried over in stock from 1891. 
bIncludes 12, 120 tons of river pebble carried over in stock from 1891. 
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Production of phosphate rock in the United States, 1892-1908, based on the quantity 


marketed—Continued. 
1896. 1897. 1898. 1899. 
State. VETA PITA eL men eh eem 
Quantity. Quantity. Value. Quantity. Value. (Quantity. Value. 
Florida: ~ |Longtons. Longtons. Long tons. Longtons. 
Hard rock....| 296,811 360, 147 |$1,063,713 | 366,810 $1,396,108 | 460,297 ¡$2, 119, 130 
Soft rock..... 400 2, 300 AAA A be E ERK[see E RES 


Land pebble.| 97,936 92,182 | 180,794 | 155,084 | 293,688 | 177,170 | 515,458 
River pebble.| 100,062 97,763 | 244,408 | 79,000 | 158,000 | 88,953 | 169,473 


———Ó |—Ó M |———— d— | —À |——— y A _— 


Zonne | = TT | OO ee. |———————————— |. | | 


South Carolina: 
Land rock ...| 267,072 792,457 | 267,380 748,050 | 298,610 856,225 | 223,949 738, 969 
River rock ...| 135,851 389, 192 90, 900 238,522 | 101,274 251,047 | 132,701 339, 130 


— — 
—————— cort | ———————————— A [SÉ À— AA AA 


Total....... 402, 423 | 1,181,649 356, 650 | 1,078, 099 
Tennessee ....... 26, 157 57, 370 430, 192 | 1,192, 916 
North Carolina ..| 7,000 440 (a) 
Pennsylvania....|.......... ...... Pa id 2, 000 9, 000 
A A O A A A AN AA O qaa pa de dis 
A A A A A MI RE AA A E 
Other States 


errarojencnanrnnnnna[«ornnrcarcorjcrncnorrnnaclcrrnanrnnnrjonoosrnnrajonan|connna[oronoornsno[cornnaronoo 


1900. ; 1901. 1902. 1903. 
State. MA PCI ERI EE Lon —-——— À—————————— JJ h—— ———— —————— S 
Quantity. Value. Quantity. Value. |Quantity. Value. |Quantity. Value. 
Florida: Longtons. Longtons. Long tons. Longtons. 


Hard rock....| 424,977 $2,229,378 | 457,568 $2,899,080 | 429,384 $1,743,694 | 412,876 |$1, 988, 243 
Land pebble .| 221,403 | 612,703 | 247,454 | 660,702 | 350,991 | 810,792 | 390,882 | 885,425 


River pebble.| 59,863 | 141,296 | 46,974 | 105,691 5, 055 9,711 | 56,678 | 118,156 
Total....... 706, 243 | 2,983,312 | 751,996 | 3,159,478 | 785,430 | 2,564,197 | 860,336 | 2, 986, 824 
South Carolina: 


Land rock ...| 266,186 | 877,406 | 225,189 | 716,101 | 245,243 | 758,220 | 233,540 | 721,903 
River rock...| 62,987 | 164,565 | 95,992 | 245,739 | 68,122 | 166,505 | 25,000 62, 500 


— | | ES | ee | —— —n | mmmm— MÀ——á | Ne | aS 


Total....... 929,173 | 1,041,970 | 321,181 | 961,840 | 313,365 | 919,725 | 258,540 | 783,808 
Tenneasee........ {54,491 | 1,328,707 | 409,653 | 1,192,090 | 390,799 | 1,206,647 | 460,530 | 1,543, 567 
North Carolina. desa 45 500 
Pennsylvania... 900 4, 500 893 8, 000 100 AAA A 
Alabama......... 834 A DN AMA AS UICE esca TES 
Arkansas ........ 75 29b A A 550 1, 650 2, 125 4, 600 
ETA A A A cese csel 70 Ya A ane muet 


LLLE | oe ——————— |————— |——————— 
—— |—————— | ——————— 
Ls | | S| —— oO Po M 


Grand total |1, 491, 216 | 5,859, 248 1, 483,723 | 5,316,403 |1,490, 314 | 4,693, 444 |1, 581, 576 | 5,319, 294 
nt A A QE A A 2 
a Value included in South Carolina land rock. 
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Since 1880 the quantity and the value of the phosphate rock pro- 
duced (marketed) in the United States have been as follows: 


Sales of phosphate rock in the United States, 1880-1903. 


Year. Quantity. Value. Year. | Quantity. ^ value. 
Long tons. Long tona. 
SRM ONREREON 211,377 | 81,123, 823 || 1892 o 0000000000 681,571 | $3,296,227 
IBS esseri. m 206,734 | 1,980,259 || 1893.....00 000000000000000 941, 368 4,136, 070 
1882. ooo occ ccc cece ee 339.077 | 1,992,462 || 15 oo... eee cece eee 996,949 | 3,479,547 
ON 378,380 | 2,270,280 || 1895 0.22... eee eee eee eee 1,038,551 | 3,006,094 
o AI 431,779 | 2,374,784 || 1896. .000000c cece eee eee | 930,779 | 2, 803, 372 
nd 437,856 | 2,540,064 | T ee TEENS | 1,039,345 | 2,673,202 
A ARETE E. 430,519 | 1,872,936 || 1898...... an MEAS 1,308,885 | 3,453, 460 
A ae a 480,558 | 1,836,818 || 1899. ....oooooococoocom.-- 1,515,702 | 5,084,076 
td 448,567 | 2,018,552 || 1900.......0.0000..2. eee 1,491,216 | 5,359, 248 
A pete cue ELE 550,245 | 2,937,776 || 1901........ slc esseeeeeee 1,483,723 | 5,316, 403 
SUSPEN DE ERN NER 610,499 | 3,213,795 || 1902. ..........ssssueseeee 1,490,314 | 4,693,444 
| ae ee ee 587,988 | 3,651,150 || 1908.............22. E 1,581,576 | 5,319,294 


The quantity in 1903 is the largest ever reported, but the value was 
exceeded in 1900. 


PRODUCTION BY STATES. 


FLORIDA. 


During the year 1903 there were mined in Florida 889,578 long tons 
of phosphate rock, while sales of but 860,336 long tons were reported, 
leaving at the end of the year a stock on hand of 29,242 long tons. 
All of the reported stock on hand was of the hard-rock variety. As 
may be seen hy the subjoined table, the quantities of the different 
varieties marketed were as follows: Hard rock, 412,876 long tons; 
land pebble, 390,852 long tons; river pebble, 56,578 long tons. The 
relative proportions were, approximately, hard rock, 48.2 per cent; 
land pebble, 45.4 per cent; river pebble, 6.6 per cent. The mining of 
soft rock has not been reported since 1897, when 2,300 long tons were 
sold. 

The following table gives the quantity and value of each grade or 
variety of phosphate rock produced in Florida from 1897 to 1903, 
inclusive, based upon the reports of marketed material: 
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Quantity and value of phosphate rock marketed in Florida, 1897-1908, classified by grades, 


| 


Hard rock. Soft rock. | Land pebble. | River pebble. ` Total. 
ENS bir Value. | tity. Value. Eia | Value. | ros Value. ie Value. 

Long | Long , . Long , Long | 

tons. | tons | tons. | tone. | tons. 
1897 ..... 360, 147 $1,063,713 + 2,300 81,000 | 92,132 $180,794 97,763 $244,408 | 552,342 $1,493,615 
1898 ..... 366,810 : 1,396,108 Nil. ........ 155,084 ' 293,658 — 79,000 , 158,000 | 600, 894 | 1, 847, 796 
1899 ..... 460, 297 | 2,119,130 — Nil. ........ 177,170 | 515, 458 858,953 109,473 | 726,420 | 2, 804, 061 
1900 ..... 424,977 2,229,372 1 Nil. o... 221,403 612,703 | 59,563 | 141,236 | 706,243 | 2,983, 312 
1901 ..... 457,568 | 2,393,080 | Nil. ........ 247,454 — 600, 702 | 46,974 105,691 | 751,996 | 3,159,473 
1902 ..... 429, 384 | 1, 743, 694 NI oce 350, 991 | $10,792 | 5,055 9, 711 | 785,430 | 2,564, 197 
1903 ..... 412,876 | 1,988, 243 Ns] "— 390, 882 | 885,425 | 56,578 | 113,156 | 860,336 | 2, 986, 824 


The total quantity and value of the phosphate rock produced (mar- 
keted) in Florida since 1888, when the first was exploited, is shown 
in the following table: 


Output of phosphate rock in Florida, based on marketed product, 1888-1908. 


Year. Quantity. Value. | Year. Quantity. Value. 

Long tons. ' Long tons. 
1888 Lena cL LL UP 8, 000 $21,000 | 1897............ esee 552,942 | $1,493,515 
VASO NE 4,100 28,000 |! 1898...........ss esses eene 600, 894 1, 847, 796 
|y C —— 46, 501 338, 190 || 1899..........oooooooooo.. 726, 420 2, 804, 061 
1801.5. es edu ERE RERUM 112, 482 703,013 | 1900................LL.L... 706, 243 2, 983, 312 
A teas E E 287,313 | 1,418,418 | 1901...................... 751, 996 3, 159, 473 
A A rien Tes 438,801 | 1,979,056 || 1902......... có 785, 430 2,564, 197 
A hana 527,653 | 1,666,813 || 1903........ooooooooooooo. 860, 336 2, 986, 824 
A awe tues 568,061 | 2,112,902 | Tol iru 7,466,804. 27,653, 923 
1896 A Ubi E 495,199 | 1,547, 353 


The record of the Florida hard-rock phosphate production prepared 
by Messrs. Auchincloss Brothers shows that the total shipments of hard 
rock during 1903, as reported to them, were 467,872 long tons, as 
compared with 492,610 long tons during 1902, which is a decrease of 
24,738 long tons, or 5 per cent. Thecondition of the hard-rock indus- 
try is indicated by the following table, which gives the number of plants 
in operation, idle, and in course of construction during the period 
from 1896 to 1903, inclusive: 


Number and condition of hard-rock plants in Florida, 1896-1908. 


Under 


Year. I "Ue Idle. |construc-| Total. 
g tion. 
IBOUD EBEE PA A A E E E EE EES E T O A ee wee 38 49 3 90 
A A DS A 38 2 2 76 
1808... eee A O 43 25 5 73 
1809.— 1:2. e o e eui E cei, 58 13 10 81 
1900.0 3:22 22l0zluecum emt lee tee US Me de eee ee ri id. 61 2 5 78 
TIO LA A E A A ita 40 29 3 72 
100 enin vase a a A Edda exce V Duas mide Red Ue eldu ea 50 17 3 70 
TW A A Sa ee ae Va 48 7 § 60 
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The 60 plants which are here accounted for in 1903 are reported as 
being owned or operated by 20 companies or individuals. Thirty- 
seven of the number, however, were owned or operated by 3 com- 
panies, which indicates that the industry is tending toward consolidation 
among a few corporations. In 1900, the plants were operated by 50 
separate individuals or companies. 

The following table of production, shipments, and stock on hand at 
the beginning of the year, during the period from 1896 to 1903, inclu- 
sive, has been prepared by Messrs. Auchincloss Brothers: 


Stocks, shipments, and production of hard rock in Florida, 1896-1903. 


. Long tons. | Long tons. | Long tona. 
ns xc sitet aes ce ——M— E 299, 314 322, 871 159, 051 


TROT MT —-———————Á— —— má 800, 847 350, 277 135, 494 
D "ETC ENDS 823, 500 860, 505 86, 061 
P cp €—— — -| 497,754 444, 675 49, 059 
A O vds Ec LI LUN D Ce PE LUCR eese 458, 118 848, 556 102, 138 
ju EUM NEST 400, 880 424, 130 211, 700 
pom Lc —ÓÓM áá— ERE 476,110 | «492,610 187, 950 
1908 sind eel anus noon E A E E E 428, 872 467, 872 171, 450 
II NOR E count ET EMO 127, 450 


aTo foreign ports, excepting 2,104 tons which were shipped to Honolulu. 


Although the price of hard rock advanced materially in 1908, the 
cost of operating the mines has increased to such an extent that the 
profits of mining in 1903 were no greater than, if as great as, during 
the preceding year. The stock on hand at the beginning of the, year 
shows a steady decrease for the last three years. 

The following tables of shipments of Florida phosphate rock since 
1896, by months, countries, and years, have been taken from the same 
report of Messrs. Auchincloss Brothers: 


Total shipments of Florida hard-rock phosphate, by months, 1896-1908. 


January............. 16,996 | 12,924 | 11,682| 28,560 | 23,959 | 17,673| 19,113/ 15,22 
February ........... 16, 853 20, 668 26, 850 82, 630 28, 623 82, 412 24, 265 22, 305 
March .............. 37,155 | 37,243 | 34,049 | 43,061 | 25,292 | 44,751 | 35,988 | 48,869 
April 36,559 | 32,608 | 22,274 | 59,001 | 52,398 | 35,945 | 57,185 | 74,351 
Marias ' 45,846 | 45,715 | 31,992 | 48,584 | 44,598 | 33,949 | 35,987 | 39,913 
JUNC ooo eee eee eee. 16,511 | 32,837 | 31,948 | 23,051 | 21,950| 23,089 | 47,452] 29,806 
Io 15,206 | 22639 | 53,114] 48,747 | 88,822 | 28,791 | 42,700] 34,426 
August.............. 19,914 | 19,292| 27,409 | 41,155| 21,491 | 57,497 | 16,485 | 35,646 
September .......... 25,116 | 59,966 | 46,961 | 35,728 | 20,711 | 61,781 | 72516] 47,096 
October ..........s- 80,605 | 27,664 | 21,476 | 36,694 | 26,174 | 49,093 | 70,128 | — 47,439 
November........... | 88,402| 20,184 | 30,595 | 28,947 | 24,202 | 30,826 | 42,180 | 38,622 
December........... | 23,618 | 18,537 | 22,156 | 18,627 | 20,976 | 19,478 | 28,606 | — 39,179 

Total.......... 322,871 | 350,277 | 360,505 | 444,675 | 318,556 | 424,180 | 492,610 | 467,872 
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The following is the record of shipments to cach country for the 
last eight years: 


Shipments of Florida hard-rock phosphate, by countries, 1896-1903. 


Country. 1896. 1897. 1898. 1899. 1900. 1901. 1902. 1903. 


Long tons.| Long tons.| Long tons.| Longtons.| Long tona. Long tone. Long tons.| Long tons. 
England ............ 20, 533 24, 163 23, 849 31, 789 20, 512 28, 790 30, 068 28, 246 
Scotland ............ 1, 038 5, 967 6, 000 9, 515 1,790 6,185 12, 430 5,311 
Ireland ............. 513 2, 953 3,420 |.......... 5,852 5,175 8, 850 9, 714 
Germany............ 151,461 | 181,855 | 186,731 | 243,887 | 208,422 | 214,280 | 264,550 246, 824 
Belgium ............ 27,234 22, 954 38, 903 37, 103 31, 639 58, 181 41, 245 35, 400 
Hollanda ........... 47, 235 53, 039 64, 309 87,167 54, 349 72,158 77,176 | 78, 280 
Denmark ........... 9,591 11,019 8, 287 5, 475 2, 930 12, 814 2,750 | 11,870 
Norway and Sweden 12, 534 7,442 9,378 11, 938 8,000 |.......... 10, 250 15, 862 
France .............. 6, 986 13,991 e suse 3,165 |.......... 6, 498 3, 950 b, 865 
Italy oa rh m ER 32, 999 16, 931 11, 040 4,546 |.......... 5, 842 16, 363 18,542 
Russia .............. 1, 607 3,613 1: 1o es 1, 700 2:402 ican 2,600 |.......... 
Austria.............. 2, 494 4, 505 4,946 |.......... 5, 922 8, 114 14, 310 9, 000 
Spain 22 reet A A A rete ee 2, 500 2, 600 5, 964 5, 606 


United States, West 
Indies, Australia, : 
Japan, O 8, 663 2,415 8, 642 8, 360 3, 908 8, 493 2, 104 2, 352 


| —XÀ | —MMM— 


| $22,871 | 350,277 | 360, 505 . 444,075 | 348, 566 | 424,130 | 492,610 | 467,872 
t 


a A large proportion of the shipments to Rotterdam are forwarded to the interior of Germany. 


Total shipments of Florida hard-rock phosphate, 1891-1908. 


STA —- 


Year. Quantity. Year. Quantity. 

Lony tons. Long tons 

1801 A ne pe pREFES 71,682 || 1896................. 822, 871 
| ——— 188,013 || 1897................. 850, 277 
js A A 220, 216 || 1898................. 860, 505 
nor LE 804,079 || 1899................. | 444, 675 
A els te ess 306,046 || 1900................. 848, 556 


a re | ef ———————— 


Long tons. | Long tons. | Long tons. | Long tons. | Long tons. 


United Kingdom ports ................... 11,079 2, 540 10, 596 22, 085 29, 226 
Baltie ports nde 19, 691 19, 310 24,518 32, 785 40, 550 
Continental ports ...ooocooocccccccnoncos | 28,711 24, 826 26, 720 40, 942 41, 655 
Mediterranean ports ..................... 28, 634 31, 980 .30, 200 34, 953 34, 630 
Other foreign POTS .ooooooocccccccccooos 12,620 14,070 19, 743 5, 046 | 5, 700 

Total foreign shipments.......... 100, 735 | 92, 726 111,777, — 185,761 151, 761 

Total domestic shipments........ 50, 821 | 124, 149 156,649 198,800 157,015 


—— , ——————MM ————— ee 


Total shipments .................. | 151, 556 | 216, 875 | 268, 426 | 834, 561 308, 776 
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| 1899. | 1900. | 1901 | 1902 1905 
| Long tons. Long tons. , Long tona. | Lang tons, Long tone. 
United Kingdom ports ...............---- 85, 600 21, 427 18,855 | 4,000 1............ 
Continental ports .............0 0.02.22 eee POO: cst oo cots cae ttaa tila — etree Wedel eee: 
Mediterranean ports ..................... ^51) METTE 
Other foreign portS..............o..o.ooo.o.o.. 4,971 eMe Eu ee e 

-— £ Air C citm — -— ! - 

Total foreign shipments. ......... © 45,178 91,427! — 18,855 | E000 li Core ce 
Total domestic shipments........ 39,372 33,079 31,828 3,070 | 66, 655 
Total shipments.................. 84, 550 54, 506 50, 083 7,070 | 66, 655 


SOUTH CAROLINA. 


During the year 1903 South Carolina produced (marketed) of land 
rock, 233,540 long tons, valued at $721,303, as compared with 245,243 
long tons, valued at $753,220, in 1902, and of river rock 25,000 long 
tons, valued at $62,500, as compared with 68,122 long tons, valued at 
$166,505, in 1902. 

The total production (sales) of phosphate rock in the State was 
958.540 long tons, valued at $783,803, in 1903, as compared with 
313,365 long tons, valued at $919,725, in 1902. "The production of 
phosphate rock in South Carolina has been falling off year by vear 
since 1893 (with the exception of 1898, when there was an increase 
over the preceding year), until last year the output was but little more 
than one-half what it was eleven years ayo. 

The following table shows the production of land and river phos- 
phate rock in South Carolina since 1867, the figures being based on 
sales for the respective vears: 


Marketed output of phosphate rock by the land and river mining companies of South 
Carolina, 1857-1903, 


PU cu uL Em Nr 
May 31— Long tona. + Long tona, | Long tone. | Dec, 31— Ling tons. Long tons. ; Long tons. 
1867 idc ranas 6 INN v LLL. 149, 400 125,389 | 277,789 
1868... ral 12, 262 1886. ..... 253, 484 177, 065 430, 549 
1869 ...... EE coc Pm 31,955 BST sss 261,658 218,900, — 480,558 
1870 ...... 63, 252 1, 989 65, 241 ISSS... 290, 689 157,878 448,567 
ISTI... 56, 533 17,655 74, 188 | 1SN9...... 329, 543 212, 102 511,645 
IS72 ...... 36, 258 22, 502 58,760 | 1990...... 353,757 310,241 463, 998 
1873 ...... 33, 426 45,777. 79,208 | 1N9l...... 314,978 130,538 | — 475,516 
1874 ...... 51,624 57,716 109, 340 1592...... 243, 652 150,575 394, 227 
1875 ...... 54, 821 67,909 , — 122,790 1893...... 308, 435 194,129 | — 302,564 
1x76 ...... 50,566, 81,912 132, 478 1894...... 907,305 — 142,808 | 450,10 
LEN 36, 431 126, 569 163, 000 1«95...... 270,560 | — 161,415 | 431,975 
INR 20. 112,62 97.700 910,322 | 1896...... 267,072 | 135,351 402, 423 
1879 ..... | 100, 779 95, 386 | 190, 360 1897. .....| 267, 380 | 90, 900 358, 280 
18580 ...... 125,601 65,162 , 190,763 . 1N98...... 298. 610 101,274 399, 884 
1581.1... 142, 193 124,541 266, 734 ]M90....... 223,949 132, 701 356, 650 
1882 ...... | — 191,305 140, 772 332, 077 1900...... | 266,186 62, 987 329, 173 
1883.2... 219,202 | 159,178 | — 378,980. 1901...... | 225, 189 95, 992 $21, 181 
IRM a.nn. | 950,297 181, 482 431,779 | 1902. ..... ' — 945,243 68,122 313, 365 
1885 ...... | 905,913 109,490 | — 395.402 1393......| 233,540 25, 000 258, 540 
| | Total » 6(935,679-| 8,955, 362 | 10,891,011 


-— See M. SS  — 


n Seven months, 
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The quantities and values of the different kinds of phosphate rock 
produced and marketed in the State since 1897 are shown in the fol- 
lowing table: 


(Quantity and value of phosphate rock produced in. South Carolina, 1897-1908, classified by 


grades. 
| Land rock. River rock. Total. 
Year. EN E = So) da e 
| Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 

| Long tons. Long tona. Long tons. 
O O Pe eee aes 267,380 | $748, 050 90, 900 | S234, 522 358, 280 | $956,572 
| ston I TE 298,610 | 856,275 101,274 | 251,047 399, 884 | 1,107, 272 
I Eat A da ud reque trae MSS 223,949 | 738,909 132,701 339, 130 356, 630 | 1,075, 099 
1900 se ot LEER SL Rae ER REL 266,186 | 877,405 62,987 | 104,565 329, 173 | 1,041,970 
A eva otc A 225, 189 | 716,101 05,992 | 245,739 321, 181 961, 540 
A Á————— | 215,243 | 753,220 68,12 |. 166,505 313, 365 919,725 
A M REI eevee aol 233, 540 721, 303 25, 000 62, 500 25%, ^40 783, 803 


* 
— M ——————————M—MÓ——MMÁMÁ a — S a HÀ 


TENNESSEE. 


The mining of phosphate rock has been carried on in Tennessee for 
ten years. The output and value of the material at the mines are 
shown in the following table: 


Production of phosphate rock in Tennessee, 1894-1903. 


- A — — | ee 


1 


Year. , Quantity. Value. | Yenr. | Quantity. Value. 
- T MEME khoa su. Dd D 
| Long tons, | À | Long tons. 

[PPP 19, 188 $67,158 | 1900... 000... .ce eee eee ees 0 454,491 | $1,325, 707 

THO MC HE 38,515 82,160 | 1901...... ee 409,653 | — 1,192,090 

rg nec Pm 26, 157 Ni A ike bui Beanie 390, 799 1, 206, 617 

189 sth tse exe 128, 723 193,115: ;. 1909...:2 i eee a 460, 530 1, 513,567 

TSIN MD EI 308, 107 498, 392 ne i E da 
Total 2,060, 272 7,346, 366 


[ROU EIN | 424, 109 | 1,177,160 | SS: | 

As may be seen from the table, the marketed production of the 
State for 1903 was 460,530 long tons valued at $1,543,567, as compared 
with 390,799 long tons, valued at $1,206,647, in 1902. The increase in 
average value at the mines was from $3.09 per long ton in 1902 to 
$3.35 per long ton in 1903. The past year seems to have been the 
most prosperous year known in the history of phosphate-rock mining 
in Tennessee, since the output was the largest on record, and the 
average price obtained for the rock was greater than ever before, 
except during 1894, when the production was very small. 

Phosphate rock in stock in the State at the end of 1903 amounted to 
5,181 long tons. 

The following statement of shipments of Tennessee phosphate rock 
by water from Pensacola, Norfolk, and Newport News during the last 
five years has been taken from the reports of Messrs. Auchincloss 
Brothers. Most of the exports to United Kingdom ports have heen to 
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Manchester. Of continental ports, Antwerp received nearly half of 
the shipments, Dunkirk nearly one-quarter, and Havre nearly one- 
cighth. Of the Mediterranean ports, those in Italy received nearly 
five-sixths of all shipments, while Marseilles received about as much as 
Havre. 


Shipments of Tennessee phosphate from Pensacola, Norfolk, and Newport News, 1899-1908. 


— -—— ———— 


1899. 1900. | 1901. 1902. | 1903. 


————————M |————— ————— |————— 


Long tona. | Long tone. | Long tons. | Long tons. | Long tons. 


United Kingdom porta ..............ussse 28, 135 3,080, 10,217 11,701 10.374 
Baltic POTS 2050 aia | 2,758 AAA c A E eee ae 
Continental ports. ..... sisse eese 63, 156 55, 221 | 56, 639 35, 111 31, 956 
Mediterranean ports...........20000.e0e0 | — 66,882 69,014 58, 309 56,106 | 66, 935 
Other foreign poOrtSs.........oooooooooo.... | AS A A | UR 
Total foreign shipments............ 162, 531 127,315 125, 165 102, 918 | 109, 265 
Total domestic shipments.......... | A A laws menses 2, 650 
Total shipments...... PUN: ' 172,743 127,815 | 125, 165 102, 918 111, 915 
| 


OTHER STATES. 


North Carolina and Arkansas are the only other States reporting 
production of phosphate rock during 1903. "The former reports but 
45 long tons of high-grade rock, valued at $500. The latter reports a 
marketed production of 2,195 long tons, valued at $4,600, as compared 
with 550 long tons, valued at $1,650, in 1902. Furthermore, 2,200 long 
long tons of rock were in stock in Arkansas at the end of the year 1903. 


PRICES. 


During 1903 the average price of phosphate rock per long ton 
obtained at the mines, based on the returns given in the preceding 
tables, was: Florida, hard rock, $4.81 per long ton. In 1902 this 
grade averaged $4.06, and it brought $5.23 in 1901, $5.25 in 1900, 
$4.60 in 1899, and $3.81 in 1898. Land pebble averaged $2.27 per 
long ton at the mines in 1903. This grade has continuously decreased 
in average price for the last five years, the price obtained having been 
$2.91 in 1899, $2.71 in 1900, $2.67 in 1901, and $2.32 in 1902, but the 
price has not yet declined to $1.89, which was received in 1898. River 
pebble averaged $2 in 1903, whereas it averaged $1.92 per long ton 
in 1902 and $2.25 in 1901. l 

In South Carolina the average price per long ton received for land 
rock in 1903 was $3.09. In 1902 the average price was $3.07; in 1901, 
$3.18; in 1900, $3.30; in 1899, $3.30; and in 1898, $2.87. River rock 
shows a falling off in the average price obtained at the mines, only 
$2.50 per long ton being realized in 1903, as compared with $2.44 in 
1902, $2.56 in 1901, $2.61 in 1900, $2.56 in 1899, and $2.48 in 1898. 

In Tennessee the average price realized at the mines for phosphate 
rock has increased steadily since 1897, with the exception of a slight 
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check in 1901. The average price per long ton in 1903 was $3.35, free 
on board at the mines. The average prices obtained in recent previous 
years have been: 1897, $1.50; 1898, $1.62; 1899, $2.77; 1900, $2.92; 1901, 
$2.91; and 1902, $3.09. 

IMPORTS. 


The following table shows the imports of fertilizers of all kinds into 
the United States from 1868 to 1903, inclusive: 


Fertilizers imported and entered for consumption in the United States, 1868-1908. 


Crude phosphates and 
Guano Senge or nces =- 
; or lizing r- Total 
Year ending— poses, value. 


Quantity. Value. Quantity. Value. 


| | ————— —————————— M 


June 30— Long tons Long tons 
JL ceo So ESTER es 99,668 | $1,336,761 |............ $88,864 | $1,425,625 
EA EA 13, 480 230006 1.5 iones opes 61,529 278, 533 
DELL us disait qu Sn RE ETE 47,747 12404, lis 90,817 | 1,505,689 
E RA dee vucursb ix Eye fs 94, 344 STILO liimid 105,703 | 3,419,617 
D AECA AIN 15, 279 LIRE E AA 83, 342 506, 664 
IUE... le ovn A 6, 755 METH. EA 218, 110 385, 821 
COD CPC 10, 767 MU OM AA 243, 467 504, 552 
MUR A RERMOM Kids een tamus 23, 925 506 808 ood: 212, 118 751, 926 
I co dba vr éste devdi» DESEE se 19, 384 A AA 164, 849 874, 984 
E A A 25, 580 TRIO A OPE 195,875 | 1,069,334 
ANTE acs onerosa deoa pq E Re MR 23, 122 IO liiite 285,089 | 1,134,696 
or, A ERE 17, 704 SENE rre 223, 283 857, 829 
0 A ERR PPS: 8,619 108/0798 ARAS 817,068 425, 801 
AREA AA 23, 452 $200 080 YA 918,835 | 1,318,387 
DM AI adosados ses us 46, 999 854, 463 133, 956 1,437,442 | 2,291,905 
A IN 25, 187 537, 080 96, 586 798,116 | 1,335,196 
AA A 28, 090 588, 033 35, 119 406, 233 994, 266 
(o AA SITES 20, 934 393, 039 40, 068 611,284 | 1,004, 323 
Dec. 31— 
INI. caliber E PPE EEE 13, 520 306, 584 82, 608 1,179,724 | 1,486,308 
A A PR 10, 195 252, 265 53, 100 644, 301 896, 566 
A A TURAE 7, 381 125, 112 36, 405 329, 013 454, 125 
A 15, 991 313, 956 35, 661 403, 205 717,161 
A PEN PPP 4,642 59, 580 31, 191 252, 787 812, 367 *- 
PEL iio A AN TETTA 11,937 199, 044 29, 743 214, 671 413,715 
OR A A, 3,073 46,014 92, 476 666, 061 712, 075 
I AAA d eer 5, 856 97, 889 106, 549 718,871 816, 760 
Hol. ooo E T EA RE RARAER OU 5,757 105, 991 126, 820 904,247 | 1,010,238 
E ecd Ves Rave ve ve spada dosis 4, 270 51, 642 80, 088 450, 379 502, 021 
o ANNETTE TTE EIE TRE 6,532 79, 815 118, 955 639, 858 719, 673 
¡EA 4, 930 55, 715 200, 598 970,836 | 1,026,551 
A A Pd Ae 4, 482 50, 783 a 17, 966 98, 610 149, 393 
joo M —— ————"— 2, 700 27, 006 17,330 128, 579 155, 585 
Olai OSSIE aided oda d e sation 5,161 38, 184 21, 252 181, 462 219, 646 
A E T IT 7,820 89, 202 24, 439 140, 940 230, 142 
A m 8, 393 164, 783 57, 558 888, 479 558, 262 
e AA A 21, 985 252, 132 141, 060 733, 192 985, 324 


a Until 1898 the crude potassium salts, kieserite and kainite, were included under ‘‘Other sub- 
stances used for fertilizing purposes,” in addition to apatite and bone dust or bone ash. Theimports 
of kieserite and kainite since 1898, inclusive, are as follows: 1898, 10 tons, 121,506 ($621,443); 1899, 
long tons, 133,472 ($777 602); 1900, long tons, 181,353 ($1,201,272); 1901, long tons, 240,937 ($1,360,619) ; 
1902, long tons, 225,413 ($1, 16,082) ; 1903, long tons, 158,313 (778,758). 
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WORLD”S PRODUCTION. 


In the following table will be found a statement of the world”s pro- 
duction of phosphate rock from 1896 to 1902, inclusive: 


World's production of phosphate rock, 1896-1902. 


[Metric tons. ] 
1896. 1897. 1898. 1899. 
Country SS ee ERRE ATAR us 
Quantity. | Value. Quantity. Value. |Quantity.| Value. ¡Quantity.| Value. 

Algeria ............ 165, 738 | $500,905 | 228,141 | 9912,564 | 269,500 [$1,078,000 | 324,983 |$1,299, 932 
Belgium ........... ¡2297, 470 | 537,820 [a350,066 | 436,762 | 4156, 920 303, 230 | a 190, 090 342, 180 
Canada ............ | 517, — 3,420 824 8, 984 665 3, 665 2,722 18, 000 
France ............. | 582,667 3,502,027 | 535,890 |2,852,887 | 568,568 | 8,115,968 | 645,868 | 3,334, 145 
Norway ............ 1,106 | 17,280 872| 12,960|  $,5099|  55,82| 1,500| 22,140 

Redonda (Br. West 
E AA saved elus aces Se denis 812 5, 525 750 4,725 1, 507 9, 270 
Rumla.............. 3,776 11, 065 5, 917 22,182 1,870 4, 784 16, 863 58, 640 
Spain ums 770 | 3, 080 2, 084 16, 672 4, 500 46, 003 8, 510 35, 100 
United Kingdom i 3,018  26,2500| 2,02 | 17,500} 1,2555)  19,5585| 1,469 | 12,645 
United States ...... 945, 982 2, 808, 872 1, 066, 322 |2, 673, 202 |1, 830, 264 | 3, 453, 460 [1,540,506 | 5,084, 076 

1900. 1901. 1902 
Country ———————— [OO OOS 
Quantity. Value. Quantity. Value. Quantity. Value. 

Algeria 255. 20s5 ove ou 319, 422 | $1, 277, 688 265, 000 | $1, 060, 000 805,174 | $1,220,696 
Belgium ..................... a215,670 367, 164 222, 520 361, 898 135, 850 297, 848 
Canada. DD 1,284 7,105 937 6,280 716 4, 969 
Franee, Dic 587,919 | 2,827,291 535,676 | 2,614,548 548,900 | — 2,480,451 
Norway nr Res 300 4, 445 (bd) NS, PA (D Jue 
Redonda (Br. West Indies) .. 2, 230 18, 720 Nil: leeesesaws 132 791 
Russia D 25, 663 (e) (b) "haneslieesze- (D quoe 
Spain Lc. tosca 4,170 18, 590 4, 220 16, 880 1, 150 4, 600 
o A A A AA, wt A A 264, 980 1,075, 616 
United Kingdom............. 630 5, 425 71 680 87 632 
United States ................ 1,615,179 | 5,359,248 | 1,507,548 | 5,816,403 | 1,614,254 4, 698, 444 


aCubic meters. 
b Statistics not yet available. 
o Value not reported. 


BALT: 


By Epmunp Oris Hovey. 


PRODUCTION. 


The reported production of salt in the United States during 1903 
amounted to 18,968,089 barrels (of 280 pounds), valued at $5,286,988, 
as compared with 23,849,231 barrels, valued at $5,668,636, in 1902. 
The production is the least in quantity reported since 1898, but the 
average price per barrel obtained is greater than it was in 1902, 
though not so great as it was in 1901 and previous years. For con- 
venience salt is classified in this table into **table," **common fine,” 
‘common coarse,” 'ípackers," “solar,” “rock,” “milling,” and 
“other grades.” The last-named division embraces products not 
properly included among the preceding, and it includes salt in the 
form of brine, which is used in large quantities for the making of soda 
ash, sodium bicarbonate, sodium hydrate (caustic soda), and other 
sodium salts. 

The following table shows the distribution of the total salt produc- 
tion of the United States by grades during the last eleven years. 
From this table it will be seen that the falling off in 1903 from the 
total of preceding years is due to the decrease of nearly 6,000,000 
barrels in the reported production of salt referred to as ‘‘other 
grades.” 

Production of salt, by grades, in the United States, 1893-1903. 


Year. Table aed | Miel umm: | O 

Barrels. Barrels. Barrels. Barrels. Barrels. 
II. A 1, 791, 577 5, 478, 054 444, 498 96, 657 2, 110, 287 
IB EA A A PE 2, 839, 140 5, 281, 754 438, 074 103, 041 587, 305 
O oni wd esa 2,178, 123 6, 099, 480 280, 284 118, 801 983, 870 
19085. osea eee o ws ore doe x 2, 230, 409 6, 598, 733 300, 365 163, 035 2, 531, 086 
RARA ASS E 2,555, 278 6,868, 798 516, 143 609, 378 3, 614, 491 
e AAN A AE 2, 198, 339 8,583, 128 873,671 379, 635 3,077, 024 
50 PRA PERIERE SPERA 1,866,165 | 6,883,352 4,562, 217 182, 930 3, 483, 858 
ZO oo up aod dona d S ini A A EA 2, 312, 130 | 6, 773, 217 1, 921, 321 145, 305 1, 086, 916 
A bene wins 2,177, 447 7,159, 953 1,630, 560 84, 636 1, 200, 141 
oU TERT P AE A EET TTC ITTT | 2, 027, 798 6,692, 587 1,571, 137 466, 987 1,172, 484 
OS A A A 2, 441, 908 6, 351, 855 1,829, 460 270, 170 1,743, 101 
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Production of salt, by grades, in the United States, 1898-1908—Continued. 


Year. Rock Milling. ‘other grades. Total Pro- | Total value. 
Barrels. Barrels. Barrels. Barrels. 
[m 1,884, 145 5,141 6,413 | 11,816,772 | — $4,154,668 
ISO cote Speed ioed 2, 266, 606 95,621 | 1,356,876 | 12,968,417 4, 739, 285 
180002 A 2, 089, 763 40, 107 1, 884, 221 13, 669, 649 4, 423, 084 
1890 coe memsarenee 1, 783, 886 133, 271 109, 941 | 13,850,726 4, 040, 839 
a o Eie: 1, 649, 459 |............e. 159,655 | 15,973,202 4, 920, 020 
D X 2, 183, 801 156, 579 160,457 | 17,612, 634 6, 212, 554 
LOD... ec eee eee eee eens 2, 544, 036 96, 178 89, 878 19,708, 614 6, 867, 467 
1900; ET €—— 2, 974, 033 85,357 | 5,571,063 | 20,869,342 6, 944, 603 
190] oe itee to cpetat er Utd dun 3, 237, 938 72,460 | 5,003,526 | 20,566,661 6,617, 449 
D 2, 889, 836 127,521 | 8,900,881 | 23,849,231 6, 668, 636 
D 8,175,521 37,657 | — 8,118,417 | 18,968,089 5, 286, 988 


The total annual production of salt in the United States since 1880 
is given in the subjoined table, which shows that in proportion to 
production the value in some of the earlier years was greater than it 
has been since 1892. This is due in part to the fact that the competi- 
tion was not so strong during the first ten years of which records are 
available and in part to the fact that the value of the product as 
reported by a great many of the manufacturers included the value of 
the packages in which the salt was shipped. Since 1893 the value as 
stated includes only the net value of the product, exclusive of any 
boxes, bags, barrels, or other packages. 


Production and value of salt in the United States, 1880-1908. 


Year. Quantity. Value. | Quantity. Value. 
Barrels. NK Barrels. 
1850 A e Sa adio duis x 5, 961,060 | $4, 828, 566 | 11,698,890 | $5,654,915 
ISRI A DR 6, 200, 000 | 4, 200, 000 11, 897, 208 4, 154, 668 
E A ic coU eodd 6,412,373 | 4,320,140 - 12, 968, 417 4, 739, 285 
(Uds 6,192,231 | 4,251,012 13, 669, 649 4, 423, 084 
IBS voco ox usui E EH E EE 6,514,937 | 4,197, 734 | 13, 850, 726 4, 040, 839 
A A ees cakes 7,038,653 | 4,825,345 15, 973, 202 4, 920, 020 
A ae eo dora. p ERES 7,707,081 | 4,825,845 17, 612, 634 6,212, 554 
TEST A cu tas peni IUE 8,003,962 | 4,093,846 ' 19, 708, 614 6, 867, 467 
1888 A cee ees 8, 055, 881 | 4,374,203 | 20, 869, 342 6, 944, 603 
VASO PE 8,005,565 | 4, 195, 412 20, 566, 661 6,617, 449 
E AA Ó——Á—— M 8,876,991 | 4,752, 286 23, 849, 231 5, 668, 636 
A suse ev EE bun 9,987,945 | 4,716,121 18, 968, 089 5, 286, 988 


The chief salt-producing States are New York and Michigan, and the 
combined output from these two States in recent years has amounted 
to from two-thirds to three-fourths of the total production of the 
United States. As will be seen from the following table, the four 
leading salt-producing States during 1903 were New York, 8,170,648 
barrels (43.1 per cent); Michigan, 4,297,542 barrels (22.6 per cent); 
Ohio, 2,798,899 barrels (14.7 per cent), and Kansas, 1,555,934 barrels 


1061 
(8.2 per cent). These four States contributed 88.6 per cent of the 
total quantity of salt produced in the country during the year. The 
reported production of Michigan is 3,834,239 barrels less than in 1902, 
many firms having closed their plants or gone out of the business 
during 1903. 


Production of salt, by States and Territories, during 1900, 1901, 1902, and 1908. 


> SALT. 


1900. 1901. 1902. 1908. 
State or Territory. SS => eee SS Se 
Quantity.| Value. ¡Quantity.| Value. |Quantity.| Value. |Quantity.| Value. 
Barrels. Barrels. Barrels, Barrels. 
New York.......... 7, 897, O71 $2, 171, 418 7, 286, 320 $2, 089, 834| 8, 523, 389 $1, 938, 539| 8, 170, 648|82, 007, 807 
Michigan .......... 7,210,621. 2, 083, 731, 7,729,641, 2, 437,677| 8,131,781| 1,535, 823] 4, 297, 542| 1, 119, 984 
Kansas............. 2,233,878, 1,076, 945; 2,087,791! 614, 865| 2,158, 486| 514, 401| 1,555, 934] 564, 232 
OIG uan 1, 425, 283; 696,826, 1,153,535. 455, 924| 2, 109,987] 593, 504| 2,798,899| 796,897 
California.......... 621,857, 216,291) 601,659, 133,656} 682,660) 263,085) 629,701) ` 198, 630 
Texas ascii (a) (a) (a) (a) 347,906; 143,683 314,000, 117,647 
West Virginia...... 243,873; 118,407) 231,722 94, 732| 208,592 97,721} 244,236 35, 797 
1 AA 249, 151,662, 834,484; 326,016} 417,501| 270,626| 212,955 181,710 
Louisiana .......... (a) (a) (a) (a) (a) (a) 568,936) 178,342 
Other States ....... 987, 631| 479, 823) 1,141,509,  465,215| 1,268,929|  821,254| 175,238 86, 942 
Total......... 20, 869, 342| 6, 944, 603/20, 566, 661| 6, 617, 449/23, 849, 231| 5,665, 636/18, 968, 089. 5, 286, 988 


a Included in '*Other States.” 
DOMESTIC CONSUMPTION. 


The following table has been compiled to show the increase in the 
proportion of salt produced in the United States which has entered 
into domestic consumption. Of the total consumption of salt in 
the United States the quantity of salt of domestic production used 
increased from 63.5 per cent in 1880 to 94.1 per cent in 1903, while 
the consumption of salt imported into the United States decreased 
from 36.5 per cent of the total in 1880 to 5.9 per cent in 1903. The 
actual consumption in 1903 was 20,062,587 barrels, or about 2.14 
times that of 1880. In 1880 the production in the United States was 
5,961,060 barrels and the imports 3,427,639 barrels. The correspond- 
ing figures for 1903 show an increase to 18,968,089 barrels of domestic 
salt produced, while the imports decreased to 1,185,578 barrels. 


Supply of salt for domestic consumption, 1880-1908. 


(Barrels.] 
Source. 1880. 1883. 
Domestic production ....ooomncoooccoomoo.-.. 5, 961, 060 6, 412, 373 6, 192, 231 
Hnporl8 20656 A LEE 8, 427, 639 3, 085, 168 3, 099, 698 
Tota is 9, 388, 699 9, 497, 541 9, 291, 929 
EXPO cie 4, 136 8, 417 10, 829 
Domestic consumption................. 9, 384, 263 9, 489, 124 9, 281, 100 
Increase over preceding year ................].............. b 341,779 b 208, 024 
Percentage of imports to tota] consumption.. 36.5 82.5 83.4 
a Estimated. b Decrease. 
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Supply of salt for domestic consumption, 1880-1903—Continued. 


Source. 1884. 1885. 1886. 1887. 
Domestic production ......................... 6, 514, 937 7,038, 653 7,707,081 8, 003, 962 
IMPO 2c Ai adn 8, 246, 849 8, 227, 380 2, 818, 623 2,587, 745 
TOUM did cas 9,761, 286 10, 266, 033 10, 525, 704 10, 691, 707 
EXPO cae 14, 003 14, 649 17, 246 16, 732 
Domestic consumption ................. 9, 747, 283 10, 251, 384 10, 508, 458 10, 574, 975 
Increase over preceding year................. 466, 183 504, 101 257, 074 66, 517 
Percentage of imports to total consumption.. 33.3 31.5 26.8 24.5 
E . AR AP — 
Bource. i 1888. 1889. 1890. 1891. 
Domestic production ..........ooooooooomo..-- | 8, 055, 881 8, 065, 565 8, 876, 991 9, 987, 945 
Importi cL ieee Seance EEEE ee ain, 2, 232, 253 1, 833, 452 1, 838, 024 1, 694, 048 
A Esse cius Ja so eir eE 10, 288, 184 | 9,889,017 | 10,715,015 11, 681, 993 
EXPO is TF REMO cee aes 19, 140 19, 209 17,597 15, 889 
Domestie consumption ................. lu, 200, SH . 9, 869, 808 10, 697, 418 11, 666, 104 
Increase over preceding year ................ a 306, 981 a 399, 186 827,610 968, 686 
Percentage of imports to total consumption.. 21.7 18.5 17.2 14.5 
Source. 1992. 1893. 1894. 1895. 
Domestic production ......................... 11, 698, 890 11, 897, 208 12, 968, 417 13, 669, 649 
Imports m 1, 633, 419 1, 244, 711 1, 550, 555 1, 996, 970 
Total cose ue gave etiteces ee erena DEREN 13, 882, 309 13, 141, 919 14, 518, 972 15, 666, 619 
EX ports: siii see seater ts Seek 18, 603 20, 686 38, 763 36, 855 
Domestic consumption................. 13, 313, 706 18, 121, 233 14, 480, 209 15, 629, 764 
Increase over preceding year ................ 1, 647, 602 a192, 473 1, 358, 976 1, 149, 555 
Percentage of imports to total consumption. | 12.3 9. 49 10.71 12.78 
Source. 1896. 1897 1898. 1899. 
Domestic production ......................... 18, 850, 726 15, 973, 202 17,612, 634 19, 708, 614 
IMport 22 2c ret tates dace te i «ees: | 1,858,614 1, 493, 033 1, 825, 212 1, 350, 366 
TOM tor x ex acsi e LN EC ES | 15, 709, 340 17, 466, 235 18, 937, 846 21, 058, 980 
EXPO 0111.25 eu ee Pese vr Ue uber eR EE 63, 391 54, 195 61,715 90, 000 
Domestic consumption ................. 15, 645, 949 17, 412, 040 18, 876, 181 20, 968, 980 
Increase over preceding year ................ 16, 185 1, 766, 091 1, 464, 091 2, 092, 819 
Percentage of imports to total consumption.. 11.88 8.57 7.02 6.4 
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Supply of salt for domestic consumption, 1880-1908—Continued. 


Source. 1900. 1902. 1908. 

Domestic production......................... 20, 869, 342 23, 849, 231 18, 968, 089 
Imports 2 ovo GS 1, 427, 921 1, 319, 744 1, 185, 578 
TOM SR 22, 297, 263 25, 168, 975 20, 153, 657 

IS DOPS A tr 53, 650 36, 386 91,070 
PEA PAR ee 

Domestic consumption ................. 22, 243, 613 25, 132, 589 20, 062, 587 
Increase over preceding year ................ 1, 274, 633 3,192, 354 a b, 070, 002 


Percentage of imports to total consumption.. 6.4 ; 5. 3 5.9 


a Decrease. 


IMPORTS AND EXPORTS. 


The imports of salt into the United States from 1867 to 1881, as 
reported by the Bureau of Statistics of the Treasury Department, show 
an increase from 483, 775,185 pounds in the former year to 1,075,198,397 
pounds in 1881, the largest quantity yet recorded. From 1881 the 
imports decreased almost as steadily until 1893, when 348,519,173 
pounds were reported, the smallest yearly quantity recorded up to 
that time since 1867. The decrease was largely in the imports of fine 
salt, due to the domestic production of table, dairy, and other special 
grades of salt equal, if not superior, in quality and price to the 
imported article. The tariff act of 1894 placed salt upon the free list, 
and importations increased to 434,155,708 pounds in 1894 and to nearly 
560,000,000 pounds in 1895. In 1896 the imports of foreign salt 
amounted to 520,411,822 pounds. The tariff act of 1897 returned salt 
to the dutiable list. Salt in bags, barrels, or other packages is now 
subjected to a duty of 12 cents per 100 pounds (33.6 cents per barrel), 
and salt in bulk is taxed at the rate of 8 cents per 100 pounds, or 22.4 
cents per barrel. The duty on imported salt in bond used in curing 
fish taken by vessels licensed to engage in the fisheries and in curing 
fish on the navigable waters of the United States or on salt used in 
curing meats for export may be remitted. The quantity of salt 
imported in 1897 was nearly 20 per cent less than in 1896, the total 
amounting to 418,049,214 pounds, and in 1898 the imports fell off to 
371,059,452 pounds, with one exception the smallest amount reported 
in thirty-two years. In 1899 the imports increased to 378,102,567 
pounds, but the value showed a decline of about $9,000 from that of 
1898. The imports increased to 399,817,824 pounds in 1900 and to 
403,465,946 pounds in 1901, and decreased to 369,528,186 pounds in 
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1902 and to 331,961,807 pounds in 1903. Since 1867 the imports have 
been as follows: 


Salt imported and entered for consumption in the United States, 1867-1908. 


In bags, barrels, and 
other packages. In bulk. 
Year ending— 


Quantity. Value. Quantity. Value. 


Pounds Pounds 


e cock init ein sank A O 254, 470, 862 $696,570 | 229, 304, 323 $336, 302 
R E o PEE N RA d eda Qe ee 308, 446, 080 915,546 | 219, 975, 096 865, 458 
o PPP EE 297, 382, 750 896,272 | 266,765, 240 851, 168 
IM PU 288, 479, 187 797,194 | 349,776, 433 507, 874 
A —— — ——— S 283, 993, 799 800,454 | 274, 730,573 855, 318 
py A EEEE E T A E 258, 232, 807 788,893 | 257,637, 230 812, 569 
SI se Rae ma Va Bore eee 239, 494, 117 1,254,818 | 388, 012, 132 625, 585 
e A O 358, 375, 496 1,452, 161 | 427,294, 209 649, 838 
A RW awe VAR ee eee wee SS 818, 673, 091 1,200,541 | 401,270,315 649, 111 
A A EM EE 331, 266, 140 1,153,480 | 379, 478, 218 462, 106 
Lyr M ET 859, 005, 742 1,059,941 | 444, 044, 370 532, 831 
jy] P E 352, 109, 963 1,062,995 | 414, 813, 516 483, 909 
1810 der iu A O ND E 375, 286, 472 1,150,018 | 434,760, 132 532, 706 
PI. 0 A AAA 400, 970, 531 1,180,082 | 449, 743, 872 548, 425 
A ites tas eae s 412,442,291 | 1,242,543 | 529, 361, 041 658, 068 
T882 ics eo O nicl eben EM a dee os 329, 969, 300 1,086, 932 | 399, 100, 228 474, 200 
o EDU T 812, 911, 360 1,035,946 | 412, 938, 686 451, 001 
Er NUN RR RR AN EN A 340,759,010 | 1,093,628 | 441,613,517 433, 827 
O aan oe 351,276,969 | 1,030,029 | 412,822,341 | 386,858 
Dec. 81— 
DSS A INE RE PERO RENE ERE 319, 232, 750 966,993 | 366,621,223 | 871,000 
[y CURT 275, 774, 571 850,069 | 343,216, 331 828, 201 
PLI baste cater eue dee beeseecan aeons 238, 921, 421 620, 425 | 272, 650, 231 246, 022 
j|... ems RE REPRE RT 180, 906, 293 627,134 | 234, 499, 635 249, 232 
Ii a 172, 611, 041 575, 260 | 243, 756, 044 252, 848 
USOT isd sh Puke dete E eee eee maces 150, 033, 182 492, 144 | 220,309, 985 224, 569 
A conse ——ÁÀÁ— HORE 150, 799, 014 488,108 | 201,366, 103 196, 371 
1808. O ies E E EE mse wneme aeons 98, 037, 648 358,575 | 146, 945, 390 63, 404 
e A cue vacuae VE RE ae DERE 60, 793, 685 206, 229 | 101,525, 281 86, 718 
IO oni ise eR eco eae Cape RP a Rx RR EÉ 601, 086 1, 723 1, 874, 644 1,874 
E cuo oe P vaaY rc ES 350, 620 814 1,627, 080 1, 640 
phorum 36, 801, 048 114, 072 50, 775, 106 46, 412 
1898. Lusit uq RS ELLA SES QUE PA DUE TE canes 114, 573, 146 361,366 | 178, 458,117 165, 784 
E A O TO 119, 720, 721 372,921 | 158, 263, 237 138, 862 
1900 A O 113, 194, 092 368,802 | 198,697, 810 193, 873 
A EDEN Na CR ke Widen ERU ea 117, 140, 960 413,896 | 171,067,229 165, 803 
A ————— —— 118, 480, 798 422, 304 | 151, 169, 362 138, 552 


P —————————r— 72, 838, 011 259,029 | 151,636, 246 194, 714 
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Salt imported and entered for consumption in the United States, 1867-1908—Continued. 


For the pu of Not elsewhere speci- 
Yer ending curug fah. fied 

Quantity. Value. Quantity. Value 

Pounds. Pounds 
A A A EEE A ON ace 
E MN n" 
Lo AM mcr EE PES 
1870 e ien DU teresa. 68,597,023 | $87,048 |..............].......2.. 
A 64,671,189 | 66,008 |........oooooolocccc.o..: 
Grp TRE 57,830,929 | 60,165 |.......oooomcoloncccco.o. 
E IS 86,756,628 | 86,193 ..............]. LL... 
Lyr ERO ERES 105, 613,918 | 126,896 |.............. esee 
ER 110, 294, 440 | 119,607 |.............. ..- eese 
ua 118, 760,688 | 126,276 |.............. ¡A 
yy REL PET 132, 433,972 | 140,787 |.............. CEROS 
sn isos 100,794,611 | 96,898 |.............. NO 
MO cnc 94,060,114 | 95,841 |.............. A 
1880 iaa 109, 024, 446 | 119,667 |.............. | PIRE | 
1881.. ese 133, 895,065 | 144,347 |.............. AT 1,075, 198, 397 
1882........ ee eeee ne | 134,777,569 | 147,058 |.........- sel esses 
S. SCR | 142,065,557 | 154,671 loco... o... 
j|... NR 126,605,276 | 122,463 |........... ese esee 
iia delos 140,067,018 | 121,429 |.........ooo..toocccc.... 

| 

Ei PETA EET 103, 360,362 | 94,721 |..............].......--- 
DC; RN 105,577,947 | 107,089 |..............].-.-..-.-- 
1888..........-. eee eee 113,459,083 | 111,120 |..............].......... 
o e don Saket 97,960,624 | 100,123 |..............].......... 
E uet aues 98,279,719 | 96,648 |......... esee] 
PSO Mis coe MERE 103, 990,824 | 89,196 |..............].....000.. 
aa 105, 192,086 | 90,327 |..........-.-.]..- el 
189i iste tse eens 103, 536,135 | 87,749 |.......ooococccloccocono.. 
MS MD EE 93,723,885 | 79,482 | 178,112,857 | $263, 707 
Ee AE 8,668,490 ) 12,195 | 548,007,449 | 739,122 
A 8,351,913 | 11,814 | 610,082,259 | 687,890 
dsc | 82,961,953 | 83,962 | 297,511,108 | 370,592 
A oes ieu 78,028,189 | 61,603 |........ lesse eene 
18995 NEEE 100,118,609 | 72,899 .............. eese | 
1900: E 87,925,922 | 71,632 |............-. AA | 
AEI EOE ES niece 115,257,757 | 96,625 |........ooooooloncnoo.... 
O a ada 99,878,031 | 86,698 |........ RENCONTRES | 
tad 107, 487,450 | 102,205 |............-- eene | 


dr Total value. 


Pounds. 

483,775,185 | $1,032,872 
528, 421, 176 1, 281, 004 
554, 147, 990 1, 246, 440 
706, 852, 643 1, 392, 116 
623, 395, 511 1, 221, 780 
573, 700, 966 1,161,617 
714, 262, 877 1, 866, 596 
891, 283, 618 2, 228, 895 
830, 237, 846 1, 869, 259 
829,504, 996 | . 1,741,862 
935, 484, 084 1,733, 569 
867, 718, 090 1, 643, 802 
904, 106, 718 1, 778, 565 
959, 738, 849 1,848, 174 

2, 044, 958 
863, 847, 097 1, 708, 190 
867, 915, 603 1, 641, 618 
908, 977, 803 1, 649, 918 
903, 666, 328 1, 538, 316 
789, 214, 335 1, 432, 714 
724, 568, 849 1, 285, 359 
625, 080, 735 977, 567 
513, 366, 552 976, 489 
514, 646, 804 92A, 756 
474, 333, 491 805, 909 
457, 357, 203 774, 806 
848, 519, 173 509, 728 
434, 155, 708 636, 136 
559, 151, 669 764, 914 
520, 411, 822 702, 158 
418, 049, 214 565, 038 
871, 059, 452 588, 653 
878, 102, 567 579, 682 
399, 817, 824 634, 307 
403, 465, 946 676, 324 
-369, 528, 186 647, 551 
831, 961, 807 495, 915 
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` Salt of domestic production exported from the United States, 1790-1908. 


Year ending— 


Lana reaooo no. .nono.oz:as. 


6... e... ee ee .... 


Laserna non... .o.n..» 


Lora a acoso wanes 


TEA AE AE AAA AAA 


Roo eo nn..n ne. .o. rn... e.» 


Leonora... oo cosa.» 


crono... ro non”... ooo» 


crono aaa oros oo 


Roo rr... nooo mo «oo». 


.. oo... ..o o. e.nano 


Lar... .e.o oran... ne eon.on.oeas.s. 


eo... n..e en... .0.. 056821... 


*+6CaELCLASAOAC£LCL£L.e ne... 


Loco. .n. no... osos... os 


Ran enn onsnacos.. 


daonoonarnao naar ooo 


LOO:.202... 0. L.-.0.-9-000600020. 0. 


€* «9999 9 9» ro 9 9 9 * 9^ 


Cannon. ano ncoarnon»s ao 


Lrrrocr coa oa eee 


Sunson.. oe... cercanos. 


Porro cc. nr. oe. np... .<. o. .o o. 


Banana. nn ne. nc .oo.» 


Larra. nasa... 


Loro re. .e..nee.. no. oneo.no.o 


Gro <<... a. oeo.oe.n.e.co. no 


e... :.:.0.- 0.0000 omo o 


LOL. nn. et... nn... no... 0... ... 


€ "a" "in c 
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Quantity. 


202, 244 


344, 061 
1, 467, 676 
515, 857 
548, 185 
536, 073 
698, 458 
576, 151 
533, 100 
717,257 
475, 445 
537, 401 
397, 506 


—_— eC ———— 


Value. 


$8, 236 | 


1, 052 
22, 978 
26, 848 
27, 914 
13,211 
54,007 
46, 483 
31, 943 
58, 472 
67, 707 
64,272 
42, 246 
62, 765 
39, 064 


10, 262 
17, 755 


15,151 | 


30, 520 
42, 333 
73,274 
82, 972 
75, 108 
61, 424 
89, 316 
119, 729 
159, 026 
156, 879 
311, 495 
190, 699 
162, 650 
212, 710 
129, 717 
144, 046 
228, 109 
277, 838 
296, 088 
358, 109 


| 


| 


! 
| 


| 
| 


| 
| 
| 
| 


Year ending— 


"recessit o 
ronnn.ono.noe.n.no.no.o.» 
rason "92992 
"cu" tnc 
er esovovsossooooace 
ee 
er a tn 
Pron. "aca 
en ononn.n.n.n ro rno.n...on. 
eese" "accion. 
errors nnsn.eoo 
error .o.nn.nons..n..co.o 


ec... .. rn. o. no. ne. a... .02 


SR... coc e.e.o non... ..on.os 
.... «90. :.0%0000..0.2<.%.0.0.0.. 
6er. cacon o... oo.ooo 


c.eonon.n.oe.n...n..o..o..o eno» j 


26... .....<...o. ..n..o. eo o noo 


>.OLTAAaCc.. e cen erscapos 


Leo... e... po... o .econo 
Leonsoosnor.... ooo no. 
aro... nn... . e. e .oosoo» 


6RHnaor ao oo ooo ro a 


eec nn noc. e.oe.. no. 


Quantity. | Value. 


—— 


Bushels. 
70, 644 
605, 825 
624, 970 
442, 947 
298, 142 
120, 156 
42, 603 
73, 323 
31, 657 
47,094 
51,014 
65, 771 
72,427 
43, 710 
22,179 
45, 455 
42, 085 
64, 147 
70, 014 


54,101,587 


Pounds. 
4, 828, 863 
4, 685, 080 
5, 359, 237 
5, 378, 450 
4,927, 022 
4, 448, 846 
5, 208, 985 
5, 792, 207 
10, 853, 759 
7, 208, 024 
10, 711, 314 
11,593, 321 


| 


— — M À———  — MÀ — —À e — MM ——— A A 


$300, 980 
304, 030 
289, 936 
190, 076 
119, 582 

47,115 
19, 978 
43, 777 
15, 701 
16,273 
18,878 
20, 183 
24, 968 
13,612 
6,613 
14,752 
18, 265 
17,321 
26, 007 
26, 488 


29, 580 
27,177 
31, 405 
30, 079 
23,771 
28, 399 
38, 375 
46,780 
30, 939 
43, 202 
52, 320 
63, 624 
86, 465 
65, 410 
86, 414 
55, 432 
95, 570 


a Nine months. 


b Pounds from 1885. 
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In connection with the foregoing tables it is interesting to note the 
sources from which the imported salt is obtained and the market sup- 
plied by the exports of domestic salt. For this purpose the following 
tables, showing the countries from which we import, the quantity 
and value of the salt received from each, and also the quantity and 
value of the salt exported, by countries, are given for the three fiscal 
years ending June 30, 1901, 1902, and 1903. It will be observed that 
Great Britain is the principal exporter of salt to the United States, 
the quantity imported from the United Kingdom averaging somewhat 
over 40 per cent of the total imports. Next in importance are the 
West Indian islands (chiefly British), followed by Italy. The amount 
received from all other countries is comparatively small. 

The principal exports are through the port of San Francisco to 
Japan, the Central American States, and Asiatic Russia, about 46.8 
per cent of the exports having taken this route in 1903. During the 
same period 47 per cent of the exports of salt was shipped to the 
Dominion of Canada. 

The imports and exports for the last three fiscal years, with the 
countries from which imported and to which exported, are given in 
the following tables: 


Imports of salt during the fiscal years ending June 30, 1901, 1902, and 1908. 


Country from which im- —————— — —-—— 
ported. Dutiable and free. 


Quantity. | Value. 


United Kingdom............. 165,659, 476 | $447,012 | 151,316,042 | $488, 652 | 113,828,193 | $349, 509 

Haly 1edu ses dd deve ades 80,370,630 | 40,991 | 90,820,888 | 61,137 | 76,360,106 53,011 

Canada ..........eceeses sene. 5,865,395 | 13,821 8,721,084 | — 25,245 8, 884, 424 26,697 

West Indies.................. 135, 477,860 | 118,118 | 119,448,756 | 102,964 | 131,253,695 | 113,57 

Other countries.............. 14,551, 271 11, 425 11, 561, 476 10, 371 11, 816, 828 22,171 
T Otel cec eui | 407,924,632 | 636,767 | 381,874,845 | 688, 369 


Pounds. Pounds. Pounds. 


342, 143, 546 564, 966 
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Exports of salt during the fiscal years ending June 30, 1901, 1902, and 1903. 


Year ending June 30, | Year ending June 30, | Year ending June 30, 
1901. 1902. 1 : 


Country to which exported. IIA 
Quantity. Value. Quantity. Value. Quantity. Value. 
y Pounds. Pounds, 
United Kingdom............. 11, 950 $213 22, 000 $500 w) 
Bermuda .................... 155, 825 1,619 196, 368 1,874 1, 655 
British Honduras............ 10, 260 151 13, 891 96 168 
Dominion of Canada: ` 
Nova Scotia, New Bruns- 
wick, ete; caracas 31,115 7 74, 680 1, 133 G48 
Quebec, Ontario, etc..... 2, 413, 357 6, 301 5,073,350 | 10,761 5, 955, 665 15, 379 
British Columbia ........ | 2, 509, 484 10,513 2, 267, 235 14, 030 1, 801, 030 8,170 
Newfoundland and Lab- 
TAdOT .........- sese | 104, 011 946 67,140 696 49, 500 476 
Central American States: | 
Costa Rica ............... | 141, 188 1,821 139, 980 1, 610 142, 661 1, 440 
Guatemala................ 871, 634 1, 903 476, 287 2, 888 78, 528 531 
Honduras........... eese ! 165, 408 1,354 60, 215 706 99, 532 827 
Nicaragua . ............. 832, 063 2, 942 346, 913 2, 913 411, 767 3, 453 
Salvador....... esses A A ES poe 75, 558 485 
MEXICO 2. teecescadckett tees 1,177,080 | 10, 273 1, 728, 915 15, 873 1, 297, 004 11,612 
West Indies: 
DOI Ds | 188, 341 1, 382 158, 875 658 82, 199 408 
Danish........... eese | 1,300 16 2, 000 26 1, 650 25 
o AA 11, 613 155 14, 102 171 15, 887 216 
A iE. cu 4,897 68 3, 348 50 6, 475 rp 
Santo Domingo .......... 38, 226 485 24, 902 336 34, 286 402 
CUDA A 857, 095 1, 868 62, 965 386 39, 699 317 
Colombia .................... 173, 875 2,018 189, 786 1,694 207,810 : 2. 240 
Japa A Se geezer. 1,485,430 | 5,061 454,665 | — 1,546 | 5,413,425 15,1% 
e AAA eee 40 PR PE 1,810 2 
Russia, Asiatic............... 3, 535, 300 12, 236 5, 608, 750 28, 104 182, 210 1,119 
French Oceania.............. 158, 075 700 75, 348 811 118, 800 1, 098 
British Australasia........... 459, 916 8, 690 215, 600 949 2, 350 22 
Philippine Islands. -siso cou os i wosessoneor|esucesases|ecnaswoweussue|scsenavec 960 | 13 
British Africa................ 8, 785 88 400 8 10, 600 67 
Other countries.............. 336,899 |° 1,312 43, 453 435 80, 908 730 
TOULL atc o | 14, 183, 167 67,316 17,821, 168 83, 249 16, 446, 380 70, 296 


WORLD'S PRODUCTION. 


With the exception of the production of the United States and 
Canada, the latest statistics available for the countries contributing to 
the world's supply of salt are for the calendar year 1902. "The subse- 
quent table accordingly brings the output for these countries down 
tothat year only. It shows that the United States, which since 1892 
has held second place among the countries of the world, became the 
leader in 1897, ranking Great Britain by about 5 per cent. This 
advantage was increased in 1898 by a gain in the production of the 
United States and a decrease in the output of Great Britain, and was 
further augmented in 1899 by an increase in production nearly eight 
times as large as that of Great Britain for that year. In 1901 the 
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United States reported a decrease in production compared with 1900 
amounting to 42,370 short tons, and the output of Great Britain was 
87,243 short tons less than in 1900. The increase in the production 
of salt in the United States during 1902 amounted to 461,959 short 
tons, while the production of Great Britain decreased nearly 124,000 
short tons. ` Itis thus shown that the United States has not only main- 
tained but has materially increased the lead over her principal rival in 
recent years. The total output of salt in the United States during 
1902 was 44 per cent greater than that of Great Britain for that year. 

In 1899 the production of salt in Great Britain increased over that 
of the preceding year for the first time since 1894, though it fell off 
again in 1900, whereas the production of salt in the United States has 
increased annually from 1890 to 1900. The table further shows that 
the United States produced in 1902 about 24 per cent of the reported 
world's supply, and that Great Britain produced about 15 per cent. 
The latest statistics available for Russia are for the calendar year 1901, 
when the production was about 14 per cent of the total; Germany’s 
production in 1902 was 12 per cent of the total; France produced 7.1 
per cent, India about 8.5 per cent, and Austria-Hungary about 4.2 per 
cent. It is noticeable, however, that while the production of Austria- 
Hungary was less than 5 per cent of the world’s total output the value 
of the product in that country was almost 40 per cent of the total value 
of the world’s production. This is due to the fact that the salt-pro- 
ducing industry of Austria-Hungary is a Government monopoly and 
one of its principal sources of revenue. The production of salt in 
_ Austria-Hungary in 1902 was about one-fifth the production in the 
United States, but the value of the salt product of the United States 
was very little more than one-third of the value of the product of 
Austria-Hungary. The first cost of salt to the consumer in the United 
States is less that $2 per ton; in Austria-Hungary it is nearly $28 per 
ton, and with such conditions the small production is readily accounted 
for. The mere fact that salt is so cheaply produced in Great Britain 
and in the United States has increased its consumption and has had no 
little influence in the development of the packing industries, the manu- 
facture of hydrochloric acid, chlorine, and sodium salts, and also in 
the development of the chlorination process for the extraction of gold 
from its ores and of the wet processes for the treatment of silver ores. 

In the following table the statistics of salt production in the princi- 
pal countries of the world are shown for each year from 1890 to 1902, 
with the exception of Russia and Japan, where the latest statistics 
available are for 1901. The production of salt in Turkey is not 
included. The industry in that country, as in Austria-Hungary, is a 
Government monopoly and no statistics of production are published. 
For the sake of convenience the quantities are expressed in short tons. 
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The world s salt production, 1890-1902. 


United States. United Kingdom. France.a German Empire. 
ree Quantity.| Value. | Quantity.| Value. |Quantity.| Value. | Quantity.| Value. 
Short tons. Short tons. Short tons. Short tons. 
1890.......... 1,242, 778 '$4, 752, 286 | 2,403,462 ¡$5,354, 400 | — 955,434 1$3, 458,174 | 1,157,023 | $3, 989, 877 
1891.......... 1,398,312 , 4,040, 839 | 2,288,800 | 4,737,596 | 932,292 | 2,868,945 | 1,289,888 | 4,100,340 
1892.......... 1,637,845 | 5,654,915 | 2,191,307 | 4,177, 795 | 1,100,598 | 3,318,366 | 1,286,675 | 4,168,915 
1893.......... 1,665,609 | 4,154,668 | 2,154,912 | 3,565,827 | 1,248,560 | 3,291,422 | 1,339, 311 | 4, 140, 279 
1894.......... 1,815,438 4,789,295 | 2,504,221 | 3,703, 601 | 1,001, 498 ' 2,762,216 | 1,381,211 | 4,333,707 
1895.......... 1,913,751 | 4,423,084 | 2,434,043 | 3,442,292 | — 988,273 | 2,421,378 | 1,332,557 | 4, 336, 161 
1896.......... 1,939,102 , 4,040, R39 | 2,265,040 | 3,233,073 | 1,178,038 | 2,492,402 | 1,436,648 — 4,417,922 
1807 cts 2,236,248 | 4,920,020 | 2,131,912 | 3,017,564 | 1,070,290 | 2,236,755 | 1,440,355 | 3,838,426 
1898.......... 2,465,769 | 6,212, 564 | 2,103,718 | 3,016,011 | 1,132,415 | 2,156,196 | 1,510,527 | 3,954,743 
1899.......... 2,759,206 | 6,867,467 | 2,144,680 | 3,134, 873 | 1,334,962 | 2,484,103 | 1,578,693 | 3,978, 750 
1900.......... 2,921,708 , 6,944,003 | 2,084,709 | 3,059,600 ' 1,199,675 2,415,973 1,605,912 , 4,627, 500 
1901.......... 2,877, 932 | 6,617,449 | 1,997,566 | 2,864,950 | 1,014,093 | 2,012,800 | 1,724,747 | 5,064,500 
1902.......... 3, 339, 891 | 5,668,636 | 2,121,126 | 2,886,665 | 982, 479 | 2,605,800 | 1,745,226 | 4, 992, 600 
Japan. Italy Austría-Hungary.b5 
is Quantity. Value.c Quantity. | Value. Quantity. | Value. 
Short tona. Short tona | Short tons. | 
1890.......... BE G80) A 521,552 , $999, 933 515,736 | — $17,863, 887 
1891.......... 616,795 AP 492, 144 927, 812 508, 022 17,436, 392 
1892.......... 633 Uc ec cei nos 461,738 | 857, 692 490,390 ' 16,069,952 
1898.......... 214 T7 iecore es 466, 146 | 990, 283 524, 552. 16, 475, 059 
1894.......... 708,500 LLL sees nne 477, 166 912,118 565,326 ' — 17,256,516 
1895. ......... 671,446 |............ ees. 526, 370 1, 030, 350 530,062 17,075,675 
1896.......... 586,323 |......... seen. 497,915 | 935, 466 h38,951 15,497,873 
1897. ......... 691,017 | oen ccsedeteus 507, 778 968, 031 554,078 | — 15,725,518 
1898.......... TIO STR A 497, 002 802, 108 639,830 ¡ 19,535,222 
18% ......... 640, 559 $3, 862, 930 432, 720 616, 144 578,000 | — 18,112,471 
1900. ......... 726, 545 4, 808, 185 404, 715 602, 440 465, 833 15, 415, 773 
e uess 761,575 4,459, 245 479, 706 668, 982 569,725 | —— 15,556,431 
1902.......... (d) (d) 505, 401 711, 400 575,936 , — 16,071,930 
i 
Russia. Spain, India. 
Year n 
Quantity. | Value. ! Quantity. Value. Quantity. Value. 
ee i AP | SEM. SUPRA Ea i 
| Short tona. Short tons, Short tons. 
1890.......... 1,531,735 | $2,613,611 678,531 | $1,750, 444 1, 159, 395 $1, 948, 104 
1891.5 etes | — 1,489,008 4, 975, 589 642, 292 1, 687, 300 1, 139, 468 1, 690, 294 
1802 CAN | 1,608,595 4, 627, 700 750, 059 2,505, 855 1, 008, 330 1, 750, 317 
1893.......... | 1, 489, 687 4,281,970 166,913 82,076 940,517 1,546, 597 
1894.......... | 1,493,572 3,317,160 227,645 85, 786 1,452, 654 2, 538, 121 
135. ie 1,705,896 : — 3,887,090 359, 604 918, 775 1, 282, 522 2, 058, 678 
1896.......... | 1,484,782 | — 4,917,250 574,970 1,113, 494 1, 181, 472 1, 753,371 
1897. ......... l 1,082,337 | — 4,357,253 560,484 | 1,118,720 1, 033, 601 1,560, 115 
1898.......... | 1,642,980 | 4,255,318 527, 858 989, 704 1,104, 513 1, 902, 877 
1899. ......... | 1,852,861 ! 2, 767, 168 659, 140 1, 052, 988 1, 081, 149 1, 637, 836 
1900.......... ! 2160,33]! (y) 495,965 | 834,535 1, 125, 611 1, 146, 363 
1901. ......... ' 9,06 ' (f) 390, 363 | 599, 934 1, 234, 839 1, 821, 764 
1902.......... | (e) (f) 470,057 | 707, 424 | 1,165, 291 1,554, 914 
| 


a Includes product of Algeria. b Government monpoly. c No value obtainable. 
d Production and value in 1901 used in making up the total for the world's production in 1902. 
* Production in 1901 used in making up total for the world's production in 1902. 


f Unit value taken the same as in 1899 in making up the total for the world's production for 1900, 
1901, and 1902. 
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Canada. 
Year. 7 

Quantity Value. 

Short tons. 
1890... 2 5e vo dae Eos E RE RF 43, 704 $198, 857 
o 9:202 409 Za SeE ED: 45,021 161,179 
1809... 00 s Rr UE ee ER EET 45, 486 162, 041 
E us dub ee iE EE tad — 62,324 195, 926 
js A A eaa 57,199 170, 687 
1895. ood x 52,376 160, 455 
1806 so A EER 43, 960 169, 693 
TBO? A A 51,348 225, 730 
1RUH 28h Geet E EEEE 57, 126 248, 639 
TRIO? A A S eR 57, 095 234, 520 
A i E E eee ESTE 62, 055 279, 458 
IGOL. Ibi. ee 4 hore Sete eo ees 59, 439 262, 328 
A e ard E Tee des 63, 056 288, 581 


eeeceseneerevnel(ececneaseeecoecen 


ca. ..co.n ne nn ajo censo oso 


e... .. nano |o eno nano. 


c 159, 129 
d 128, 959 
d 35,373 
e 463, 707 
123, 179 
81,717 

f M1, 613 
g 125, 467 


$9,515 
1, 155, 738 
408, 111 
204, 468 
1,567,034 
755,531 
511,737 
2,463,670 
970, 522 


—————— [——MMMÓMÀMM À— | | €—á—Ó—M—— | MÀ — 


Total. 
Quantity.aj Value. 
Short tons. 

10, 218, 401 | $42,879, 573 
10,225,247 | 42,629, 286 
10,581,323 | 43, 293, 548 
10, 058,567 | 38,724,117 
10,978,702 | 39,828,712 
11,284,583 | 40, 809, 676 
11,219,837 | 38,879,494 
11,303,807 | 38,172, 900 
12, 145,445 | 44,639,906 
12,551,685 | 41, 641, 851 
12,470,570 | 42, 456, 593 
13,555,298 | 45, 631, 732 
13, 769,201 | 43, 684, 935 


a Not including production of Japan prior to 1899, for which no value is obtainable. 


b Cape Colony and Ceylon. 


c Cape Colony, Ceylon, Greece, Bosnia, and Herzegovina. 
d Cape Colony, Greece, Bosnin, and Herzegovina. 
eIn addition to this quantity Brazil produced 26,882; Peru, 19,836: Roumania, 119,103; Switzerland, 


62,116; Turkey, 217.003. 


Total, 465,600 short tons, for whieh no value is given. 


Y 1n addition to this quanity Argentina produced 25,000 short tons; Chile (approximately), 11,000; 
China (estimated), 250,000; Egypt (estimated), 350,000; Roumania (approximately), 100,000, and 
Switzerland, 55,766, an aggregate of 694,766 short tons, for which no value is given. 

gin addition there were produced probably 1,000,000 short tons in various countries for which no 


detinite statistics are available, 
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SULPHUR AND PYRITE. 


By JosePH Hype Pratt. 


INTRODUCTION. 


The most noticeable change in the sulphur and pyrite industries 
during the last year is the increase in the consumption of pyrite and 
the very large increase in the use of pyrite as a substitute for sulphur, 
especially in the manufacture of sulphuric acid. The reasons for 
these conditions will be found in the recent advance in prices of sul- 
phur, brought about through the agreement made between the Anglo- 
Sicilian Sulphur Company and the mines in Sicily, by which this 
company controls at least 85 per cent of the total production of sul- 
phur in Sicily. The natural result of such a control of the industry 
has been an increase in the prices of sulphur, which has had a decided 
influence in increasing the production and consumption of pyrite. 

The greater portion of the world’s supply of natural sulphur is 
obtained from Sicily, and of this production the United States con- 
sumes by far the larger amount. The chief uses of the sulphur 
imported into the United States are for industrial purposes, as in the 
manufacture of sulphuric acid and in the paper trade, while that used 
in France and Italy is for agricultural purposes. The increase in the 
price of Sicilian sulphur has both stimulated the manufacture of sul- 
phuric acid from pyrite, thus greatly increasing the production of 
this mineral, and it is also beginning to cause a substitution of pyrite 
for the natural sulphur used in the manufacture of paper pulp. Ina 
few instances in this country sulphite-paper mills are obtaining their 
sulphurous acid from smelter works that are conveniently located 
near by, which are roasting pyritic ores. It will undoubtedly be 
found economical in some cases to change the pulp-mill plants so that 
they can burn pyrite instead of sulphur. This has already been done 
by three of the largest pulp mills in Germany and Sweden.? 

Up to the present time the largest increase in the production of 
pyrite and its use in the place of sulphur has been in the manufacture 


a Schnatterbeck, C. C., Eng. and Min. Jour., Sept. 5, 1903. 
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of sulphuric acid for the fertilizer trade and for refining petroleum. 
Jt has been estimated that the production of pyrite has increased 141 
per cent and the imports 132 per cent since 1895, the year before the 
Anglo-Sicilian Sulphur Company was organized and obtained control 
of most of the Sicilian sulphur output. During this same time the 
imports of natural sulphur have only increased 43.5 per cent; while 
the production of natural sulphur in the United States has increased 
363 per cent. These large increases in the domestic production of 
pyrite and sulphur and the importation of pyrite are, of course, partly 
due to the general increase in the demand for these minerals, but their 
exceptionally large increase as compared with the imports of natural 
sulphur is due, as stated above, to the general advance in the price of 
Sicilian sulphur. 

Another effect has been to stimulate prospecting for both sulphur 
and pyrite deposits in the United States, which has resulted success- 
fully in some cases. It has also encouraged the investment of Ameri- 
can capital in prospecting and developing sulphur deposits in Mexico, 
and the introduction of pyrite from British Columbia into the Ameri- 
can market. With sulphur as contraband goods in time of war it is 
essential that the United States should be able to obtain supplies of 
this mineral at short notice and have a reserve supply within its own 
boundaries, and this is another reason for the more thorough prospect- 
ing for deposits of this mineral in the United States, Alaska, and 
Mexico. 


SULPHUR. 
PRODUCTION. 


The production of sulphur and of pyrite for the manufacture of 
sulphuric acid in the United States during 1903 was 233,127 long tons, 
valued at $1,109,818, as compared with a production of 207,874 long 
tons, valued at $947,089, in 1902, an increase of 25,253 long tons in 
quantity and of $162,729 in value. The States producing the sulphur 
were Louisiana, Nevada, and Utah, given in the order of the importance 
of their production. The actual production of sulphur in 1903 was 
a few tons less than in 1902, and is very small as compared with the 
quantity imported, 
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The following table shows the annual production of sulphur in the 
United States from 1880 to 1903: 


Sulphur production of the United States, 1880-1903. 


Year. Quantity.| Value. | Year. Quantity.| Value. 
Short tons. | Short tons. 
D MN — 600 | $21,000 | 1892 oooocccocnonacnonannnnns: 2,688 | 850,640 
IBS: 4i cto A QAAE Y 600 21:000. "1895 Leo A 1,200 42, 000 
TR a ev mE 600 ZE 000 41801 oi oia Seve EA REDE ERR 500 20, 000 
TANS EE 1,000 21,000: | 1895 ce boss oes 22 PES RA ERE 1, 800 42, 000 
TSM ord DER cp XE Se Ra RAE DE 500 12,000 | 1896 .................... ees 5, 260 87, 200 
O CS, 2151. , 312: 879. 380? eene ces ecu Ur e ERE sects 2,275 | | 45,590 
TANG cc cb Sce de RD SUCRE NE 2, 500 75, 000 | PEL A E SOEUR 1, 200 32, 960 
LM — 3,000 | 100,000 | 1899 ..... LL. LL sees 4,N30 | 107,500 
CC RAD Lp e eS I m ——— 3,525 | 88,100 
p LEES 450 We BHD 1-390]. ivi (a) (a) 
Onís NUN EET gj; —— ——— (a) (a) 
PRO APIE AEE ibi otu | 1,200 | 39,600 1903............ eren (a) (a) 
i 


DOMESTIC CONSUMPTION. 


In considering the consumption of sulphur in the United States it is 
necessary to include the quantity of iron pyrite used in the manufac- 
ture of sulphurie acid, a use which has shown a remarkable growth 
during the last ten years. Accurate statistics in regard to the con- 
sumption of iron pyrite prior to 1891 are not available, as the sta- 
tistics of imports previous to that year did not segregate the pyrite 
imported for this purpose. Prior to 1884 pyrite was included among 
other sulphur ores in thestatistics compiled by the Bureau of Statisties 
of the Treasury Department. From 1884 to 1887 pyrite ores were 
separately reported, but the small quantities reported indicate that a 
considerable quantity was imported either under the former classifica- 
tion of sulphur ore or as iron ore, under which it was classified from 
1887 to 1891, unless it contained copper exceeding 3.5 per cent. Any 
comprehensive review of the growth of the consumption of sulphur 
and pyrite must therefore necessarily begin with 1891, the year in 
which the total quantity of sulphur used (imported and domestic) was 
118,258 long tons. The sulphur content of the iron pyrite consumed 
in 1891 was 93,233 long tons, a total of 211,491 long tons. In 1903 the 
domestic production of sulphur and the sulphur content of the domestic 
production of pyrite amounted to 108,967 long tons. In this same year 
the sulphur content of the net imports of pyrite amounted to 189,184 
long tons, and the natural sulphur imported was 191,033 long tons—a 
total of 380,217 long tons of imported sulphur consumed in the United 
States. The total domestic consumption of sulphur in 1903 was there- 
fore 489,184 long tons, as compared with 469,361 tons in 1902, an 
increase of 19,823 tons, 
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The statistics for the years 1893 to 1903, inclusive, of the production 
and importation of sulphur, and of the sulphur content of domestic 
and imported pyrite, which, taken together, constitute the total domestic 
consumption, are presented in the following tables: 


Estimated consumption of sulphur in the United States, 1895-1901. 


| 
Source. | 1893. 1894. 1895. 1896. 1897. 
Sulphur: | Long tons. | Long tona. | Long tons. | Long tons. | Long tona. 
Domestic 1,071 446 1,607 4, 696 2, 031 
TMported @, 20% os ande 105, 823 125, 459 122, 096 139, 280 141, 905 
Sulphur content of pyrite^: 
AA eene n REIR | 84, 100 47,673 44, 697 51, 968 64, 440 
ImpOrleud «cies ee ok es chee E EYE | 87,715 74, 596 85, 796 90, 076 116, 796 
Total domestic consumption ....... | 225, 709 248, 174 254, 196 286, 020 325, 172 
Source. | 1898. 1899. 1900. 1901. 
NE: TORTE 
Sulphur: | Long tons. Long tons. Long tons. | Long tons. 
DOME ria 1,071 4, 300 3,147 6, 866 
DInporteda cocus dia 164, 504 141, 533 167, 696 175, 210 
Sulphur content of pyrite:b 
DOMUSUC. da eee Esa 87,014 78, 630 92,077 105, 671 
Imported sais bce nS ose ewe Ate eX eT EA 113, 748 | 121, 441 145, 118 | 181, 668 
Total domestic consumption........ | 366, 337 345, 904 | 408, 038 | 469, 115 


«Includes crude sulphur, flowers of sulphur, refined sulphur, and sulphur lac. 
6 Based on average sulphur content of 45 per cent. 


Estimated consumption of sulphur in the United States in 1902 and 1908. 


Source. | 1902. 1903. 


| Long tons. | Long tons. 


Domestic sulphur and sulphur content of pyrite. cc... ccc ee ee cee ec eee 97, 636 108, 967 
Itnported su lplinf, 2.22 booed kee cece aac s siete EFE SE sees 174, 939 191,03 
Sulphur content of imported pyrite. 2.0.0... ee ce cece cece cece ee rr ..! 196, 786 189, 184 


Total domestic ComsuMption., ccc... cee eee ccc eee cece cece ee erre s | 469, 361 | 489, 184 


| 
— ee 
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PRODUCTION OF SULPHUR IN ITALY. 


As most of the sulphur imported into the United States is obtained 
from Italy, it will be of some interest to know the yearly production 
of this mineral in that country. In the following table the statistics 
of the quantity and value of the sulphur produced in Italy since 1860 
(practically all of which is obtained from the island of Sicily) are 
taken from the official report Rivista del Servizio Minerario: 


Production of sulphur in Italy in 1860-1902. 


Se, A ieee I a a PR 


Year. ¡ Quantity. | Value. Year. Quantity. Value. 

EX. zd 
Long tona. | Long tons. 
UNDER 155,067 — $3,693,036 || 1882... ...ooooooomo.... 435, 751 $9, 002, 010 
E ee ah NIE 163,217 | 3, 805,950 || R83... eee eee 439, 332 8, 181, 887 
jp D EN REOR OE NE 162,825 | 3,872,376 | 1884... ...ooooooccoo.o. 404, 431 7, O48, 751 
DST ele hada elec date 179,637 | 4,273, - A een ere 418, 708 6, 748,077 
aaa 177,707 | 4,134, - E EEE 368,327 | — 5,396,720 
UG iad cee TEA , 168,829 | 3,756,907 || 1887... ccce 336, 715 4,572, 979 
| TEE 195.019 | 4,579,547 | 1888... Lese 370, 486 4,827, 512 
| Pp 195,873 ^ 4,641,046 | 1880. cooooococcccncononos 365,524 , —— 4,758,005 
CPP PEPPER ERA 198,097 ' 4, 822, 158 | 1800.2 Lotus dees da suee 363,305 , 5, 455, 201 
TRG A 197,493 , 5,071, ns a 389,171 , — 8,593,413 
ds 200,597 | 4,702,716 || 1892........, ci 411,828 | 7,569,781 
rom p tad 196,518 | 4,869,515 || 1893......oooconococomoso 410,958 | — 5,716,018 
Lr M 235,323 | 5, 746,251 || 1894......... eee 399, 260 4, 876, 715 
rr MPO 269,794 | — 6,566,050 || 1895........... serene , 364, 807 3, 989, 877 
LY BAT ad 247,221 | 6,813,675 || 1896. ......ss sese enne 419,501 5, 919, 554 
^r PEN HM TN 204,086 | 5,562,575 || 1897......... eee eee nene 488, 676 8, 680, 800 
Dy WE OPEN: 271,605 | 6,372,385 || 18WB.....oooocccooncooo... 494, 278 9, 368, 268 
O ÓN 256,141 | 5,184,313 || 1899......... cesse 554, 638 10, 392, 415 
Lr eee EAE 300,238 | 5,896,665 | 1900......... ccce eene 535,52? 10,212,903 
Dr met 370,268 | 7,040,165 || 1901........... eene 572, 106 10, 734, 192 
DU MP 353,883 | 7,037,859 || 1902............L esses 656, 372 12, 702, 090 
TERIS eene scio e oou 367,163 | 8,088,237 
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EXPORTS OF SULPHUR FROM SICILY. 


It may be found of interest to consider in connection with the fore- 
going statistics the following table, which gives the exports of sulphur 
from Sicily for the years 1896 to 1903, inclusive. This table, as also 
the four tables following, has been compiled from the annual state- 
ment published by Mr. Alfred 5. Malcomson, of New York. 


Total exports of sulphur from Sicily, 1896-1904. 


A AA be 


Country. 1896. | 1597. 1595, | 1899. | 1900. ' 1901. | 1902. | 1903. 


! 


| | 
Longtona, Lonatons. Longtons.. Longtons. Longtons. Long tons. Long tons. Lang tona, 


United States ....... | 124,923 | 118,137 | 135.435 | 128,441 | 162,506 | 144,817 | 168,920 | 157,068 
France.............. ^ 76,739 | 84,595 | 88,657 | 96,043; 103,617 | 74,394 | 67,634 | — 76,076 
Ml 54,009 | 78,052 | 62,652 | 87,280 | 101,073, 74,516 | 45,601 | 45,576 


United Kingdom M 21.913 , 24,520 26, 983 25,038 | 23,973 | 22, 464 25, 475 19, 209 


Greece and Turkey .| 18,556 | 13,806 | 24,808 | 18,656 | 19,647! 21,702 | 20,499 | — 22,168 


Portugal ............ | 12,001 7,054 5,257 | 12,269 | 10,937 | 11,335 | 12,842 18, 324 
Russia .............. 18, 752 17,532 12, 285 19, 211 22, 090 15, 110 7,294 15, 068 
Germany............ | 15,680 | 19,721 | 27,048 | 26,933 | 28,702 | 29,445 | 25,908 32, 569 
Austria.............. 13,799 15, 993 15, 796 18,519 | 21, 594 18, 812 19, 085 17,925 
SPAIN ia 5, 910 4, 029 3,233 7,757 | 6,187 2 910 suc A 
Belgium ............ | 7,927 9, 253 8, 402 7,481 9, 721 7,471 12, 322 14,310 
Holland............. 9, 834 3, 599 5, 646 6, 408 | 18, 595 10, 848 8,618 5,160 
Sweden, Norway, | 
and Denmark..... 14, M0 11,226 12, 331 32,476 | 22,681 24, 486 24,918 25, 290 
Other countries..... R, 562 7,65] 12, 791 13, 569 | 6,810 9, 887 18,171 23, 680 
p E | ceras | ts —— | er rn. S | ercer | coc crec 
Totül.. osa 396, 745 410,538 | 447,324 | 479, 031 | 558, 162 | 462, 299 467,317 475, 423 


The table following gives the total quantity of sulphur exported 
from Sicily since 1883: 


Total exports of sulphur from Sicily, 1883-1908. 


" 
Year. | Quantity. | Year. Quantity. | Year. Quantity. 
END rodeo A POPOLARE CREE ERE Leer DONNER 

| Long tona. | Lonq tona. Long tons. 

LOSS DE 335,392 || 1890................. 344,763 | 1897................. 410, 538 
LB AAA | 314,058 | 1*91................. 293,323 | o Ke 447, 324 
IRAD oi ace Ra YE un 314, 582 | | ES id 309,536 | 1899................. | 479, 081 
CC EE 329,446 | 1593............suus. 349, 192 | 1900..............s-- | 558,162 
AA rre CERE 311,902-[..1894... n ez 328,030 1 1901.....: 5. rs 462, 299 
js f 347,775 || 1895..............--- 847,036 | 1902................. 467, 317 
2. nit suas | 351,451 || 18%B.....oooooocooo.. 396,745 || 1903............Le.s. 475, 423 
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The sulphur imported into the United States is produced principall y 
in Sicily and Japan, with very small quantities in Mexico and Chile. 
The following table shows the quantity and value of the sulphur 
imported into the United States for each year since 1867: 


Sulphur imported and entered for consumption in the United States, 1867-1903. 


Y car ending— 


June 30— 


....o.. o... no. 


| Crude. 
| Bred Value 
Long 
tons. 
24,544 | — $620,373 
t 18,151 446, 547 
| 93,590 | — 678,642 
^ 27, 340 819, 408 
36,131 | 1,212, 448 
! 25, 380 764, 798 
45,533 | 1,301,000 
40,990 | 1,260,491 
39,683 | 1,259,472 
46,435 , 1,475,250 
42,963 | 1,242,888 
| 48,102 | 1,179, 769 
70,370 | 1,575,533 
| 87,837 | 2,024,121 
| 105,097 | 2,713,485 
| 97,504! 2,627,402 
94,540 | 2,288,946 
| 105,112 | 2,242,697 
| 96,839 ' 1,911,943 
117,538 — 2,237,989 
| 96, 882 1,688,360 
— 1, 581,583 
135,933 | 2,068,208 
162,674 | 2,762,953 
116,971 | 2,675,192 
100,938 | 2,189,481 
105,539 | 1,903,198 
125,241 | 1,703,265 
121,286 | 1,546,481 
| 138,168 | 1,967, 454 
136,563 | 2,395,436 
(151,225 | 2,891,767 
140,182 | 2,481,801 
166,825 | 2,917,172 
174,194 | 3,261,397 
174,160 | 3,256, 990 
188,990 | 3,649,756 


Flowers of sul- 


Refined. 


All other.a 


phur. 
ps Value. , ps Value. ke Value, 
Long Long Long 
tons. tons. tons. 
110 | 85,509 201-1810, 915. li 
16 948 | 60:1. 72 A eem ho ee tn 
97 | 4,576 645 | 27,149 |........1.......... 
76, 3,927 157 | 6,528 |........ $1, 269 
66 | 3,514 92 | 4,328 |........ 754 
36 | 1,822 O E A AAA 
55 | 2,924 36 1:497. AA x ERR 
51 2,694 ord 2 AOS as | as 
18 DA A E A 
41 | 2,114 44 1. 997 A ettam ud toate 
116] 5,873] 1,1711 36,962 |........!.......... 
159 ! 7,628 150 | AM A 
138 | 6, 509 A RE ORE 
124 | 5,516 158 | 5,262 A se nace ws 
98 | 4,226 21:19: 058, Lh esse d esses ves 
159 , 6,926 O AA Led ots diese ae 
79 | 3,262 115 | 4,487 MEA AA 
178 | 7,869 126 | 2,760") AAA ARS 
121 5,351 114 | 4,000 5........]-555.9 2 
213| 8,739 |  116| 3,877 ........... eee eee, 
279 | 9,980 8i | 2,383 PP oie ss s: 
128 | 4,202 27 pn c A 
15 | 1,954 10 7 7 B ROE REE aT Oe eee 
12] 1,718 UE Ar A AA 
906 | 6,782 A AA 
158 | 5,439 O + EA E 
241 5, 746 43. NE ry nere 
173 | 4,145 49 | 3,201 1. estas [ooo ta 
581 | 12, R&8 299 | 4,379 ........ 50, 006 
665 | 13, 266 447 | 8,26 |........ 183, 683 
AR A PSA GN 5,312) 58,037 
507 | 14,548 163 | 4,396 | 12,609 ' 159,213 
335 | 9,917 184 | 4,519 2 | 23,966 
628 | 17,437 BIS: A cesd cow eek 
748 | 20, 201 268 | 6,308 ris ese Ing RIS 
738 | 19, 954 14 369 27 3, 325 
1,8» | 52,680 160 | 3,746 28 3, 508 


$636, 797 
450, 216 
710,367 
831, 132 
1, 221, 044 

769,112 
1, 305, 421 
1, 205, 588 
1, 260, 363 
1,479, 251 
1, 285, 723 
1, 193, 332 
1,584, 434 
2, 034, 899 
2, 720, 266 
2, 636, 524 
2, 296, 695 
2, 255, 331 
1, 951, 354 
2,250, 605 
1,700, 723 


1,586, 519 
2,070, 461 
2,767,731 
2, 683, 971 
2, 199, 026 
1, 909, 961 
1,708,617 
1,613, 754 
2,172, 629 
2, 454, 073 
3, 069, 924 
2, 523, 203 
2, 940, 888 
3, 287, 906 
3, 283, 309 
3, 709, 690 


a [Includes sulphur lac and other grades not otherwise provided for, but not pyrite. 


In the next table are given the statistics of imports by countries 
from which the sulphur was exported to the United States and by ports 
at which it was received during the fiscal years 1900 (to 4903; inclusive. 
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Canada and England, given as exporting countries, did not produce any 
sulphur, but were the countries from which it was exported to the 
United States. 


Stitement, by countries and by customs districte, showing the imports into the United States 
of crude sulphur or brimstone each fiscal year, 1900-1903. 


l 1900. | 1901. 
Countries Whence exported and customs districts -— et eee oe tee 
through which imported. Quantity. Value. | Quantity. | Value. 
COUNTRY. Long tona. Long tons. 
Canada Vocosceev re sc D MERE rta eR a dE 933 $24, 957 
EuglA Dd oec A ai 7, 425 $155, 882 7, 484 156, X5 
Dile A v WU ous Desine Made ad eee 138,011 | 2,369,037 139,492 | 2,474.64 
JÉDAÜI 42 Se Souk RR Asus sb eae emcees J cokes 9, 958 186, 847 11,798 | 219, 193 
ni MA ouk v Es ed REY Fr e EAR 5 146 4 65 
Total MEO Nc en eecees 155, 399 | 2,711,912 159,711 | 2, 875. 104 
DISTRICT. TN 
Bültimate, Mil ied vue sedeo UE Or bw commences 12, 798 213, 893 9, 040 | 153, 661 
Boston and Charlestown, Mass .................. eee 10, 023 203, 014 11, 048 | 217,774 
CHATIDIBIY Io A dae A A iS Ree AA 
New OSICANS, LR A 1, 000 16,111 2,213 | o4, 694 
New York, N. Y di . 85,885 ! 1,467,947 89, 756 1, 585, O84 
Philadelphia, Pida 7,448 120, 284 11, 100 185, 319 
Portland, ME A 24, 880 436, 692 20, 039 363, 473 
Sut Francisco Chiloe ir os eee 8, 237 152, 335 9, 359 * 172,176 
Savannah; ure eoo adipe REAPER sss 751 13,675 1,000 15, 130 
Vermont, A A aana aa Eae wie da Re 439 12, 285 
Willamette, DT taco yew tá 1, 630 33, 134 2, 087 40. 515 
E P Sees 24 ove dw rete annm ef ERE 2, 747 DA, 827 3, 630 12.430 
O TNR 155,399 | 2,711,912 l 159,711 | 2,875, 104 
1902. | 1903. 


Countries whence exported and customs districts 
through which imported, 


Quantity. Value. Quantity. | Value. 


— - ——. ————— - 


COUNTRY. Long tons. Long tons. 

COTA CIE vel LoT Li ra ca seed eS 716 E AA eue s ESSA 
A sacre E eb RUE EU SERE xia V Ru eere 7,681 161, 387 10, 060 214, 456 
A A VERDE 163,571 | 3,111,971 153, 782 2, 997, 908 
DR DAN e e 15, 448 290, 826 16, 167 315, 833 
Other countries .....0....cccccceeeecceccececceecceeees i 4 69 1,121 21,173 

Fotih A A E O AN 187, 180 | 3, 582, 884 | 181, 130 3, 549, 370 

DISTRICT | 

Baltimore, Md A A 12, 137 225, 804 11,984 232, 780 
Boston and Charlestown, Mass .................eeees. 12, 124 251, 366 14, 362 303, 548 
AA IA AA IR AA A teas SE ERE eR RE 
NOW A A e eaa E A PA AA 609 19, AS9 
DOW XOLG N. AA A dea A Sese edad 100,109 | 1,891,554 98, 855 1,917,523 
Phuadelpbin; A A kr rw evequ es 16, 719 304, 777 11, 635 219, 081 
Porland; MA ce teeisa. PERSE TeES 30, 032 596, 931 26, 559 522, 291 
SAN Francisco. Url a a 10, 497 200, 255 10, 523 208, 539 
Savannah OA is A A A A A 
Vermont: A A A A AS uaa acd E 
Willamette, Ori ds 3,475 63, 696 4,151 76, 283 
A ec rye eie meo Sene d 2,387 48, 501 2, 452 49, 436 

o A Nieto soe A e 0s | 187,480 | 3,582, 884 | 181, 130 | 3,519, 370 
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WORLD'S PRODUCTION. 
World's production of sulphur for 1899, 1900, 1901, and 1902. 


a 
o - — 


| 1899. 1900. 1901 1902 
Country. INE MESA TRA AR ———— Ó—á— 
(Quantity. Value. |Quantity.| Value. |Quantity.| Value. | Quantity. | Value. 
Metric Metric Metric Metric 
tons. tons. tons. tons. 
United States .. 4,383 | $107, 500 3,19 $88, 100 6,976 | $223, 430 UN PA 
Austria ccc 65 555 1, 526 862 2, 256 4,911 12, 107 3, 721 $18,121 
France? ....... 11, 744 28, 884 11,551 26, 427 7,000 16, 400 8, 000 18, 914 
Germany ...... 1, 663 36, 000 1,445 31,000 963 RA PA 
Greece ......... 1,237 22, 266 891 16, 038 3,212 7,290 1,391 24,162 
Hungary....... 116 3, 600 123 3, 820 137 3, 847 105 2, 947 
III AAA 554, 638 |10, 392,415 | 544,119 |10,212, 903 | 563,096 |10, 734, 122 | 5 3, 581,671 | 8,131, 732 
Japan eo x x5 | 10,285 | 211,735 | 14,435 |  155,932| 16,578 | 192,465 O E ERRET 
Russia ......... | 451 bu A AS TOR AA IN e mem 
Spain f 1,100 31, 350 750 18, 000 610 IB HB IA AAA 
id | ^ 58, 922 | 102,150 | 564,364 | 5109,947 | > 49, 856 57,936 | 515,442 38, 736 
Bwedon . sss | A cacnaa engine 70 1, 890 Mar 74 1, 983 
Total.....| 645,044 10,946,838 | 643,396 |10, 666,313 | 653,339 [11,340,332 | 3,610,404 | 8,236, 595 
a Included with pyrite. b Crude rock. c Statistics not yet reported. 
PYRITE. 


SOURCES OF SUPPLY. 


There are many localities throughout the United States where pyrite 
occurs in quantity, but owing to their distance from railroad or water 
transportation facilities they are not of commercial importance at the 
present time. Such depositsare known in Tennessee, North Carolina, 
Georgia, New York, and in many of the Western States. The larger 
quantity of the pyrite produced in the United States is obtained from 
Virginia, the mines being located in Louisa and Prince William coun- 
ties, Massachusetts, Alabama, Ohio, and California are also producers 
Of pyrite in some considerable quantity. The pyrite that is produced 
in Ohio and Indiana is obtained as a by-product in coal mining and is 
known as * coal brasses.” 

The Wikel pyrite mine near Hot Springs, Ark., owned by Dr. J. D. 
Gebhart, has recently been optioned to an Alabama company, which 
is to develop the property thoroughly. The vein has been traced for 
a distance of 3,000 feet, and the vein of solid pyrite 14 inches wide at 
the surface has increased to 15 inches at the depth of 20 feet, the pres- 
ent depth of the shaft. "This seam is a part of the main fissure that is 
about 75 feet wide and is filled mostly with quartz and particles of 
Pyrite. 

Another source of supply of sulphur for the manufacture of sul- 
Phuric acid that may become a commercial possibility when it is not 
Essential to have an absolutely pure sulphuric acid, is the utilization of 
the by-product gases obtained in roasting and smelting sulphide ores. 
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Pyrrhotite ores, although containing considerable less sulphur than 
pyrite, may become a source of sulphur for the manufacture of sul. 
phuric acid, if the sulphur in the ore can be so effectually removed that 
the residual oxides can be utilized in the manufacture of iron or steel. 
The residue from the pyrite ores might be used for this same purpose 
if the sulphur were driven off sufficiently, but usually there is a con- 
siderable percentage of sulphur remaining in the residue after treat- 
ment in the chemical works. In certain places in Spain, from which 
the United States imports a large amount of pyrite, the residue from 
the manufacture of sulphuric acid is used in the manufacture of steel. 

The domestic production of pyrite does not begin to equal the 
demand, and the rest of the supply used in the United States is 
imported, principally from Spain, with smaller quantities from British 
Columbia, Canada, and Newfoundland. 

The chief reason why so many extensive pyrite deposits are not pro- 
ducers is the low price at which pyrite can be had on the market, due 
to the importation of Spanish pvrite at a figure often less than the cost 
of putting the American ore on board the cars at the shipping point. 

There is an increasing demand for pyrite and allied ores, and this 
demand will be still further increased as the manufacturers of paper 
stock by the sulphite process adopt pyrite as a base for their manufac- 
ture of sulphurous acid instead of natural sulphur. Satisfactory 
results can be obtained by digesting the wood pulp with sulphurous- 
acid gas under pressure instead of with the acid sulphite of calcium and 
magnesium; and as this gas can be made cheaply by roasting pyrite, 
and as it is especially cheap when obtained as a by-product gas from 
smelting works its use instead of sulphur should cheapen the process. 

In a recent paper on acid making from pyrrhotite,* by Mr. Ernest 
Sjöstedt, of Sault Ste. Marie, Ontario, Canada, a description is given 
of the method used in roasting Sudbury pyrrhotite ores and of the 
utilization of the sulphurous-acid gas given off. Pyrrhotite used had 
the general formula Fe,¿S,, and contained 15 to 20 per cent sulphur, 
1 to 3 per cent nickel, and 0.5 to 2 per cent copper, the remainder 
heing principally iron. By concentration a product was obtained con- 
taining about 28 per cent sulphur, 3 per cent nickel, 0.5 per cent cop- 
per, and 50 per cent iron. The roasting of this ore, which was in 
powdered form, was accomplished in a modified Herreshoff furnace. 
The modifications of this furnace consisted in: 

(1) Minimizing the heat of radiation; (2) application to best advantage of the 
roasting heat generated; (3) exclusion of all the extraneous air possible; (4) the 
application of an auxiliary heat supply in case of need. These points were practiced 
as follows: (1) The combination of four single furnaces in one battery, disposed 


equidistant from a common center; (2) a minimum distance between the floor and 
roof arch; (3) a round rabble arm, with a secure locking device to prevent inflow of 


a Canadían Min. Rev., April, 1904; Jour. Amer. Chem. Soe., July, 1904, p. 305. 
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air, the air for combustion being admitted through special pipes, provided with 
valves; (4) separate muffle chambers for the auxiliary heat. Four batteries of kilns 
have been built (16 units) with a total capacity of 40 tons of ore a day and a crush- 
ing plant of one 24-inch by 15-inch jaw mill, and two 36-inch rolls to pulverize 80 
tons of ore per shift of ten hours; also, two Dellwick-Fleischer No. 4 water-gas gen- 
erators, each with a capacity of producing 20,000 cubic feet of water gas per hour; 
also, three 95-horsepower general electric motors for supplying the required power. 

The roasting gas.—Water gas was at first used for auxiliary heating, but by care it 
was found unnecessary, even when the sulphur fell to from 20 to 25 per cent, to give 
gas of requisite strength in sulphur dioxide (6 to 10 per cent). During two weeks 210 
tons of pyrrhotite, containing 111,112 pounds of sulphur, were treated, and 191,917 
pounds of sulphur dioxide recovered, thus obtaining an efficiency of 86 per cent. 
The average working cost, exclusive of heating and lighting, amounted to $1.86 per 
ton of ore treated. 


Wea osos ea eee buses $1.12 | Crisis sha enm $0. 50 
POW e 524-1 RRoaBUlll cens cc LEE Se x EDS EE . 70 
Repairs and sundries ............ .90 | Returned and sent............... . 61 

1.86 1. 86 


Counting cost of ore, etc., the sulphur recovered cost $6 per ton of sulphur dioxide, 
or $12 per net ton of sulphur. When the pyrrhotite ran poorly in composition, some 
pyrite was used. 

The conclusions reached by Mr. Sjóstedt are that pyrrhotite can be 
burned without special fuel, and that it can be made to yield a sufficiently 
strong sulphur dioxide gas for the sulphite pulp industry, and also 
for the manufacture of sulphuric acid. 

The demand for sulphuric acid in the manufacture of fertilizers 
from phosphate rock is beginning to be largely supplied from pyrite, 
as a chemically pure sulphuric acid is not required for the purpose. 


PRODUCTION. 


There was a considerable increase in the production of pyrite for 
the manufacture of sulphuric acid in the United States during 1903, 
but a slight decrease in the production of natural sulphur, the com- 
bined production amounting to 233,127 long tons, valued at $1,109,818, 
as compared with 207,874 long tons, valued at $947,089, the produc- 
tion of 1902, an increase of 25,253 tons in quantity and of $162,729 in 
value. Besides this production, there is considerable pyrite mined 
for pyritic and allied smelting and for use as a flux, which would 
increase the output by about 75,000 to 100,000 tons. The 1903 pro- 
duction of pyrite was obtained from the following States, given in 
the order of their respective output: Virginia, Massachusetts, Cali- 
fornia, Georgia, Ohio, Alabama, Indiana, South Dakota, New Jersey. 
Of the total production, over one-half was obtained from Virginia. 
New York, which had a production in 1902, did not report any in 
1903, the production being very small and being shipped principally 
for experimental purposes. Arkansas should become a producer of 
some importance during the current year. 
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The largest consumers of sulphuric acid in the United States are 
the Virginia-Carolina Chemical Company, the American Agricultural 
Company, and the Standard Oil Company, and it has been estimated 
that these three companies consume 90 per cent of the total output of 
domestic sulphuric acid. 

The purchase of all domestic and foreign pyrite and other ores used 
in the United States for their sulphur content continues practically in 
the hands of four trade combinations, and as the total purchases of the 
ores amount annually to about 500,000 tons, stocks of foreign ores can 
be accumulated at the seaboard and shipped inland in quantities to 
secure lowest freight rates. These conditions favor the importation 
of foreign ores and leave but little incentive to develop domestic 
mines, and they prohibit the mining of pyrite from those deposits not 
most favorably located for transportation facilities. 

The average price received for the 1903 production was $3.62 per ton, 
which is a decrease of 66 cents as compared with $4.28, the average price 
received for the 1902 production, and a decrease of 73 cents as 
compared with $4.35, the average price received per ton for the 1901 
production. The value of the imported pyrite increased from 53.27 per 
ton in 1900 to $3.51 in 1901, to $3.75 in 1902, and to $3.89 in 1903. 

The following table gives the quantity and value of the pyrite mined 
for its sulphur content in the United States since 1882: 


Production of pyrite in the United States, 1852-1903. 


—————— eo SS —— ————M—————— -. ——— 


Year. | Quantity.| Value. Year. | Quantity.| Value. 

| — —s€ 

¿Long tons. | Long tona. 
LS NERONE EMEN ES | 12,000 | $72,000 | 1893............. essen nn 75,777 | $256,532 
A CREE] 25,000 | 137,500 Y ed ida EM 105,940 | 363,138 
Dur ENCORE RR EUREN NS 85,000 | 175,000 |) 1895... LL esses 99,549 | 325,55 
O t AAS 49,000 | 220,500 ! I896.. 00... lee cece enses 115,483 | 320,163 
O O NEO 55,000 | 220.000 | 1897.......Lcesee eene | 143,201 | 391, S41 
o NE TN 52,000 | 210,000 |; 1898. c. cesses aiii | 193,364 | — 595,801 
[S88 rd Loc tacta NT 54,331 | 167,658 |) 1809... ooo cece eee eee | 174,734 | — 543,249 
[DEP RC 93,705 | 202,119 | 1900.............- esses ene | 204,615 | 749, 991 
pr MEME 99,854 | 273,745 || 1901...........-- esee enne a241,691 | 1,257,579 
o A RE RN 106, 536 m ir ARR eet NA a207,874 | 947,09 

| 


TROP snc ees O 309,788 | 305,191 || 1908............cc rre a 233,187 | 1, 109, SIS 


aIncludes production of natural sulphur. 
IMPORTS AND EXPORTS. 


The quantity and value of pyrite containing less than 3.5 per cent 
of copper imported into the United States for each year since 1884 is 
as follows: 
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Imports of pyrite containing not more than 3.5 per cent of copper, 188$-1903.4 


— A ——— M € M —— —À 


Year. Quantity.| Value. Year. Quantity.| Value. 
Lonq tons. Long tons. 
IRSE co cslee E gaude orice 16,710 | $50,632 || 1896..................... eee 200,168 | $648, 396 
Ch MEN REN 6,078 | 18,577 || 1809 as 259, 546 747,419 
TRSG AA ero Ne RUS REDE 1, 605 9.11] 1898. 42 enc PURA sd 252,773 717,813 
INST n ESCUELAS NERA E eb 16,578 49,661 ]| 1899; on vc ts 12 A 269,868 | 1,077,061 
TRU 2 do A 2o sees 100,648 |. 392,141 || 1900 o ocoriccnonionaciia asa 822,484 | 1,055, 121 
A A tens 152,359 | 587,980 || 190] ..cconosncornin ass 403,706 | 1,415, 149 
bol: — Á——— — — 194,934 | 721,699 || 1902...............- ee wene 440, 363 | 1,650,852 
s oN iaces eve na A RERO 163,546 | 590,905 || 1903.................-- e. 420, 410 | 1,636, 151 


IO cdas | 190, 435 | 673,812 


a Previous to 1884 classed among sulphur ores, from 1587 to 1891 classetl among other iron ores; since 
1891 includes iron pyrite containing 25 per cent or more of sulphur. 

This table, compared with the preceding one giving the domestic 
production, shows that the imports are nearly double the domestic 
production. 

In 1902 there was a small quantity of pyrite exported, which 
amounted to 3,060 long tons, valued at $19,860. 


$ 


CONSUMPTION. 


As the imports of iron pyrite for use in the manufacture of sul- 
phuric acid were not stated separately by the Bureau of Statistics of 
the Treasury Department prior to 1891, a comparison with preceding 
years can not be made. The following table shows the quantity of 
domestic pyrite mined and of foreign pyrite imported for the eleven 
years from 1891 to 1901, inclusive, and as no exports are reported by 
the Treasury Department these figures may be accepted as represent- 
ing the domestic consumption. The table also shows the estimated 
amount of sulphur displaced each year on a basis of 45 per cent of 
sulphur content. 

It will be observed that in the eleven years covered by the following 
table the amount of sulphur displaced by the use of pyrite for acid 
making has increased about 200 per cent. In 1891 the amount of sul- 
phur displaced by the use of pyrite was 93,233 long tons; in 1901 the 
amount of sulphur displaced was 287,339 long tons, more than three 
times that of 1891. This increased use of pyrite for acid making has 
been due very largely to the development of the sulphite wood-pulp 
industry for the manufacture of paper. Another important factor has 
been the increased production of phosphate rock from Florida and 
Tennessee and the domestic manufacture of superphosphates. For 
these purposes a chemically pure acid is not essential, and that. made 
from pyrite serves the purpose equally as well as that made from 
sulphur. 
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Quantity of pyrite consumed in the United States, and estimated amount of sulphur dis- 
placed by it, 1891-1908. 


—— —— Gm dei a m V t 


Source. 1891. | 1892. 1893. 1894. 1895. | 1596. | 1597. 


Long Long Long Long Long | Long Long 


tons, tona. tona. tona. fons. , tone, tons, 
Domestic product 22.0... 0. cee ee ee ee eee 106,536 | 109,788 | 75,777 | 105,940 | 99,549 | 115. 483 | 143, 201 
A 2222225 coca ku dUREEU RU Se EE 100, 648 | 152, 359 | 194, 934 | 163,516 1 190,435 200,168 ' 259,546 
— == Es : I ————— It E s i 
Domestic consumption .......... 207,184 262,147 | 270,711 | 269,486 | 289,984 — 315,651 | 402, 747 
25 d displaced, estimated on basis | | | | 
of 45 per cent content ............... | 93,233 117,966 , 121,820 | 121, 269 | 130,493 142,043 ' 181, 25 
| | 
Source, 1898. 1899. | 1900. | 1901. 1902. , 1903. 
HERR RR -——Ü | 
Longtona. ; Longtona, Lomgtons. Longtons. Long tons. Long tons, 
Domestic product.............Lluuuu... 193, 361 174, 734 204,615 | 241,691 207,874 O 23,12% 
IMPOTS p 252,773 269,868 : 322,484 | 403,706 | 446, 363 420, 410 
Domestic consumption .......... 446, 137 444,602 527,099 | 645,397 | 654, 237 | 653,537 
Less exports AA O PAI erae e qs p NEA EINEN 3000 1225 «9222 
i 651, 177 | 


Sulphur displaced, estimated on basis | 
of 45 per cent content......... sss. 200,762 | 200,071 237,195 | 290,430 | 293,031 | 294,063 


CANADIAN PRODUCTION. 


The production of pyrite in Canada in 1903 amounted to 33,530 short 
tons, valued at $126,133, a decrease of 2,086 tons in quantity and of 
$12,806 in value as compared with the production of 35,016 tons 
'alued at $138,939 in 1902. 

In the following table is shown the quantity and value of pyrite 
produced in Canada from 1880 to 1903, inclusive: 


Annual production and value of pyrite in Canada, 1886-1903. 


————— — mE T ——— x — — MM ee A — — 


a a aes Rao eere uere tcc eeu ee 


il 


l 
Calendar year. | Quantity.| Value. | Calendar ycar. l Quantity. | Value. 


Short tons. ! Short tons. | 


ARG cence scale O 42,906 | $193,077 1895... 0... cece cece e eee ees |o 894,198 | $102, 504 
ls 38,043 | 171,194 ROB. ee eee eee eee ' 33.715 101,155 
D E E 63,479 | 285,656 . 107. eee eee cece enero: j 3w910| 116,730 
A Lo AEE IU 59.9957 905.09). VI LL Le occisi ede bscEis ,o0€X2218| 128,872 
A t eet he 49,227 | 123,067  1899............- eee eee eee ee 27,087 110. 745 
PAO NERO DECR 67,731 | 203,193 900 1.ii e oeiieR eom Ropa 40, 031 155, 164 
Mili 59,770 | 179,310  1901............- eee eee eee 35, 261 130, 5H 
o ee eee ee ee 58,542 | 175,626  1902.... 2... cee eee ee eee 85, 616 138, «S 
po: ON | 40,527 | 121,581 | 1903............... esee 33. 550 126,133 
| 


WORLD'S PRODUCTION. 


The following table has been compiled, chiefly from official sources, 
to show the pyrite production in the principal producing countries 
and to show to what an extent pyrite has supplanted sulphur for acid 
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making. In the case of Spain the exports are taken instead of the pro- 
duction for such years as they are available. The published figures 
of pyrite production in Spain show an output in each year averaging 
from 20 to 25 per cent of the exports. As the export figures are 
probably taken from the custom-house records they are considered 
more reliable. 


World's production of iron pyrite and quantity of sulphur displaced, 1892-1902. 


Country. 1892. 1893. | 1894. | 1895. 1896. | 1897. 


- 
ioe d NC PA, MONUI Peu es 


Long tona. ! Long tons. Long tons. | Long tons. | Long tona. lioni tons. 
Spaina ardido ts 435, 906 393, 453 | 511, 769 480, 255 98, 393 


217, 545 
A EUER CAPS PRESA 226, 304 227,288 278, 452 248, 934 295, 325 298,571 
Portugal... oe se elo aa es ERR E 2,046 sra 192, 174 204, 105 206, 886 
United States................... 109, 788 75,777 | 105, 940 | 99, 549 115, 483 148, 201 
Germany ivi 113, 391 119, 379 132, 621 124, 994 127,092 ; 131,160 
NOPWAY 2112: 4 x ben das 57,629 52, 890 69, 720 48, 217 59, 634 92, 966 
Hungary d v RED 27,575 67, 093 75, 635 68, 083 51, 851 43,740 
Mil iris A 27, 225 28, 987 22, 274 37, 966 44, 993 57, 383 
Canada i dues i is 53, 372 52, 270 | 36, 185 30, 534 30, 103 84, 471 
Newfoundland .................).....--- eee. 37, 889 40, 770 84, 318 27,261 32, 790 
RUSSIA: oso re An 13, 893 20, 958 | 19, 187 12, 988 12, 791 19, 069 
United Kingdom ............... 13, 967 15, 837 | 15, 523 9, 048 10,017 10, 583 
BOS Wise. 2i velbinaX x epe wy e d eue SAGA Ee da A ei Was Silv RM AUS DOR RR 197 | 1, 968 : is 
Belgium... isset Rack 2, 529 6, 200 3, 001 3, 454 2,519 
Sweden eonun pasce uar 1,229 | 472 645 217 993 IN 
TOU tien 2; | 1,100,539 | 1,311,722 | 1,390,928 | 1,082,434 | 1,294,283 
Sulphur displaced 5 ...... 487, 263 | 495, 242 090, 275 625, 918 487, 095 582, 427 
Country. | ” 1898. 1899. 1900. | 1901. 1902. 


Long tons. Long tons. Long tona. Long tons. Long tona. 


Spain @ A 255, 896 316, 212 350, 296 393, 397 142, 708 
France 21 eeLU zs Ee TRE Rd wa 306, 002 313, 087 300, 170 302, 605 313, 204 
POFPUBIgillz usse ERE En RE odes 244, 229 271,228 339, 892 931,641 107, 173 
United States................... 193, 364 174, 734 204, 615 234, 825 207, 874 
Germany eo orovseniizesskrs a 134, 650 142, 299 166, 724 154, 954 162, 613 
Norway ......... ee eee 88, 320 94, 099 97, 387 100, 283 (¢) 
Hungary .........-eeecce esee 57, 146 78,241 85, 602 92, 428 104, 806 
Italy ——— —— 66, 120 75, 308 70, 465 87,969 91, 704 
CANAGA ieu cce eb roten edes 28, 766 24, 721 35, 742 81, 483 81, 800 
Newfoundland ................. 32, 335 26, 154 Nil. 7, 532 26, 000 
Riissia occ id 24, 175 22, 877 22, 789 (e) (e) 
United Kingdom ............... 12, 102 12, 230 12, 279 10, 241 9, 168 
Bosnia and Herzegovina ....... 236 423 1,673 4, 498 b, 088 
BelSi0M nidos E ope ERR 145 278 894 |.............. 699 
Sweden oo err iu eves 380 148 176 NH. diarias 
Total ts 1, 443, 866 1,552, 039 1, 688, 204 1,651,573 1,502, 837 
Sulphur displaced 5 ...... 649, 739 698, 418 159, 692 743, 208 676,271 
a Exports, except in 1896. c Statistics not yet available. 


b Based on estimated 45 per cent of sulphur content. 
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BARYTES. 


By JosePH HYDE Pratt. 


INTRODUCTION. 


The greatest use that is made of barytes is as a white pigment, and 
whereas formerly this use of barytes was considered as an adulteration 
of white lead it is now recognized that this mineral itself makes a 
good pigment. Hence, at the present time, barytes is put on the 
market as a pigment, and in competition with white lead and other 
white pigments. It has a permanent pure white color, unaffected by 
the weather or by gases which, in some cases, will blacken white lead. 
The barytes can be used to advantage also in combination with either 
white lead or zinc white. With any decided increase in the consump- 
tion of light-colored paints there will be a corresponding marked 
increase in the demand for barytes; and the very noticeable increase 
in the production of barytes during the last few years is due partly to 
that condition of the paint industry. As, however, barytes is more 
and more replacing the other white pigments, there is a noticeable 
increase in its production, due to this cause. Whatever causes may 
affect the paint industry, as any great increase or decrease in the con- 
struction of buildings, will bring about a corresponding change in the 
production of barytes. Of the total production of this mineral, about 
four-fifths are used in the manufacture of white pigment. The use 
of barytes in the manufacture of other barium compounds is also 
increasing. 
i SOURCES OF SUPPLY. 

The chief source of supply of barytes is still the State of Missouri, 
the deposits being located in Washington, Cole, Miller, and Crawford 
counties, with by far the largest production from the first-named 
county. There were no new deposits opened in any of these counties 
during 1903, the production all being obtained from the same mines 
that furnished the supply in 1902. The Tennessee deposits, which are 
in Bradley, Monroe, Loudon, Cocke, and Greene counties, were worked 
much more extensively in 1903 than in the previous year. This 
increase was due largely to the production of the mines of John T. 
Williams & Sons; and in 1903 Tennessee was the second largest pro- 
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ducer of barytes. North Carolina and Virginia have for several years 
supplied nearly the same amount of barytes per year, which has been 
obtained from old mines that have been worked for a number of years. 
The North Carolina deposits are in Madison and Gaston counties, with 
the larger production from the former; and those of Virginia are in 
Bedford, Pittsylvania, Campbell, and Tazewell counties. 

In 1903 another State, Kentucky, was added to the producers 
of barytes, thus opening another source of supply of this mineral. 
Sufficient work has not been done, however, to determine definitely 
the quantity, and whether the mines will yield a constant supply of the 
mineral. The deposit is located about 2 miles from Fredonia, Cald well 
County, and 11 miles from Marion, Crittenden County. The prop- 
‘erty is being developed by the Marion Zinc Company. 

The Illinois deposits, near Cave in Rock, Hardin County, were fur- 
ther developed in 1903 by the Cleveland and Illinois Mining Company, 
but no production of the mineral was obtained. 

A new deposit of barytes has recently been discovered near Rich- 
ville, St. Lawrence County, N. Y., on the farm of Mrs. Albert Lee, 
on Chaumont Bay. As stated by Mr. F. H. Corbin,” of Dekalb Junc- 
tion, N. Y., who made the discovery, the barytes vein has an average 
width of about 2 feet and can be traced inland for about 2,500 feet 
from the bay. It can also be traced out into the bay for about 240 
feet. But little development work has been done on this vein beyond 
proving its continuity for the distance given above. 

The chief source of supply of imported barytes is Germany. Small 
amounts of this mineral are produced in the Provinces of Nova Scotia 
and Quebec, Canada, the Nova Scotia deposits being operated by Hen- 
derson & Potts, of Halifax, and the Eastern Milling Company, of 
Dartmouth, and those in Quebec Province being operated by the Can- 
ada Paint Company, of Montreal. The total production of the Cana- 
dian mines was 1,163 short tons, valued at $3,931. 

Barytes is also being mined at Colliers Bay (Trinity Bay), New- 
foundland, by the Colliers Bay Barite Company, and the production 
is increasing. In 1903 it amounted to 4,300 short tons, valued at 
$8,600. A portion of the product was exported to the United States. 


PRODUCTION. 


The production of crude barytes in the United States in 1903 
amounted to 50,397 short tons in quantity, valued at $152,150 at the 
mine. This is a decrease of 11,271 tons in quantity and of $51,004 in 
value, as compared with the production of 1902, which was 61,668 
short tons, valued at $203,154. The average value per ton of the 1903 
production was $3.02, which is 27 cents less than the average value 


a Personal letter, 
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per ton ($3.29) of the production of 1902. In 1901 the production of 
barvtes was 49,070 tons, valued at $157,844, which is an average price 
of $3.22 per ton. Although the quantity of the production of 1903 
was greater than that of 1901, the value was less, the average price 
per ton being 20 cents less. 

The production of 1903 was obtained from Missouri, Tennessce, 
North Carolina, Virginia, and Kentucky, which are given in the order 
of their production, Missouri being the largest and Kentucky the 
smallest producer. 

In the following table are given the quantity and value of the pro- 
duction of barytes in the United States in 1902 and 1903, by States: 


Production of crude barytes in 1902 and 1903, by States. 


1902. | 1903. 

State. ooo 

Quantity. | Value. | Quantity. | Value. 

Short tons. Short tona. 

Missoula. ssl owns A ee eee 31, 334 $104, 677 23, 178 $77,712 
North Carolina crisi ad 14, 679 - 44,130 6, 835 21, 347 
TENNESSEE Cae ea dai deba 3, 255 14, 647 a 14, 684 32,691 
A a a E 12, 400 39,700 - 5, 700 20, 400 
To A ERR seda 61, 668 203, 154 | 50, 397 | 152, 150 


| 
a Includes the small production of Kentucky. 

As is seen from this table, -there was a very large increase in the 
production of Tennessee in 1903 over 1902, somewhat more than four 
times as much, while that of Missouri, North Carolina, and Virginia 
was considerably less. 

The annual production of crude barytes in the United States since 
1882 is given in the following table: 


Production of crude baryles, 1882-1908. 


Average Average 
Year. Quantity. | Value. |price per Year. Quantity. | Value. | price per 
ton. ton. 
Short tons. Short tons. 

1682 | erede 22,400 | $30,000 $3.57 | 1893.............. 28,970 | $88,506 $3. 06 
1883 ec aida 30,240 | 108,000 3.57 || 18M.......o...... 23,335 | 86,983 3. 73 
Lo: CE 28,000 | 100,000 3.57 || 1895.............. 21,529 ' 68,321 3.17 
1885 ele Saeed 16,800 | 75,000 4.46 |! 1896.............. 17,068 46,518 2.73 
1886 ......... b. 11,200 | 50,000 4.46 || 1897.............. 26,042 | 58, 295 2.23 
1887 isis 16,800 | 110,000 | 46.55 || 1898.............. 31,306 ¡ 108,339 3.50 
| otal, mae oe eee Pea 22,400 | 75,000 8.35 | 1899.............. 41,894 | 139,528 3.33 
1889 ocu eec 21,460 | 106,313 b 4.95 || 1900.............. 7,680 | 188,089 2.78 
1890 .............. 21,911 | 86,505 3.95 | 1901.............. 49,070 , 157,844 3.22 
1891 eee ene 31,069 | 118, 363 8.81 || 1902.............. 61,668 | 203,164 8.29 
1892 .............. 32,108 | 130,025 4.05 || 1903.............. "50,397 | 152,150 8.02 


a Value at St. Louis, and includes some floated barytes. 
b Value includes floated barytes when sold first in that form. 
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The year of greatest production was 1900, when it amounted to 
67,680 tons, valued at $188,089, or an average price of $2.78 per ton; 
but the year of greatest value was 1902, when the production of 61,668 
tons was valued at $203,154, or an average value of $3.29 per ton. 
The variation in the value of the production is due principally to the 
greater or less quantity of No. 1 barytes that is mined. 

After the crude barytes is cleaned and ground, its value is increased 
from $2 to $4 per ton to $7 to $14 per ton, these latter figures repre- 
senting the value of the manufactured barytes ready for use as a pig- 
ment and for the manufacture of other barium compounds. 


IMPORTS. 


There is still considerable crude barytes imported into the United 
States, principally from Germany, with a small amount from New- 
foundland, which during the past few years has been steadily increas- 
ing. In 1903 the imports amounted to 5,716 short tons, valued at 
$48,726, of manufactured barytes, an average value of $8.54 per ton, 
and to 7,105 short tons of crude barytes, valued at $22,777, an average 
value of $3.21 per ton. 

There is given in the following table the quantity and value of the 
manufactured and crude barytes imported into the United States 
since 1867: 

Importa of barytes, 1807-1908. 


Manufactured, | Unmanufactured. 


=- — — —— ——— — 


Year ending— 


Quantity. | Value. | Quantity. | Value. 


June 30— Pounds. | Pounds. 
a dio 14,968, 181 | $141,278 eee ee 
dd Mates eke Stes akan 2,755,547 | A cco 
POCO -T"-—— ————9 1, 117, 335 8, 565 ; E T a een 
a a ED 1,684,916 | 32,919 A dalla ne 
Y EET EMEN ET EO, 1,385,004 | 9,769 ............ A 
E RN A y 5801008 | 48,52 ee eee. Pecos atts 
joe AA 6,939,425 | 53,759 |............ AS 
O A ME 4,758,906 | 42,235 [ooo ¡AN . 
E A S EERE d coc beeen E loe d c LA T 2117,84 ! 17,995 A uel... 
Dy MR ECKE A 2,655,349 | — 25,325 oo... 2 Les. | rue ds 
VPE NAM TORNEO 2,388,373 | 19,273 1............ TNR 
A te abe ese S IE EAN | 1,366,857 | 10,940 ...... ee eee 
| e ————— À—— | 458,383 | — 3,496 | IR m 
MD PW "PIS ' 4,094,423 | 37,374 |... ...... XU MEN CHEN 
o A vU LO 9 | 1,518, 322 11,471 ...........- | M LE ere 
t M RARE ' — 562,300 LN Un M dia PN 
Doo DTE ERO | 411, 666 2.480. becca uuo Salad isd cc, 
o O hatte tens A es home TN EUN 3,894,516 | 24,671 | 5,800,816 | $5. 044 
P m A O O cas 4,095,287 | 20,606 | 7,841,715 13, 567 

December 31— 
pL oM MM hee Seales ee eet PN 3,476,691 | 18,338 | 6,588, 872 8. 862 
TST oy Sire NE 4,057,831 | 19,769 10,190,848 13, 290 
A A E O ÓN | 3,821,842 | 17,135 | 6,504, 975 9, 037 
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Imports of barytes, 1867-1903—Continued. 


Manufactured. Unmanufactured. 


Year ending— A 
Quantity. | Value. | Quantity. | Value. 


= a AN a = ee 


December 31—Continued. i Pounds. Pounds. - 
1889 ........... A a E ek de 3, 601, 506 22, 458 | 13,571, 206 7, 660 
^s n IR A AR a 1,563 16, 453 a4,815 13,13 
TEAS D OP A E A 2,149 22, 041 2, 900 8, 816 
D M TCR RH p 1,389 | 15,419 2,789 7,418 
|o A AAN 1, 032 11, 457 2, 983 7, 612 
IBH A TEE 836 10, 556 1,844 5, 270 
INS cle A o dana 1,629 17,112 2,551 7,561 
1890 01.2. cbe Pees a estos Los i 2, 467 23, 345 509 1,274 
p. rema A ND 1,300 13, 822 502 579 
a Ma ea ea ates 687 &, 678 1, 022 2, 678 
TROD eau MC TRE 2,111 22,919 1,739 5, 188 
LOWE a teats eat "PER 2, 454 24, 160 2, 568 8, 301 
TOOL cots UU cet he Sek dns 2, 454 27, 062 3, 150 12, 380 
IN bis II eg OA 3, 908 37,389 3, 929 14, 322 
A eG aw hubs Be SS gtd Sea IT NA 5, 716 48, 726 7, 105 22,777 


a Short tons since 1890. 


These figures do not represent all of the barium compounds imported 
into the United States, for besides the above manufactured and 
unmanufactured barytes, there were imported in 1903 other barium 
compounds to the value of $224,539. The table below gives the kind 
and value of the imports of these various barium compounds in 1902 
and 1903. 7 


Value of the imports of other barium compounds in 1902 and 1903. 


Barium compound. | 1902. | 1903. 
| 
Witherite; barium carbonate saad KE TDI VES $12, 777 $35, 762 
Birnie DIOXHIQ ieu acu A A 66, 746 | 84, 549 
Piurum-echb loge sms da dada 46,905 ' 68,762 
Blanc fixe, or artificial barium sulphate.............. n 25, 933 35, 466 
OR A eeteedeci ber RS vetus e esee iue Lu e Adae D EL e EE 152, 361 224, 539 


The value of these barium compounds is very much greater than 
that of the natural barytes, this being especially true of the barium 
binoxide. "The artificial sulphate is valued at $25.72 per ton, as com- 
pared with $9 per ton for the natural barium sulphate or barytes. 
All of these barium compounds, with the exception of the witherite 
(the natural barium carbonate), could and should be manufactured in 
this country from American barytes, and there should be a profitable 
field for the manufacturing chemist in the production of these barium 
compounds. 
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STRONTIUM. 


There was no production of strontium minerals in the United States 
during 1903, although celestite, the strontium sulphate, is known to 
occur in some quantity at a number of localities, principally near 
Put in Bay, on Strontian Island, Ottawa County, Ohio; near Burnet, 
Burnet County, Tex.; at Drummond, Drummond Island, Chippewa 
County, Mich.; at Cedar Cliff, Mineral County, W. Va.; and in the 
vicinity of Schoharie, Schoharie County, N. Y. The deposit near 
Put in Bay, Ohio, will probably be worked in 1904 by Mr. F. J. 
Herbster, of that place, although the property is still in litigation. 
There is little or no market at the present time for these minerals in 
this country, and any production that would be obtained would be 
exported. There is no large demand for these minerals on account of 
their limited uses; and now barium hydroxide is taking the place of 
strontium in one of its principal uses—that is, in refining beet sugar. 
The other main use of the strontium minerals is in the preparation of 
the carbonate and the oxalate of strontium, which are used in pyro- 
technics for red fire. Very small quantities of iodide, bromide, and 
lactate of strontium are used in medicine. Another use that has been 
suggested for strontium, which, however, would require but a small 
quantity, is in the preparation of the sulphide for use in the manufac- 
ture of phosphorescent compounds, for luminous paints, etc.? 

Of the strontium salts used in the United States nearly all are 
imported from Germany, and in 1903 the value of these imports was 
$1,337. 


a Journal of the Franklin Institute, April, 1902. 
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MINERAL PAINTS. 


By JoserH Hyper PRATT. 


MINERALS USED AS PIGMENTS. 


There are a number of mineral substances that are mined and pre- 
pared primarily for use as pigment. These are the iron ores, hematite 
and limonite, which are ground and used in the manufacture of metal- 
lic paint and which are not included under the production of iron ores; 
ocher, clay,and other earths containing iron which are used for yellow 
and brown pigments, such as ocher, umber, sienna, etc.; barytes (or 
heavy spar) used for white pigment; slate or shale; and graphite. 
Other minerals that are directly used in the manufacture of paints are 
asbestos and soapstone, which have been utilized principally in the 
manufacture of fireproof puints and paste. 

Besides these minerals that are used in the natural state there are a 
number of other substances included under the head of mineral paints 
that are manufactured products, such as the various lead pigments, 
white lead, red lead, litharge, and orange mineral. 


PRODUCTION. 


The total production in 1903 of the natural mineral paints included 
in this report, consisting of metallic paint (including mortar colors), 
ocher, umber, sienna, Venetian red, zinc white, slate, graphite, and car- 
honaceous shales and schists, amounted to 126,649 short tons, valued 
at $5,437,275. As compared with the production of 125,694 short 
tons, valued at $4,960,831 in 1902, this is an increase of 955 short tons 
in quantity and of $476,444 in value. This increase in value is due to 
the increase in the production of the higher priced pigments. 
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In the following table is given the production of the various mineral 
paints for the years 1896 to 1903, inclusive: 


Production of mineral painta, 1896-1908. 


1596. 1897. 1898. 1899. 
Kind. — dl ar tfi ug DRNA SIERO 4 
Quantity. Value. Quantity. Value. Quantity | Value. Quantity.| Valuc. 
P tons. Shorl tons. Short me Shorttona. 
Ochér ina 14, 074 | $136, 458 14,006 | $162,764 11,963 | $123, 832 14, 124 2140, 168 
Umber .......... 165 | 2,616 | @1,080 11,710 " 61,177 8, 285 473 | 4,151 
Sienna .......... 395 5, 416 620 | 10, 610 689 11, 140 588 | 8, 205 
Metallic paint...) 14,805 180, 134 16, 699 187, 694 20, 972 263, 979 23, 423 | 249, 945 
Mortar color... 9,660 | 89,600 8, 237 75, 570 7,107 74, 894 5, 736 : 65, 156 
Venetian red ... 4,138 93, 866 13, 603 294, 744 10,271 160,711 11, 991 210, 361 
Zine white...... 20,000 , 1,400,000 | 25,000 | 1,750,000 | 83,000 , 2,310,000 | 40,146 | 3,211,650 
Sonpstone....... .......... | RN 2 20 100 800 100 700 
Slatec........... | 4,795 | 44,835 4, 666 46, 681 4,571 46, 215 4, A s 43, 708 
Other colors..... DISSE 2. 000 6, 000 2, 000 6, 000 BELLE NEN S 6, 000 
Total...... ix 65, 032 | 1, 952, 955 85,913 | 2,545, 793 | 91, 850 | 3,005,856 | 103,257 | 3, 940, 069 
E 1900. 1901. 1902. d | 1903. 
Kind. == SE 
‘Quantity. Value. Quantity.) Value. Quantity. | Value. ¡Quantity. Value. 
. | 
Short tons. Short tons. Short tona. n" ort tona. 
¡dilo AAA 17,015 | 8186, 707 16,711 | $177,779 16,565 | $145, 708 12, 524 $111,625 
Umber .......... 1, 452 26, 927 759 11,326 480 11,230 " 2: 
Sienna .......... 957 | 1477 305 9, 304 189 4,316 Bis fant 
Metallie pint. ... 23, 218 261,831 15, 915 204,937 | e19,020 313, 390 25, 103 213,109 
Mortar color ....! 6, 689 79, 911 9,946 | 112,943 8, 355 98, 729 10, 863 101,792 
Venetian red.... 14.696 236, 574 9, 201 153, 467 11, 758 196, 905 7,425 134. 6 
Zine white...... | 48,540 | 3,667,210 | — 46,500 | 3,720,000 | 52,645 | 4,016,499 | 62,962 | 4,801,718 
Soupstone....... 100 700 |: 50 | 850 1,100 NAAA ste AR a Were 
Ste idas 6,395 53, 942 4,805 41,211 | 4,071 39, 401 7, 106 59, 029 
Other colors..... | 1, 700 20, 000 4, 308 | 78,625 | 911,511 132,453 couches es EE 
Total...... | 121,062 | 4,5485, 573 | 107, 960 126,649 | 5,437, 279 


, , HAB, ; | 4, 509, 962 | 125,694 | 4,960,831 
«d 


a Includes 600 tons of Spanish brown. 

b Includes 640 tons of Spanish brown. 

c Includes mineral black, 

d [In sdidition there were produced during 1902, 4,000 short tons of zinc-lead pigment, valued at 
$225,000, and 4,733 short tons of sublimed lead, valued nt $449,611. 

€ Ineludes SO) tons of unground material, valued at $800. 

J "late und shale ground for pigment, 

g Chietly other iron oxide pigments. 


As is seen from this table there was a decided decrease in the pro- 
duction of ocher in 1903, which amounted to 4,041 short tons. There 
was also a slight falling off in the production of sienna, but a small 
increase in the production of umber. 

This table shows also that there is a wide variation between the 
production and the value per ton of the various mineral paints from 
year to year. This is due to the comparatively wide range in the 
quality of the materials that are mined during these years, and to the 
fact that a larger production of a higher or lower priced article will 
bring about a comparatively larger or smaller increase in the value, so 
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that the rise or fall shown in the average price may be apparent only. 
Where, however, the quality of the pigment is practically uniform, as 
in zinc white and venetian red, this variation is not so noticeable. 
When the average value per ton of all mineral pigments used is con- 
sidered, it must be borne in mind that according to trade conditions 
there may be a displacement in the market of some higher-priced paint 
by a cheaper article; thus barytes, which is used as a white pigment, 
is very much cheaper than zinc white or white lead, and is being used 
largely in combination with one or both of these other white pigments. 


OCHER, UMBER, AND SIENNA. 


PRODUCTION. 


During 1903 the production of ocher in the United States amounted 
to 12,524 short tons, valued at $111,625. As compared with the pro- 
duction in 1902 of 16,565 short tons, valued at $145,708, this is a 
decrease of 4,041 short tons in quantity and of $34,082 in value. The 
seven States contributing to this output of ocher, given in the order 
of the importance of their production, were Georgia, Pennsylvania, 
Arkansas, Iowa, California, Vermont, and Virginia. Missouri and 
Illinois, which were numbered among the producers of ocher in 1902, 
reported no production during 1903. In Iowa, Arkansas, and Virginia 
there was only one producer which reported any output. For this 
reason it has been necessary to consolidate the production of these 
States in order to preserve confidentially the information concerning 
the output of the individual companies. 

Of the 1903 production, Georgia produced 41.6 per cent of the total 
output, while Pennsylvania, which had the largest output, 59 per cent, 
in 1902, produced only 3% per cent of the 1903 output. The produc- 
tion from Georgia amounted to 5,212 short tons, valued at $47,908, in 
1903, as against 3,686 short tons, valued at $38,425, in 1902. The pro- 
duction from Pennsylvania was 4,937 short tons, valued at $34,782, in 
1903, as against 9,818 short tons, valued at $80,259, in 1902. 

Pennsylvania was the only State reporting any production of umber 
or sienna during 1903. The combined production of these two mineral 
paints was 666 short tons, valued at $15,367, as compared with 669 
short tons, valued at $15,546, in 1902, a decrease of 3 tons in quantity 
and of $179 in value. In 1902 there were three other States, Illinois, 
Georgia, and New York, which reported a production of these mineral 
paints, 

In the following tables are shown the production of ocher by States 
for the last four years and the total production of ocher, umber, 

and sienna since 1896. The variations in the value of these mineral 
Paints are due chiefly to the increase or decrease in the production 
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of the different grades of the materials ratber than to fluctuations in 
prices. 
Production of ocher in 1899, 1900, 1901, 1902, and 1908, by States. 


1900, 1901. p 1902. | 1903. 
State. - E e See PE c 
Quantity.' Value. [Quantity]. Name Quantity. Value. Quantity.| Value. 
a — las de mm eee eh ee. -— MM M ——! —— —— | o—— ————— ——ÁÀ — — — áá—— QD ——Á—] a — 
' Short tons. | Short tons. aM I short tons. Short tons. 
Georgia ............. 6,828 | $73,172| — 5,077 | e849,176 | 3,688 | $38,423 | 5,212] 947,908 
Pennsylvania....... | 7,601 | $84,661. | 7,632] 76,100| — 9,818 | 80,259 | 4,987 | 34,782 
Vermont............ | 401 8, 856 370 8, 493 441 4, 514 (a) (a) 
California........... RR MEINE EUST MD 580 3, 650 (a) (a) 
Other States ........ | 2,185 | 25,018 3,632 | 49,021 2,038 | 18,832| 62,375! 628,935 
Total.......... | 17,015 jn 186,707 | 16,711 | 177,799 | 16, 565 | 145, 708 | 12, 524 111, 625 
i} | 
aIncluded in Other States. bIneluding California, Iowa, Vermont, and Virginia. 
Production of ocher, umber, and sienna, 1896-1903. 
Ocher, | Umber. ! Sienna. | Total. 
Year. A qx du ur rf cre ey pa oim Se oe So Ss a TEXTES S 
Quantity. Value, Quantity: Value. Quantity. i Value. ‘Quantity | Value. 
a — ¿O X er ee e eat. ———— 4 
Short tons. | E. tans, Shortto M I Snort T 
T TT NE 14,074 $136, 458 165 | $2,616 | 395 | $5,416| 14,634 | $144,520 
catas 14, 006 | 162,764 | «1,080 | 11,710 | 620 10,610 | 15,706 | 185,084 
IRYS ds 11,963 | 123,832 | 61,177 8, 285 689 | 11,140 | 13,829 143, 257 
E AA 14,124 ' 140,168 473 4,15] | 588 8,205 | 15,185 | 152,524 
1900 20 de eat 17,015 , 186,707 1,452 | 26,95 957 | 14,771 19, 424 228, 405 
TO lee eens as 16,711 , 177,799 759 11,3% | 305 9,304 17,775 | 198,429 
1009. ada 16, 565 | 145, 708 480 11,230 ' 189 4,316 17, 234 161, 254 
1908 IDE 12,524 ' 111,625 e666 | 15387 .orisescee A 13,190 | 126, 992 


, 
i | 


aIncludes 600 tons Spanish brown from Maryland. 
bIneludes 640 tons Spanish brown from Maryland. 
e Includes the production of sienna. 


The combined annual production of ocher, umber, and sienna for 
the years 1884 to 1895, inclusive, is shown in the following tahle: 


Production of ocher, umber, and sienna, 1884-1895. 


1 
Year. Quantity. | Value. y Year. Quantity. 

WIRT MADE. E CTA 
Short tons | Short tons. 
A STA 7,000 | $84,000 | 1590 .........-. essen see 17, 666 
A DP PC 3, 950 Bio) AA Ce alim Od 18, 294 
b LP NER E 6, 300 91, 850. | 1808 Ice oeee ce Eu Ir ER En n 14, 366 
WEST ENTRE RR 8,000 | 75,000 | 1893................-esss- 11,147 
TERS cei sever eee 10,000 | 120,000 | 1894 ....ooocoooconcncceconos 10, 198 


1880.22 a teri A ere E ES i 15,158 | 177,472 || 1895 ...oococcoccnncococonos. 12,640 
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IMPORTS. 


The following tables show the quantity and value of ochers of all 
kinds imported into the United States from 1867 to 1903, inclusive: 


Ocher, etc., imported, 1857-1883. 


; "M" Indian red and Span- | Mineral French and Other, dry, not 
poe Sm All ground in oil. ish brown. Paris green, otherwise specified. 
ending June — 


uie | Quantity. | Value. | Quantity. | Value. Quantity. * Value. | Quantity. | Value. 
——— € — — LE €——— — —— ee Se, ae rod — e m = 
| Pounds. Pounds. | Pounds. | Pounds. 
RUD Lcid 11,373 $355 uS $35 Fel o s soot $2,083 | 1,430,118 | $9,923 
IBOB. iesus 6, 949 333 | IE LH 53 petere | 500 | 3,670,093 32, 102 
E AA 65, 344 2,496 ' 2,582,335 31.624 R, 369 2,195 | 5,379,478 39, 516 
E AA 149, 240 6, 042 | 3,377, 944 41, 607 9, 618 3,444 | 3,935, 978 32, 593 
ISTIS A 121, 080 4,465 | 2,286, 930 40, 663 33, 488 11,038 | 2,800,148 | 24, 767 
Ii 277,617 9,225 | 2,810, 282 38, 763 41, 422 10,341 | 5,615, 343 56, 680 
e eiie: 94, 245 3, 850 135, 360 2, 506 34, 382 8,078 | 3,910,785 | 51,318 
E AA 98, 176 | 4, 623 263, 389 3, 772 102, 876 18,153 ! 3,212, 988 35, 365 
ir A 280, 517 12, 352 616, 009 9, 714 64, 910 13,506 | 3,282,415 | 37,929 
E DES 63, 916 3,365 | 2,524, 989 19, 555 21, 222 5,385 | 3,902, 646 47, 405 
Ie 41,718 2,269 | 2,179, 631 24, 218 27,687 6,724 | 3,127,208 32, 924 
Ia 25,674 1,591 | 2,314,028 23, 677 67, 655 14,376 | 3,910,947 33, 260 
o AE 17, 649 1,141 | 2,873, 550 26, 929 17,598 3,114 | 3,792,850 ' 42,563 
1880...... ad 91, 293 4,233 | 3,655, 920 32,726 16, 154 3,269 | 4,602,546 | 2,120 
IBSSI. sv ess 99, 431 4,676 ' 3,201,880 30, 195 75, 465 14,648 | 3,414,704 46, 069 
IBS2. ecl 159, 231 7,915 , 3,789, 586 34, 136 18,293 2,821| 5,530,204 68, 106 
ins awe cess 137, 978 6, 143 | 1,549, 968 13, 788 6,972 885 | 7,022,615 90, 593 
Imports of ocher of all kinda, 1884—1903. 
Dry. Ground in oil. Total. 


| 
Year ending— —— rr Se yal 5 
Quantity. | Value. | Quantity. , Value. | Quantity. | Value. 


June 30— | Pounda. Pounds. Pounds. | 
D Y a6,161,359 | 863,973 108,966 | $4,717 | 6,273,325; — $68,690 
TOS ERRARE NNI 4,983,701 | 51,499 79, 666 3,616 | 5,063, 367 | 55, 115 

Dec. 31— 
ss ad 4,939,183 | 53,593 112, 784 6.574 ' 5,051,967 | 60, 167 
IM A ee O 5,957,200 | 58,162 64, 104 7,337 ; 6,011,304 65, 499 
[BAS NN 6,574,608 | 641,123 43,142 | 9,690 | 6,617,750 73,813 
e O a c pee ad 5,540,267 | 52,502 51, 063 9,072 | 5,591,330 61, 574 

de CONCRETO AE ec rS NER 6,471, 863 71,953 
E AA eens ee 6,246,890 | 63,040 52,206 | — 5,272 | 6,299,096 68,312 
1 MN REP 8,044,836 | 97,946 49,714 5,120 ' 8,094,560 | — 103,066 
1803 NR E 6,225,789 | 55,074 52, 468 sas | 6, 278, 257 68, 428 
| MM EC 4,937,738 | 45,276 22. 387 2,100 | 4,960,125 47,376 
ta ct een ad ge 7,107,987 | 56,020 41,153 | 2,239 7,149,140 58, 259 
E AET TE 8,951,257 | 68,196 27,023 1,561 | 8, 981, 275 69, 757 
AA OP b7,720,075 | 59,272 20,123 1,000 ; 7,740,198 60, 272 
A 5,898,725 | 40,571 31,460 | 1,546) 5,930,185 48,117 
o A ee ee 9,765,616 | 72,82 14,881 756 | 9,780, 497 73,581 
aa 8,449,252 | 57,342 19,167 1,019 | 8,468, 419 68, 361 
CE T PAIAO E POETE 8,546,691 | 83,196 16,738 918 | 8,563, 429 84,114 
1902....... eee eene nmn 9,987,516 | 107,285 19,668 | 1,013 | 10,007, 184 | 108,298 
1903.......... — odanas 9,839,999 | 99, 269 20,335 | 1,178 | 9,960,334 | — 100,447 


a ————————————Á—— SS SS SSS SS SS SS 


a Since 1883 classified as “dry” and “ground in oil.” 
b Since 1896 classified as “dry—erude and powdered, washed or pulverized.” 
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Imports of umber, 1867-1903. 


—  _ _ — —— — —— Cie — —- A a 


Year ending— Quantity. | Value. | Year ending— | Quantity. | Value. 

June 30— Pounda. | Dec. 31— | Pounds, 
A re eer ere ones 2,147,842 | $15, 946 |! ARG ooo EN E 1, 262, 930 $9, 187 
is 345, 173 2,750 | A ee 2,385,981 | 16, 536 
PAGO ces on Cece eects 570,771 | 6,159 | 1888... we eee eee ee eee ee | 1,428,800; 14.684 
jy M 708, 825 6,313 | o ioc cecq Eas wen ' 1,555,070 20, 887 
ei 470, 392 7,064 | TROD iis EEN 1, 556, 823 19, 29 
INTO IL cese so be UII NETS 1,409,822 | 18,203 | UD fs cu ute 633, 291 6, 198 
ry A CUORE 845, 601 8, 414 || 1er ee or 1, 028, 038 6, 256 
jl rp A 729, 864 6,200 | E MEETS 1, 488, 849 16, 636 
A NEM T 513,811 5, 596 1894... A 632, 995 6,275 
A cass as 681, 199 7,527 A NE ..| 41, 560, 786 13, 075 
VST A TR 1,101,422} 10,213 | 1898 ^. codos b 689, 075 R, 360 
A 1, 038, 880 8, 302 | Ee: (eee E ...! 1,447, 889 14, 479 
yr RUD RM 986, 105 6,959 | js ene 21,13, 079 9, 051 
AO 1,877,645 | 17,271 | A een. e 1, 739, 036 13, 326 
id 1,475,835 | 11,126 | 1900 A ate f 1,703, 256 11, 862 
TO E 1,923,648 | 20,494 1 liso notas da no g 1, 465, 431 12, 510 
PRED esed eres EeePC S 785, 794 8, 419 | A h 1, 899, 425 16, 133 
PAGE softies ubgenied |! 2,946,675 | 20,654 Wii cuna i 2, 168, 570 18,172 
e a deni eed | 1,198,000 — &504 | 


a Includes 6,137 pounds “ ground in oil” and 1,554,649 pounds “ dry." 
b Includes 5,292 pounds *' ground in oil” and 683,753 pounds “dry.” 
c Includes 14,471 pounds “ground in oil” and 1,433.418 pounds ** dry—crude or powdered." 
d Hes ae pounds “ground in oil” and 1,118,471 pounds ‘‘ dry—crude and powdered, washed 
or pulverized.” 
e dm pounds '' ground in ofl”? and 1,734,187 pounds '* dry—crude and powdered, washed 
or pulverized.” 
neue Ino pounds “ ground in oil" and 1,691,603 pounds '* dry—crude and powdered, washed 
or pulverized.” 
g Includes AM pounds ‘‘ground in oil”? and 1,462,247 pounds '* dry—crude and powdered, washed 
or pulverized.” 
h pee pounds “ground in oil” and 1,887,426 pounds ‘‘dry—crude and powdered, washed 
or pulverized.” 
Includes 9,656 pounds * ground in oil” and 2,158,914 pounds ** dry—crude and powdered, washed 
or pulverized.” 


Imports of sienna, 1893-1908. 


Yearend- : Dry. | Ground in oil. | Yenrend- Dry. | Ground in oil. 
ing Dec. OO al O nea ing Dec. eee m LE 

1— Quantity.| Value. Quantity. Value. 31— Quantity Value. Quantity.) Value. 

Pounds. Pounds. | Pounds. Pounds. 

1893........ 1, 626, 536 | $138, 589 5, 857 $610 | 1899....... 798,691 | $14,470 6, 484 $49? 
1894........ | 337, 909 9, 424 18, 877 895 | 1900....... 796, 534 14, 912 6, 335 495 
1895........ ' 456,861 11,021 6,576 501 | 1901....... 1,106, 553 18, 294 18, 861 1, 004 
1896........ | 668, 461 10, 857 10, 848 877 | 1902....... 1, 5394, 878 27,299 5, 921 494 
1897. ....... | 580,468 | 12,340 | 7,058 | 481 | 1908....... 11,873,582 | 28,447 | 1,387 135 


1899... ees 614,713 , 11,451 4,008 | 280 |! | 


———-— Ems A c a Tan ——— —À—M —— — — —— 


PRODUCTION OF OCHER IN PRINCIPAL PRODUCING COUNTRIES. 


In the following table the output of ocher in the principal producing 
countries of the world for the years 1893 to 1903, inclusive, is given 
as far as the statistics are available. The United States ranks third in 
the quantity of the production in 1902; France is first, and Great 
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Britain second. The French production has amounted each year to 
more than the combined production of the United States and Great 
Britain. 

Production of ocher in principal producing countries, 1893-1903. 


United States, United Kingdom. France. "German Empire. 
TA Quantity. | Value. |Quantity. Value. |Quantity.| Value. (QQuantity.| Value. 
Short tons. Short tons. Short tons. Short tons. 
A EFE Quem] 1555! 9 EA ME O s ez aninus 
0. a Rees | 10,193 | 104,015 SET AA A A CA 
Le E M DR 12,640 | 150,628 8,540 | 82,397 | 36,456 | $142,756 9,911 | $25,297 
SOR EII 14,634 | 144,520 | 11,078 | - 99,737 | 30,304 | 125,164 9,918 26, 227 
SOT RI vata 15,706 | 185,084 | 16,153 | 63,165 | 35,594 | 150,714 9,660 95, 242 
A | 18,829 | 143,257 22,206 | 63,065 37,236 | 152,002 9, 642 81,737 
1899......4..52525..|.— 14,194 |. 140, 168 | 18,272 | 66,082 | 36,09 | 155,821 | 10,234 31,750 
iC, a ^ — 17,015 | 186,707 | 17,024 | 61,627 | 36,454 | 164,000| 12,681 25,078 
o SS AA PING | 16,711 | 177,799 | 16,287 | 69,685 | 39,857 | 275,930 | 77,047 | 102,385 
CW ee isa 16,565 | 145,708 | 18,999 112,030 | 38,326] 361,687 | 15,374 27, 863 
aS d | 12,524 | 111,62 m: APTA m 
| 
} Canada, Belgium. Spain. | Cyprus. 
E Quantity.| Value. | Quantity.) Value. |Quantity.| Value. Quantity. Value. 
Short tons. Short tons. Short tons. IShorttons | 

e E EE 1,070 | $17,710 1,408 | $1,951 1,135 $685 | E. TRA 
(o RAP 611 8,690 400 965 132 222| 1,714 $3, 822 
ts 1,339 | 14,600 800| 1,930 224 760 1,500 3, 293 
o RO 2,362 | 16,045 1120 2,702 254 820 3,240 6, 955 
1. y ARA 3,905 | 23,560 560 1, 400 220 T2| 1,721 3,776 
RR | 2,340 | 18,531 320 1,138 220 800. 3,206 4,656 
ic A EA 3,919 | 19,900 830| 1,158 110 400 1,098 2, 443 
uo BENE 1,966 | 15,398 330| 1,158 64 IA APA 
AI: 2,233 | 16,735 2,315 | 8, 400 181 528 . 2,643 6, 505 
NODE A A 4,955 | 30,495 220 O00 O A S208 4,840 
A 6,226 | | | | 


32, 440 | ja$$wo Seer 


| a Umber vaca: 
METALLIC PAINT. 


The minerals that are used in the manufacture of metallic paint are 
hematite and limonite, two of the iron ores. When limonite is used 
it is necessary to roast the ores before grinding, in order to drive off 
the water of crystallization in the mineral. This also changes the 
color of the mineral from yellow to a deep red or a reddish brown. 
It is also necessary in some cases to roast the hematite ores in order 
to improve the color and durability. Although these two minerals 
occur ina great many places in the United States, and in enormous 
deposits, the quantity of these ores that are suitable for making a good 
metallic paint is very small, and there are but few localities that can 
furnish it. The principal localities which contain ores that will make 
a good metallic paint are Oneida, Rensselaer, Cattaraugus, and Wash- 


Digitized by Google 
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ington counties, N. Y.; Lehigh, Carbon, and Mercer counties, Pa.; 
Washington and James counties, Tenn., and Dodge County, Wis. It 
has also been produced in small quantities in Maryland, Arkansas, 
California, Illinois, Iowa, Vermont, Missouri, Ohio, Virginia, and 
Wyoming. Some of the ore ground for paint is used as a coloring 
material in mortar making. An attempt has been made to separate 
that portion of metallic paint that has been used for mortar colors, but 
it has been impossible to determine exactly just how much of these 
paints was used for this purpose. The figures given in the table of 
production are approximately correct. 


PRODUCTION. 


The production of metallic paints in 1903 was obtained from Penn- 
sylvania, New York, Ohio, Tennessee, Wisconsin, Alabama, Maryland, 
New Jersey, and Virginia, named in the order of the importance of 
their production. The output amounted to 35,966 short tons, valued 
at $314,901; the production in 1902 was 27,815 short tons, valued at 
$412,119. Of the production of 1903, 25,103 tons, valued at $213,109, 
was of metallie paint exclusive of mortar colors, as compared with 
19,020 short tons, valued at $313,390 in 1902, an increase of 6,083 tons 
in quantity, but & decrease of $100,281 in value. The production of 
mortar colors in 1903 was 10,863 short tons, valued at $101,792, as 
compared with 8,355 short tons, valued at $98,729, in 1902, an increase 
of 2,508 short tons in quantity and of $3,063 in value. 

In the following table are given the statistics of production of metal- 
lic paint and mortar colors during 1901, 1902, and 1903, by States: 


Production of metallic paint and mortar colors in 1901, 1902, and 1908, by States. 


1901. 1902. | 1903. 
—————— OO eee eee eee" | 
Metallic Mortar Metallic Mortar Metallic Mortar 
State. paint. colors, paint. color. paint. colors. 
ee ee REEL EE UR EE 
pue d Quan- ¡Quan- Quan- Quan- 
tity Value. tity Value. tity. Value. tity. Value. tity. Value. tity. 
Short Short Short Short Short Short 
tons. tons, tons. tons. tona. tons. 
New York..... 2,065 a 150| 8, 300 $45, 000| 1,400 $15, 000' 4,534/819, 400 ied daar 6, 362,$53, 619 
Pennsylvania .} 8, 422 120, 208; 2, sun 22,400| 9,981 233, 832! 925 10,600, 11,120,112, 810) 1, 


969 12, G00 sessed OE AA UN 


Tennessee..... 3,100| 27, 350 500, 15,000, 5,150| 40, 880 


AA MALA! A IAE EI A, SINGU ENG MP, POSI DS NM A 


aIncludes 800 tons of unground e valued at $800. 
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The annual production of metallic paint and mortar colors from 1889 
to 1903, inclusive, has been as follows: 


Production of metallic paint and mortar colors, 1889-1908. 


Metallic paint.a Mortar colors. | Metallic paint.a Mortar colors. 
Year. NX — NGHE. [uL no loue vum 

Quantity. Value. |Quantity.| Value. | Quantity.| Value. |Quantity.| Value, 

¡Short cone Short tons. Shorttons. Short tons. | 
1*49...... fh 21,026 ; $286,294 E PAM sexi e ce E 1897..... 16,699 | $187, 6H 8, 237 $75,570 
1890...... 24, 177 SINUM A 1898..... 20,972 | 263,979 1,107 | 74,894 
1891...... 25:149: 84 OL E A | 1899..... 23,493 | 249,945 5,736 65, 156 
IM Vel 25,711 | 362,900 |..coe eese [eroe nat, 1900..... 23,218 | 261,831 6, 689 | 79,911 
1593...... 19, 900 | 297,289 lucrar evum ies 1901..... 15,915 | 204,737 9, 346 112, 943 
1894......| 15,225] 189, 922 10,150 | $94,961 || 1902..... 18,220 | 812,510 8,355 _ 98,729 
1895...... 17,315 | 212,761 11,544 | 106,381 | 1908..... 25,103 | 213,109 10, 863 | 101, 792 
1896...... 14,805 | 180,134 9, 660 89, 600 


{ 
f i 


a Includes mortar colors from 1889 to 1893, inclusive. 
VENETIAN RED. 


Venetian red is not a true mineral paint, inasmuch as it is made 
from iron sulphate (commonly called **copperas” or *‘ green vitriol”), 
which is itself a manufactured product and not a natural mineral sub- 
stance. The iron sulphate is subjected to a roasting process, during 
which the sulphur is oxidized and driven off as sulphur dioxide. This 
leaves the iron oxide as a very bright red substance, which has a more 
brilliant color than the natural iron oxide pigment, which is included 
under metallic paint. 


PRODUCTION. 


During 1903 the production of Venetian red was 7,425 short tons, 
valued at $134,635, as compared with 11,758 short tons, valued at 
$196,905, in 1902, a decrease of 4,333 tons in quantity and of $62,270 
in value. The following table shows the annual production of Vene- 
tian red since 1890: 


Production of Venetian red, 1890-1903. 


Year. Quantity. | Value, Year. Quantity. | Value. 
Short tona. Short tons. 
A DUE wrens 4,000 | $84,100 |: 1897..................------ 13,603 | £294,744 
n MERE 4,191 | 90,000 | O 10,271 | 160,711 
| TR 4,900 | 106,800 | 1899.............. 00. cece eee | 11,991 | 210,361 
A ie De M LU 8,214 | 61,100 | e a E 14,696 | 236,574 
ce AMAN NBN 2,983 | 73,300 | 1901............-ceeeeceeeee | 9,90, 153,467 
| TRE 4,595 | 102,900 || 1902.......... esee esee !—— 1,758| 196,905 
DU MNA cate taki 4,138 | 99,866. | AAA | 134,635 


| 7, 425 | 
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SLATE GROUND FOR PIGMENT. 
PRODUCTION. 


Mineral black is the name applied to the product of the dark colored 
slates and shales that are ground for paint, and in 1903 the total quan- 
tity of these materials that were used for this purpose amounted to 
7,106 short tons, valued at $59,029, an increase of 3,035 tons in quan- 
tity and of $19,628 in value as compared with the production of 4,071 
short tons, valued at $39,401, in 1902. 

The following table does not include the production of the graphitic 
or carbonaceous shale or schist of Michigan, which is known as ** Baraga 
graphite,” nor the graphitic material obtained from Rhode Island. 
Both are used to some extent in the manufacture of graphite paints, 
as are also the purer forms of graphite from New York and Pennsyl- 
vania, the statistics of the production and value of which are included 
in those of graphite. 

The annual production of pigments made from slate and shale since 
1880 have heen as follows: 


Quantity and value of slate and shale ground for pigment, 1880-1908. 


| 


Year, | Quantity. | Value. i Year. Quantity. | Value. 
RS, EEES A A coe d. T ¡EA 
Short tona. | Short tona. | 
TSAO oris E EE E 1,120 | $10,000 | 1892...............-..-. TON 3, 787 £23, 593 
Lo SMOD TT | 1,120 | 10,000 | 1898.00.00... eee eee eee ee 3,253 95, 507 
Dio —— AE 2,240 | 24,000 | ISB... eee enne | 3, 300 35, 370 
E A uetus dyes 2,240 | 24,000 | 1895......... COE HEUS: 4,331 45, 682 
AA 2,240 | 20,000 | 1X96... eee eee ee eee 4,795 44, S5 
INA cosas tenete A 0.2019] E ce cet oe se eU oan 4, 666 46, 651 
A | 3,360 | 30,000 | 1898 ...ooooccoccocccccoooos 4,571 46,215 
o coda | 2,240: 20,000 | 1899....... Lec essence. 4,676 43, 703 
LU MSRP ee EUN 2,800 | 98,3001. A | 6,395 53, 912 
A OR 2,240 | 20,000 | 1901... eese 4, 865 41,211 
1890. ed, LE RATER RES Ts RE CTI 2,240| 20,000 1902............... eee | 4,071 39, 401 
o Oey ee NT 2,240 | 20,000 , 1903..... Lecce enne | 7,106 59, 129 


| 


a Includes mineral and carbon black. 


LEAD PAINTS. 


WHITE LEAD, SUBLIMED LEAD, ZINC LEAD, RED LEAD,LITHARGE, 
AND ORANGE MINERAL. 


Although the lead pigments do not represent mineral paints in the 
sense of those just described, they are included under this head as they 
are the products of metallic lead, from which they are manufactured, 
but their value isexcluded from the tabulation in order to avoid dupli- 
cation. The lead pigments included here are white lead, sublimed 
lead, zinc lead, red lead, litharge, and orange mineral, 
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PRODUCTION. 


During 1903 the aggregate production of all lead pigments amounted 
to 141,486 short tons, valued at $15,711,595, an increase of 18,095 
short tons in quantity, and of $3,058,810 in value as compared with 
the production of 123,391 short tons, valued at $12,652,785, in 1902. 
The imports of these lead pigments in 1903 amounted to 1,203 short 
tons, valued at $103,312, as against 1,334 short tons, valued at $114,- 
671, in 1902. This makes the total amount of lead pigments consumed 
in the United States in 1903 equal to 142,689 short tons, valued at 
$15,814,907, as against 124,725 short tons, valued at $12,767,456, 
in 1902. 

WHITE LEAD. 


PRODUCTION. 


The total production of white lead in 1903 amounted to 112,886 short 
tons, valued at $12,837,647, a decrease of 772 short tons in quantity, 
but an increase of $859,473 in value as compared with the production 
of 114,658 short tons, valued at $11,978,174, in 1902. Of the 1903 
production, the quantity of white lead in oil was 62,674 short tons, 
valued at $7,482,487, and the quantity of dry white lead and white 
oxide was 50,212 short tons, valued at $5,355, 160. 

The import of white lead during 1903 amounted to only 227 short 
tons, valued at $24,495, which indicates the gradual displacing of the 
imported pigments by those of domestic production. 

There is a tendency to substitute zinc white and barytes for white- 
lead pigments on account of the poisonous effects on the employees of 
the fumes given off in the manufacture of the white lead. A series of 
experiments have recently been conducted by M. N. J. Breton,* a 
French scientist, as to the relative merits of different white paints, and 
the results of his works are summed up as follows: 

White lead resists the action of certain acids better than its substitutes, but on 
the other hand it is quite inferior under the action of heat or sudden change of tem- 
perature, also of hvdrosulphurous emanations and of certain strong oxidizing agents, 
such as hypochlorite of soda. Besides, the white-lead paints are much less adhesive 
to the surfaces to which they are applied and have a marked tendency to blow up. 
The addition of sulphate of barium to white lead, while diminishing its covering 
power considerably, does not seem to render the paint any less resistant. The addi- 
tion of a siccative to.zinc oxide in the proportion needed to give these paints a dry- 
ing quality equal to that of the white-lead paint does not diminish the resistance of 
the paint, and often, on the contrary, at least in certain cases, increases its solidity. 
The white lead forms a simple mixture with linseed oil and not a combination, and 
the mixture is less homogeneous than that which is formed by oxide of zine. 


In experimenting as to the covering power of white lead and zinc 
oxide M. Breton found that for equal weights the spreading capacity 
of zinc oxide is nearly double that of white lead; for equal volumes 


— ——— — —— 


aScientific American, Dec. 19, 1903, 
M R 1903——70 
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the covering power of zinc oxide is superior to that of white lead; but 
as zinc oxide forms a more fluid mixture with the oil, it is necessary 
in practice to make the zine paint thicker in order to obtain the same 
result as with the white lead. 

The annual production of white lend since 1884 has been as follows: 


Production of white lead in the United States, 1884-1908. 


Year. Quantity. | Value. | Year. | Quantity. | Value. 


Short tons. | | | Short tons. | 
IR tds 65, 000 | 86, 500, 000 | )jRO E Metab e | 76,343 , $6,628,071 
VRS EDS 60.000 6,300,000 — 1K95...... llle ere 90,513 , 8,723,632 
o ME 60,000 ! 7,200,000 | ISIB. 2... ee eee eee eens 88,608 8,371,588 
e aa 70,000 — 7,560,000 ' IN97......... eee eene nee | 95,658 ' 9,676,815 
EC ENSURE RR 84,000 — 10,090,000 © IS9K.........ceceenceeeees 96,047 — 9,100,622 
Do "— 80,000 , 9,600.000 | 1599.......... sese enne 110,197 ! 11,317,957 
S Ou a cad 77,636 9,382,907 | 1900..... cess eee 95,210 — 10.657, 956 
E ONDE PR NOIRE 78,015 10,454,029 | 1901............ eere eeee ! 109,787 | 11,252, 6A 
PROB MEER: 71,485 | 8,733,620 | 1902...LLs esses eene 114, 658 11,978,174 
1608 T 72,172 | 7, 695, 130 | I MU 112,886 12,887,647 
PRICES, 


The following table shows the average yearly market prices of cor- 
roding pig lead, the net price of white lead in oil (both at New York), 
and the difference between the two since 1874: 


Average yearly net prices, at New York, of pig lead and white lead in oil, 1874-1903. 
[Per 100 pounds, } 


m O e a 


White T White TS 

Year. Pig lead. ke m pied | Year Pig lead ten n | T 
= TE RA E A eee ee eee —— E 
Mi sepes even 86.00 | $11.25] $5.25 | E ee $3.50 | $6.00 | $2.20 
id 5.95 | 10.50 455 | 1890. sesenta | 4.83 6.25 1.92 
oa 6.05 | 10.00 3.95 | 1891..........-ee- 4.33 6.37 2.05 
IE ERR RR 5. 43 9. 00 3.57 | a ous i 4.05 6. 39 2.34 
rn RECO er 3.58 7.25 8.67 | AAN 8.73 6.03 2.30 
e ee 4.18 7.00 2. 82 | 184... o 3.25 5.26 1.98 
E A, 5. 05 7.60 2.55 | 1895... eese 3. 28 5. 05 1.77 
C A 4.80 7.25 A coe 3.03 4.90 1.87 
T tata 4.90 7. 00 2.10 | a entis 8. 64 5.00 1.36 
LU NEM en 4.32 6. 85 9.56 ! 1898. . LLL esses 3. 79 5. 08 1.29 
s NAM NR 3. 73 5. 90 2.17 | 1899... csse 4.53 b. 35 E 
ces! 8. 95 6.00 2.05 || 1900......... Lese 4. 55 5.57 1.0 
TASB eene 4. 63 6.25 1.62 || 1901............... 4.51 5.87 1.36 
ad 4.47 5.75 1.28 | 1902....... sess 4.211 5.62 1.401 
ÓN 4.41 6.75 1.34 | MOB cocos | 4.23 6. 39 2.16 


— — A À— À———M—— ee -m -——— = — 


SUBLIMED LEAD. 


Another lead pigment which is sometimes classed as a white lead is 
known as sublimed lead and is obtained as a by-product in the oxidiz- 
ing smelting of galena ores; it consists essentially of lead sulphates 
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and lead oxide. The output of this pigment in 1903 produced by the 
Picher Lead Company, of Joplin, Mo., amounted to 8,592,000 pounds, 
valued at $386,640, as against 9,465,500 pounds, valued at $449,611, 
in 1902. 

ZINC LEAD. 


There is manufactured at Canyon, Cal., by the United States Produc- 
tion and Refining Company, a product known as zinc lead, which isa pig- 
ment consisting of the mixture of an oxide compound of zinc and lead 
obtained by an oxidizing, smelting treatment of lead in zinc ores in a 
furnace of special design. The production of this pigment in 1903 
amounted to 4,500 short tons, valued at $247,500, as against 4,000 short 
tons, valued at $225,000, in 1902, and 2,500 short tons, valued at 
$150,000, in 1901. | 


RED LÉAD, LITHARGE, AND ORANGE MINERAL. 


The production of red lead during 1903 shows a considerable decrease 
from that of 1902, being 8,832 short tons, valued at $1,022,754, as com- 
pared with 11,669 short tons, valued at $1,263,112, in 1902. This isa 
decrease of 2,837 short tons in quantity and of $240,358 in value. 

The combined production of litharge and orange mineral during 1903 
was 10,972 short tons, valued at $1,217,054, as compared with 13,742 
short tons, valued at $1,437,692, in 1902, a decrease of 2,770 tons in 
quantity and of $220,638 in value. 

There is still a considerable quantity of red lead and orange mineral 
imported into the United States, and in 1903 this amounted to 1,152,715 
pounds of red lead and 756,742 pounds of orange mineral. Of the 
litharge 42,756 pounds were imported during 1903. In the following 
table is given the production of white lead, sublimed lead, zinc lead, 
red lead, litharge, and orange mineral for the years 1901, 1902, and 
1903: 


Production of white lead, sublimed lead, zinc lead, red lead, litharge and orange mineral 
during 1901, 1902, and 1903. 


1901. 1902. 1903. 
Quantity. Value. Quantity. | Value. Quantity. Value. 

White lead: Pounds, Pounds, Pounds. 

In oil iris 154, 606,670 | $8,978,441 | 179,473,588 | $9,755,197 | 125,348,000 | $7, 482, 487 

Dry4. ve PA 46,966,945 | 2,274,212 | 49,841,821, 2,222,977 | 102,424,000 5, 355, 160 
Sublimed lead .........]c c cune eoo ore n rr 9, 465, 500 449,611 8, 592, 000 886, 640 
Zinc lead .............. 5, 000, 000 150, 000 8, 000, 000 225, 000 9, 000, 000 247,500 
Red lead............... 26,206,096 | 1,448,550 23, 338, 252 | 1,263, 112 17, 664, 000 1, 022, 754 
Litharge ............... 18, 919, 036 979, 586 25,510,690 , 1,298,343 20, 642, 000 1, 116, 361 
Orange mineral........ 2,174,727 224, 667 1,973, 521 139, 349 1, 302, 000 100, 693 


aIncluding white oxide. 
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IMPORTS. 


The quantity and value of the imports of white lead, red lead, lith- 
arge, and orange mineral from 1867 to 1903, inclusive, are given in 


the following table: 


White lead, red lead, ltharge, and orange mineral imported, 1867-1903. 


Red lead. 


White Icad. 
Year ending— 


Quantity. | Value. 


- 


June ;,U— Pounds, | 
[IU NENNEN EPIS 6,636,508. $130, 805 
E NP — 7,533,225 | 455, 698 
1869............ 8,948,649 — 515,783 
T6700 Sc oues ces 6, 228,285 365,706 
IST iiis _ 8,337,812 | 483,392 
res 7,153,978 | 431,477 
yr ee | 6,381,373 | 408,986 
js io osi 5i 4,771,509 323,926 
les ace er | 4,354,131. 295,642 
e Lees re 2,546,776 , 175,776 - 
Ey 2,644, 194 | 174,814 
ISIR ecco cuweve ' 1,759,008. 113, 638 
1879..... eese 1,274,196 | 76,061 
BO coco 1, 906, 931 | 107, 104 
A 1,068,030 60,132 
La 1, 161,850 | 64,493 
jud ee 1,044,478 ! 58,588 
5o NUN 902,281 — 67,918 
1885.........-.. 705,535 | 40,437 
Dec.31— | 
pe A 785, 554 57,340 
IRKT oo eee eee 804,320 | 58,602 
e DRE 627,900 — 49,903 
CN ccoo | 661,094 | 56,875 
as | 742,196 | 57,659 
E AA | 718,228 40,773 
1892..........-. 00 TM,NIN |. 40,032 
joo A | — 686,490 | 34,145 
| MARE | 796,480 ' 40,939 
1895........sss. 1,497, 892 | 79,287 
o | 1,183,538 | 52,409 
eri 1 101,39 | 48, 988 
E AN | 506,739 ! 24,334 
A 583,409 | 30,212 
1900............ 456,872 | 28, 366 
1901............! 884,073 | 21,226 
LW occ 506,423 | 25,320 
PW O 453,284 | 24,595 


Pounds. 


926, TT 


1,201, 144 | 


808, 656 


1,042,813 
1,295, 616 
1,513, 794 
1,583, 039 


7960, 644 


1, 048, 713 


749, 918 


387, 260 | 


170, 608 
143, 237 
217, 033 


i} 


| 


212,423 | 


288, HG 
249, 145 
265, 693 


| 


| 


216, 449 


597, 247 
371,209 
529, 665 
522, 026 


450, 402 | 


651,577 
812, 703 
8, 982 
947,873 


1,764, 274 | 


1, 543, 262 : 


1,386, 070 


682, 449 
716,197 
549,551 
485, 467 


1,075, 529 
1,152,715 


| 


! 


Quantity: | Value, 


853, 087 
76,773 
46, 481 
54, 626 


78, 410 


85, 644 
99, 891 
56, 305 


73,131 ' 


54, RBH 
28,747 

9, 361 

7,237 
10, 397 
10, 009 
12, 207 
10,503 
10,589 

7,641 


23, 038 
16, 056 
23, 084 
24, 400 
20, 718 
23, 807 
28, 113 
27,349 
29, 064 
53,139 
47, 150 
46, 992 
25, 780 
30, 479 
25, 532 
19, 370 
37,383 
40, 546 


| Litharge. 


t 


Quantity. Value. 


| 

! 

| Pounds. | 
230,382 $8,941 | 

' 250,615 12 
187,333 | 7,767 

| 97, 398 | 4, 442 


70,889 — 3,870 | 
66,544 | 3,396 ! 
40,799 | 2,379 | 
25,687 1,430 
15,767 950 
47,051 | 2,562 | 
40,33 || 2,317 | 
28,190 1,499 
34,195 ^ 1,667 


27,389 , 1,222 
63,058 | 2,568 
54,592 2,191, 
34,5500 , 1,312 
54,183 | 1,797 
35,983 | 1,091 


51,409 — 1,83] 
25,908 ' 1,302 


| Orange minera]. 


" t 
Quantity. | Value. 


Pounda. 


"^t 


Cano no nnooo o. 


"^". e. 


LLL 


** ^^ 9 " » . na 


lee "a.c. 9.- 


"^. c 


6ra.n... o. ..oo. 


E A 


"-"""—"""-"""" ra. .on..o 


. e... a 


e... .o.. 


DII 


"t 


"nt 


e. uo...» 


.....oo»o 


"en 


"^4 


.o nooo. 


"^ 


a. no...» 


"2*9 


"a. 


02.21]. AA 


41,230! 1,412 | 
48,253 | 2,146 ! 
04,586 | 3,108 
56,737 | 1,81 
42,582 | 1,310 


38,595 ! 1,061 
97,007 | 2,812 | 
501,000  À 1,615 
60,984 1,931 
56, 417 | 2,021 
65,127 | 3,614 
77,314 2,852 
49,306 , 1,873 
88,115 | 2,908 
42,756 ^ 1,464 | 


....o uo... ..0. 


1, 409, 60] 
1,385, 825 
1,386, 464 
1, 689, 367 
1, 359, 651 
1, 486, 042 
795,116 
1,141,387 
1, 068, 793 | 
977, 644 | 
997, 494 | 
756, 742 | 


"2^9 


eo. .o.» 


58, 614 
66, 492 
51,077 
67, 519 
37,74 
AR, 142 
61, 885 
52, 409 
49, 060 
36, 407 
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ZINC WIIITE. 


As was stated under the head of white lead, there has been consid- 
erable work done in experimenting as to the actual value of zinc white 
as a pigment in competition with white lead, and the experiments have 
resulted in showing that zine white can be used satisfactorily in com- 
petition with white lead. As has already been stated, zinc white has 
also the advantage of the fact that in its manufucture the workmen are 
not subject to any poisonous fumes as they are in the manufacture of 
white lead. The production of zinc white has increased steadily for 
the last ten years, and during 1903 it amounted to 62,962 short tons, 
valued at $4,801,718, as compared with 52,730 short tons, valued at 
$4,023,209, in 1902, an increase of 10,232 short tons in quantity and 
of $778,419 in value. 

The following table gives the production of zinc white (zine oxide) 
from 1880 to 1903, inclusive, and illustrates the continual growth in 
the manufacture of this pigment: 


Production of zinc white, 1880-1908. . 
Year. Quantity. Value. Year. | Quantity. ; Value. 
Short tons. Short tons. | 

SS TERN ERE 10,107 | $763, 738 | TRO? cols cioe doas 27,500 — $2,200,000 
lastra: 10, 000 700,000 © 1893....... ls essssese ene 24,059 ' — 1,804, 420 
ju eL RO 10, 000 700,000 | ISUM...LLLLLLee eee eene 19,987 | 1,399,090 
td | 12, 000 840,000 | INCA. oann eee ceececeseeeee | 20,710 1,449,700 
quu NA | 43,000! — 910,000 ' LM ccoo | — 920,000 | 1.400.000 
Dos PNE TN NES 15,000 | 1,050,000 , O 25,000 | 1,750, 000 
A 18, 000 | 1,410,000 | TH. iere ec cecterscs | 8300, 2,310,000 
sa 18, 000 | 1.410:000: 1809: 5 ri ipe acted | 40, 146 | 3, 211, 680 
AN 20,000 , 1,600,000 || 100) ........2.. cece ewes 48,840 — 83,667,210 
A EE AEE TOTE | 16,970 1,397,600; 1001, coa icines ' 46,500! 3,720,000 
S OMNE ES 1,600,000 ON — 82,730 |— 4,023,299 
| | 4, 801, 718 


TSU A edu | 23, 700 1, 600, 000 | 1053]. usa tibi edes ekic | 62, 962 
» SE SIR eR EE | 


IMPORTS. 


There continues to be a considerable import of zinc oxide into the 
United States cach year, but it represents but a small percentage of 
the total quantity of this pigment consumed. During 1903 the imports 
of zinc oxide were: Dry, 3,187,042 pounds; in oil, 166,034 pounds; 
total, 3,653,076 pounds, as compared with dry, 3,271,385 pounds; in 
oil, 163,081 pounds; total, 3,434,466 pounds in 1902, an increase for 
1903 of 218,610 pounds, or about 6 per cent over the imports of 1902. 
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The following table shows the quantity of zinc white, dry, and in 
oil, imported into the United States since 1885. 


Imports of zinc oxide (dry and in vil), 1885-1908. 


Year ending— Dry. In oil. | Year ending— | Dry. In oil. | T 
Pounds. | Pounds. | Dec. 31— | Pounds. | Pounds. 
June 30, 1885............... 2,233,128 | 98,566 1894........... | 8,371,292 | 59,291 | $12,6% 
Dec. 31— | 1895. .......... 4,546,049 | 129,343 ' 153, 641 
(aos 3,536,289 | 79,788 | 1896........... 4,572,781 | 311,023 | 161,19 
e elec eL | 4,961,080 | 123,216 || 1897........... 5,564,763 | 502,257 | 206, 636 
E usisresateeeoes 1,401,342 | 51,985 | 1898........... 8,342,235 | 27,050 | 130,099 
E EO 2,686,861 | 66,240 1899........... 3,012,709 | 41,699 | 172,99 
1590. ee 2,631,455 | 102,298 1900........... 2, 618, 808 38,706 | 112,39 
o RENDERE 2,839,351 | 128,140 1901 65.5 3,199,778 | 128,198 166,98 
A edes 2,442,014 | 111,190 1002 AAA 3,271,385 | 163,081 | 167,064 


1808 A enLoene iE 3,900,749 | 254,807 1908... 2 ececs 3,487,042 | 166,034 | 188,494 


In addition to the imports given in the preceding table there were 
imported during 1903, 1,129,805 pounds of white sulphide of zinc, 
valued at $33,077. Zinc sulphide is known commercially as lithopone. 


ASBESTOS. 


— - L—————— 


By JosrrH HYDE PRATT. 


INTRODUCTION. 


In previous reports on the subject of asbestos detailed descriptions 
have been given of the two minerals which form the sources of com- 
mercial asbestos, the chrysotile and the amphibole varieties, and they 
have been compared as to their relative market values and the demand 
for them. The American localities for both these varieties of asbestos 
have also been described somewhat at length. In the present report, 
therefore, these points are only touched upon, while the uses of 
asbestos and the origin of the chrysotile variety are taken up more 
in detail. 

The demand for the chrysotile asbestos is still increasing, while that 
for the amphibole is only just holding its own. It is because of the 
cheapness with which the amphibole asbestos can be mined and manu- 
factured and because of the scarcity of the chrysotile variety that even 
the small demand for the inferior amphibole asbestos is maintained. 


OCCURRENCE AND LOCALITIES. 


The amphibole asbestos, which is usually found in granitic or schis- 
tose rocks, either in pockets or in well-defined veins, occurs in such 
quantity and forms such a very high percentage of the rock mass that 
is removed in mining or quarrying it, that its cost per ton for mining 
is very low. On the other hand, the chrysotile variety, which is always 
found in serpentine rocks, does not occur in any regular vein forma- 
tion, but as seams of varying width which pinch out and widen, some- 
times clustering together and again occurring sparingly, so that it is 
necessary to mine from 30 to 90 tons of the rock to obtain one ton of 
the asbestos. The heat-resisting properties of both of these varieties 
of asbestos is approximately the same, so that when this characteristic 
of the asbestos is the only quality desired the amphibole variety would 
give as good satisfaction as the chrysotile, but whenever strength of 
fiber as well as nonconductivity of heat is desired, the chrysotile variety 


is the only one that can be used satisfactorily. 
1111 
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The sources of supply of amphibole asbestos in the United States 
are very numerous, and during the last two years a number of new 
companies hav> been organized and have begun operations for the 
production of this variety of asbestos, but on account of the small 
demand for it their production and sale must be limited. 

The Connecticut Asbestos Mining Company, whose deposits of 
amphibole asbestos are in the town of New Hartford, Conn., has 
erected a complete plant for crushing and rolling the crude rock and 
for separating the fiber. This company treated a small portion of its 
production of 1903 and prepared it for market. At the Bedford 
County, Va., deposits of the American Asbestos Company a 40-ton 
plant for crushing and separating the asbestos is nearly completed. 
This company has mined a large quantity of crude rock and has it 
stored ready for treatment when its mill shall be completed. 

The Sall Mountain Asbestos Company, whose deposits are located 
at Sall Mountain, White County, Ga., still continues to be the largest 
producer of asbestos in the United States. There was no production 
in 1903 from the other Georgia deposits of amphibole asbestos. This 
is also true of the North Carolina deposits located in Polk, Mitchell, 
and Wilkes counties, where this variety of asbestos is known to occur 
in large quantity; and it is true also of the Wisconsin deposits located 
near Stevens Point, Wood County, and of the Vermont deposits. 

Notwithstanding its quantity, cheapness, and ease of production and 
transportation, many of the largest manufacturers of asbestos prod- 
ucts in the United States do not handle the amphibole variety. 

There was a small production of the chrysotile asbestos in 1903 from 
the Dalton locality, in Massachusetts. There are a number of locali- 
ties from which specimens of chrysotile asbestos have been received 
and examined, some of which were of very fine quality. There was 
no production of any chrysotile asbestos during 1903 at the Vermont 
localities in Orleans and Lamoille counties. The most promising 
deposits in this section are those of the Vermont Asbestos Company 
and the Tucker Asbestos Company. The former company’s deposits 
are located about 6 miles northeast of Belvidere Mountain and 2 miles 
northeast from the village of Lowell. The Tucker Asbestos Com- 
pany’s property is on the eastern slopes of Belvidere Mountain, in 
the southwestern part of Lowell Township, Orleans County, about 5 
miles southwest of the village of Lowell. Development work was 
carred on in 1903 on both these properties, and they offer perhaps 
at the present time the most favorable opportunity in the Vermont 
district for developing deposits of chrysotile asbestos. __ 

There was no production in 1903 from the Wyoming, California, 
North Carolina, and Michigan deposits, which were described in the 
report for 1902. 

The deposits of chrysotile asbestos in the Grand Canyon, Arizona, 
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which are owned by the Hance Asbestos Company, were mined to a 
small extent, but most of the work was along the line of development. 
Hence the production of asbestos from this property in 1903 was 
small The quality of the asbestos is exceptionally good, and some of 
the fibers are 3 inches in length. Although this property is in the 
Grand Canyon of the Colorado and on the north side of the river, 
about 3,500 to 4,000 feet below the rim, it is well worthy of thorough 
investigation on account of the quantity and the quality of the asbestos 
now exposed. 

In 1903 a deposit of chrysotile asbestos was found in Arizona at the 
head of Pinto Creek, 23 miles west of Globe, Gila County. This 
deposit has been located by Mr. M. L. Shackelford, of Prescott, Ariz. 
The serpentine in which the asbestos occurs can be traced for over 3 
miles, and the asbestos occurs near the contact of the serpentine with 
the other country rock, and is found in small seams over a width of 
from 5 to 40 feet. Samples of this asbestos have been examined and 
were found to be of the finest quality, the fibers varying from a frac- 
tion of an inch to 2 or 3 inches in length. The only work that has 
been done on this deposit up to the present time is the one year’s 
assessment work, so that there is not very much known as yet regard- 
ing the extent of the deposit or the percentage of asbestos that can be 
obtained in mining. 

In Yancey County, N. C., bout 8 miles west of Spruce Pine, on the 
road to Burnsville, near the junction of the North and the South Toe 
rivers, chrysotile asbestos has been found in some quantity on a hill 
which rises about 300 feet above the surrounding country. The fiber 
is of good quality, and although but little work has been done on the 
deposit, the serpentine has been proved to contain the asbestos for a 
distance of 250 feet in length by 50 to 75 feet in width. A tunnel 
running about 35 feet below the outcrop encountered the same chryso- 
tile asbestosat that depth. The depositis within 2 miles of the railroad 
and is thus insured favorable transportation facilities. This property 
is being developed by Mr. O. H. Blocker, of Old Fort, N. C. 

Canada continues to be the chief source of supply of the chrysotile 
asbestos, and a large proportion of its production is imported into the 
United States. During 1903 several foreign localities for chrysotile 
asbestos were reported, but thus far none of them have been devel- 
oped to such an extent that their products are on the market in any 
considerable amount. One deposit, which is being investigated by 
Mr. H. G. Neelands, of Nelson, British Columbia, is located in the Lar- 
deau Valley, in Saskatchewan, on that branch of the Canadian Pacific 
which leads to Trout Lake. 

An asbestos deposit in the province of Kuopio, Finland, about 
halfway between Kuopio and Joensuu and close to the railroad, has 
recently been located, and it is stated that large quantities of the 
mineral have been exposed ready for quarrying. 
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Another deposit of asbestos is reported to have been discovered in 
the province of Irkutsk, in Siberia, about 14 miles from the Kitoi 
River. This riveraffords ample water power and cheap transportation 
to the railroad. There have been a number of companies organized 
to develop these various deposits. According to the consular reports, 
the fiber is of very good quality and equal to the Canadian. 

Considering the value of chrysotile asbestos and the increasing 
demand for it, which would become much greater if there was much 
reduction in the price, it is only natural that any new deposit of this 
mineral, irrespective of its location, should attract a great deal of 
attention. 


PRODUCTION. 


During 1903 the production of asbestos in the United States was 
principally from the Sall Mountain, White County, Ga., deposits, 
with smaller quantities from near Dalton, Berkshire County, Mass., 
New Hartford, Conn., and Grand Canyon, Arizona. The total quan- 
tity amounted to 887 short tons, valued at $16,760, with an average 
value of about $19 per ton. This production is a decrease of 118 tons 
in quantity and an increase of $560 in value as compared with that of 
1902, which amounted to 1,005 tons, valued at $16,200. This rela- 
tively large increase in value is due to the high price per ton received 
for the product from the Grand Canyon in Arizona, which averaged 
about $150 per ton. Besides the above production, there were reported 
about 4,000 tons of crude asbestos rock obtained in development work, 
which have not been treated in any way and are for the most part still 
on the mine dumps. The production was all of the amphibole variety, 
with the exception of the small amount of asbestos produced in Massa- 
chusetts and in Arizona, which was of the chrysotile variety. The 
decrease in the amount of asbestos produced in the United States is 
due to the very small demand for the amphibole variety, notwith- 
standing its very low cost as compared with the chrysotile variety. The 
largest quantity of asbestos that has ever been produced in the United 
States in a single year is 1,200 tons. This production was obtained in 
1882 and was valued at $36,000, or $30 per ton. In the table that fol- 
lows there is given the annual production of asbestos in the United 
States and its value since 1880. 
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Annual production of asbestos, 1880-1903, 


Year. | Quantity. | Value. | Year. Quantity. | Value. 
E —— di a q — 
Short tons. | Short tons 

SOO AAA 100: A AMM IN 104 $6, 416 
E AA ETE 200 "WINS AAA 50 2,500 
A ——— Y 1,200. | 96,000) 11 1804 oio o5 59425936 2e ett 325 4, 463 
INE. ve 66a AS E 1,000 30,000 | MON uisa ask O 795 13,525 
A TE 2,000 | 30,000 1] 1990. oue cov) rA Fior 504 6, 100 
|; S EM | 300 LAI AR ANO 580 6, 450 
Fee REO AN ne | 200 A RAN G5 605 10, 300 
nI A II 150 E? AAA 681 11,740 
(1. NM HR is eee | 100 |. 8,000 || 1900.1... eec ra sa nnns 1,004 | 16,310 
Do. ————— TE 30 | 2,8901 MAA 747 13, 498 
IBD ARRE, 7 4,900 || 1900... ceo rrr ro 1, 005 16, 200 
1E o ordino de eo ARAM ELS 66 | 2900 1 PUR APRA AA 887 16,760 


When the figures of this table are compared with those of the 
following, which gives the value of the imports of asbestos into the 
United States, it will be seen how very small is this home production 
and how important it is to obtain in this country a supply of the 
chrysotile asbestos. 

IMPORTS. 


Nearly all of the asbestos imported into the United States is obtained 
from the Canedian deposits and is of the chrysotile variety. The 
value of the asbestos imported into the United States since 1869 is 
given in the table below: 


Value of asbestos imported, 1869-1903. 


jJ] Unmanu- | Manufac- Total. Unmanu- | Manufac- Total. 


Year ending— 


| fnctured. | tured Wem Mamet’) Tout. | vearenamg— [fette Year ending— factured. | tured. 
June 30— | | Dec. 31— | 

DA ORTA $310 $310 | 1885........... $73, 026 $617 | $73,643 
7 ri EX Lan 7 7 T NERA A 124, 193 932 | 135,125 
(2 ERA FOND 12 12 RN 140, 264 581 | 140,845 
A rr ERAT A TR 168,584 | 8,126 | 176,710 
Ty AMOR ite e 18 SERRE RAN 254,239 | 9,154 | 263,393 
Cf A lara 152 5 TERN HAN 252,557 | — 5,942 | 257,899 
A 4,7 1,077 | 5,783 > ROM 353,589 | 4,872 | 358,461 
e MP 5, 485 396 | 5,881 1892. .......... 262,433 | — 7,209 | 269,642 
IMG iioc ctas 1,671 | L5» 3,221 T NEM 175,602 | 9,403 | 185,005 
b ees 3, 536 372 | 3,908 Md ts 240,029 | 15,989 | 256,018 
o RR 3,204 |  4,024| 7,828 TA 225,147 | 19,731 | 244,878 
1880............ $796 A 9, 736 M o 229,084 | 5,773 | 224,857 
O 27,717 69 | 27,786 tacos sl 263,640 | — 4,624 | 268,264 
E A ee | 15,285 504 | 15,739 o ER 287,636 | 12,897 | 300,533 
1 0...0. 24, 369 243 | 24,612 A 303,119 | 8,949 | 312,068 
ee 48,755 | 1,185 | 49,940 eo 331,796 | 24,155 | 355,951 
ML 667,087 | 24,741 | 691,828 

| "EMPATE 729,421 | 33,011 | 762,432 

T REA 657,269 | 32,058 | 689,327 
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As is seen from these two tables, the value of the asbestos imported 
into the United States in 1903, as compared with the home production, 
was as $689,327 is to $16,760, the value of the home production being 
about 2.4 per cent of the imports. The demand for an asbestos fiber 
of length sufficient for it to be used in spinning is really greater than 
the supply, though the supply of the short fiber readily keeps up 
with the demand. 


PRODUCTION OF CANADIAN ASBESTOS. 


As most of this importation of asbestos into the United States was 
from Canada, there is given in the following table the production of 
this mineral in that country: 


Annual production of asbestos in Canada, 1879-1908. 


Year. Quantity. Value. Year. Quantity. Value. 

Short tona. Short tone. 
a aT At I EEEE E ATE 300 $19,500 (IS ca a 6, 012 $388, 462 
IBS ec oL e 380 24,700 || AA we atecaeew weds 6, 473 313, 806 
A 510 | — 35,100 | ISM. eee 7, 630 420, 825 
di 810 52,650 IO aan 8,756 368, 175 
BONS os llc ee LEE Ur sce webs 955 68,750 11M 12, 250 429, 856 
TOS p "— —À 1,141 75,079 11.1897 dero e nex co Ee S a 30, 442 445, 368 
A T 2, 440 142, 441 || I898 ss a 23, 785 486, 227 
IBS. Ec use aped us 3, 458 206,251 || A a 25, 536 485, 849 
jt rer 4,619 2065 910-1900 scere RECS REDE. a 30, 611 763, 431 
joo E EIE 4, 404 255,007. 11-1901: 711.32 92 rea VW EVE a 38, 079 1,186, 434 
TON coals dose ra S RE ERES RE 6,113 426, 554 || 1902... o osa a xn b 40, 416 1,148,319 
ARO A PESE tate eee. 9, 860 | 1,260,240 || 1908........ cc err rr c 42, 328 904, 852 
p f.) P 2 beacuse eek oe 9, 279 999, 978 


UE oe 


a Including asbestic. b Including 10,197 tons of asbestic. c Including 10,548 tons of asbestic. 


This table shows a decrease in value of the production of 1908, as 
compared with that of 1902, although the tonnage was greater. This 
is due principally to the greater percentage of the second grade of 
asbestos obtained and to the larger amount of asbestic. 


FLINT AND FELDSPAR. 


By HENRICH RIES. 


INTRODUCTION. 


The figures of production show in some cases an increase, in others 
a decrease as compared with those of last year. The States from 
which the product was obtained were much the same as those in 1901, 
although several that were active in 1902 reported no production in ' 
1903, as is shown in detail below. 


FLINT. 


PRODUCTION. 


The production of flint or quartz in 1903 amounted to 40,046 short 
tons of crude flint, valued at $38,736, and 15,187 short tons of ground 
flint, valued at $118,211, a total of 55,233 short tons, valued at $156,947. 
This was an increase in production of 18,868 short tons, and in value 
of $12,738. The quarries of Wisconsin and Virginia were idle this 
year, as were also several in other States. The production for 1902 is 
given below, the value of the crude material bcing that given at the 
mines, and of the refined that given at the mills. This is included 
only in those cases where the firm mining the flint grinds its own 
material. 


Production of flint in the United States in 1908, by States. 


ES man p ES n t 


| 


Crude. Refined. 


State. rd x Weoo a 
Quantity. | Value. | Quantity. | Vahue. 


Short tona. Short tons. 

COUDneeteut Coole c voe esu Eiern aa baut Ra e cum (a) (a) (c) (c) 
MN PV IANO eases dower esie a ES M. (b) (b) 15, 187 118,211 
Now A eeu dtoddonmem e ett btc t d 4, 889 11, 000 (c) (c) 
North Carolia nia e eer KODIPDUA a PE EE eus (5) (b) A A 
Pennsyl yanis Irc" AA 85,157 27,736 (c) (c) 

(xin tx Td PP 40, 046 | 38, 736 | 15,187 118,211 

| 

a Included under New York. b Included under Pennsylvania. c Included under Maryland. 
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These figures do not represent the entire amount of flint consumed 
annually in the United States, for much is imported from Europe in 
the form of rolled flints. 

The value of the flints and flint stone, unground, imported in 1903, 


was $101,103. 


The production of flint from 1892 to 1903 was as follows: 


pu Me 


| 
| 
Hore ! — 90,295 | 
| 
| 


| Crude. 


Production of flint in the United States, 1892-1908. 


Ground. 


Total. 


| Quantity. Value. | Quantity. | Value. | Quantity. | Value. 


Short tons. 


a 42, 560 


a 12, 458 
a 13, 466 
a 21, 425 
a29,852 | 
18,611 | 
16,777 | 


40, 046 | 


34, 553 
30, 602 
35, 046 
38, 736 


————— ——— ——— ———————— 


a Includes both crude and ground. 


FELDSPAR. 


PRODUCTION. 


The production of feldspar in 1903 amounted to 13,432 short tons of 
crude feldspar, valued at $51,036, and 28,459 short tons of ground 
feldspar, valued at $205,697, a total of 41,891 short tons, valued at 
$256,733. This is a decrease from the total production of 1902 of 
3,396 short tons, but an increase in value of $6,309. These figures do 
not show the entire amount of spar consumed in this country annually, 
for some is imported from Canada. 

The production for 19083 is given below, the value of the crude 
material being that given at the mines, and of the refined that given at 
the mills when ground by the firm owning the mine. 


"ea 2cco0266069|l259006222a9* 


851,798 
118, 605 
109, 163 
118, 211 


13, 747 
12, 458 
13, 466 
21, 425 
29, 852 
32, 495 
34, 420 
36, 365 
55, 233 


$50, 000 
63, 792 
319, 200 
21, 038 
24, 26 
26, 227 
42, 670 
180, 345 
86, 351 
149, 297 
144, 209 


"156, M7 
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Production of feldspar in the United States in 1908, by States. 


Crude. Refined. 
State. —-- -— --— 
Quantity. | Value. | Quantity. | Value. 
| Short tons. Short tona. 
CONNOR (a) (a) 7,435 $55, 628 
MALOS A AS (a) (a) (b) (b) 
Maryland secessione ele cet elie prd iie is 3,643 | $13,079 11, 958 71,560 
New YOLE d hine oe tee a E EAA ean as 5, 304 23, 561 (5) (b) 
Pennsylvania ..... A ex oes 4,485 14, 396 9, 066 78,509 
Toi A een ee O E 13,432 | 51,036 28,459 | 205,697 
| 
aIncluded under New York. 
b Included under Pennsylvania. 
The production of feldspar from 1892 to 1903 is as follows. The 


figures since 1895 represent information collected directly by the 
Geological Survey, and are more approximately correct than those for 
preceding years: 


Production of feldspar, 1892-1903. 


Crude. | Ground. Total. 
Year. qe FE 

Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 

Short tons. Short tona. Short tona. 
jl ——— ]—X stone —— a 16,800 | 875,000 |............]-..-. ee 16, 500 $75, 000 
180d coa ED oT ue M oz edt dS a 20,578 68. JUI osos os css ete Soe 20,578 68, 307 
1801.5: 22 vende ppUCRDIU DEA ERES a19,264 | 167,000 |............].......... | 19, 261 167, 000 
1895. —— a a a 8,523 20:000 1 s ese ecu Uu ewe ive Decr 8,523 80, 000 
IND annuit a a 10, 203 25,200 AAA cates eae 10, 203 35, 200 
A A t est es a 12,516 LEON Lp C 12, 516 43, 100 
TRIR E ate TO j 413,440 22.900 - osos envie ka adus anced ae 13, 440 32, 395 
IBUS. i ru porca a EE EFC E 021,209 | 211,545 A ER [emus EE 24,202 211,545 
A een woes 1,787 7,259 23,034 | $173, 712 21,821 180, 971 
A ura quu e Le S iet 9, 960 21, 699 21,781 | 198,753 34, 741 220, 122 
1909. acre DIN a ee PIS t. 21,870 55, 501 23, 417 194, 923 45. 287 250, 424 
A e esu ei VA 13, 432 | 51, 036 28,459 | 205,697 41, 891 256, 733 


a Includes both crude and ground. 


GRAPHITE. 


By JoserH HYDE PRATT. 


INTRODUCTION. 


There are three distinct varieties of graphite on the market—crys- 
talline, amorphous, and artificial. These are used to some extent for 
the same purpose, but there are some uses to which each is especially 
applied. Of the two natural forms of graphite the crystalline is the 
more valuable, and is usually a purer grade of graphite, being worth 
about $70 per ton, while the amorphous is only worth about $15 per 
ton. The artificial graphite averages still higher in value, about $92 
per ton, this being due to the particular form in which some of it is 
produced. 

Crystalline graphite.—This variety can be used for all purposes 
for which graphite is required, but its chief uses are in the manu- 
facture of refractory products, lubricants, electrotypes, and pencils, 
for which it is especially adapted on account of its purity. It has 
been estimated that of all the crystalline graphite consumed in the 
country, 55 per cent was for crucibles, 15 per cent for stove polish, 
10 per cent for foundry facings, 5 per cent for paint, and 15 per 
cent for all other purposes, including pencils, powder glazing, electro- 
typing, steam packing, and various other minor uses." The coarser 
and purer form of the crystalline graphite is used for the manufacture 
of crucibles, pencils, lubricants, and electroty pes, and is known on the 
market as lump graphite and chip graphite, the former being more 
valuable. For the other purposes, as in the manufacture of stove 
polish, foundry facings, paints, ete., those grades of crystalline graph- 
ite known as dust and sweepings, are used, the dust having the higher 
price. 

The bulk of the world’s supply of crystalline graphite is obtained 
from the island of Ceylon. Masses of graphite have been found that 
weighed several hundred pounds. In the United States crystalline 
graphite is obtained principally from Essex and Washington counties, 
N. Y., and from Chester County, Pa., with smaller amounts from 
Coosa and Clay counties, Ala. In Colfax County, N. Mex., and 
Albany County, Wyo., there are deposits of graphite varying from 


a Mineral Resources U. 8. for 1902; U. S. Geol. Survey, 1904, p. 975. 
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semicrystalline to crystalline that are being developed and mined to 
a limited extent. 

The refining of crystalline graphite is accomplished with but little 
difficulty, and the resultant product is usually very pure and free 
from any injurious compound. In some instances masses of the crys- 
talline graphite are obtained that need no refining, and are ready for 
the crusher after simply being hand-cobbed. 

Amorphous graphite.—The occurrences of amorphous graphite are 
very much more abundant than those of the crystalline variety, but 
on account of the difficulty experienced in refining the crude ore, 
many of these deposits are not at the present time of commercial 
value. There are still others that are so isolated from railroad trans- 
: portation facilities that it is impracticable to attempt to work them. 
Schists are often impregnated with graphite to such an extent that 
they become graphitic schists, and they have been observed extending 
over a number of miles of territory. Usually these schists contain 
also minute particles of quartz (silica), and although they may carry 
a very high percentage of graphite, it is impossible in many cases to 
obtain commercially a pure and marketable graphite. This is due 
partly to the intricate manner in which the grains of quartz and 
graphite are intermingled, which makes it almost impossible to sepa- 
rate the quartz completely from the graphite, even by extremely fine 
crushing. "Then again graphite and mica are found lying in parallel 
positions, so that it is almost impossible to separate the foliae of one 
mineral from those of the other. In some instances the deposits of 
graphite are worked on a limited scale, and the production is shipped. 
directly as mined for use for foundry facings and paints. 

The greater part of the world's supply of amorphous graphite is 
obtained from Austria-Hungary. 

In the United States supplies of this variety of graphite are obtained 
principally from Providence County, R. I., and Baraga County, Mich., 
with smaller amounts from Sonoma County, Cal.; Barton County, Ga.; 
Wake County, N. C.; Lawrence and Pennington counties, S. Dak.; 
Portage County, Wis., and Ormsby County, Nev. A new deposit of 
graphite has recently been reported 3 miles east of Bossburg, Wash., 
on Kelly Hill, in the Parnell group, but little work has been done as 
yet to determine the extent of the deposit. There are large quanti- 
ties of the amorphous graphite used in the manufacture of paints and 
for foundry facings. Some is also used in the manufacture of cruci- 
bles. The difficulty of purification of the amorphous graphite pre- 
vents its use for the manufacture of lubricants, the better quality of 
pencils, electrotypes, ete., except in a few instances, as in the case of 
some of that obtained from Bavaria and Mexico, and from one or two 
places in the United States. 

Artificial graphite.—Methods for the production of artificial graph- 
ite have been known for a great many years, but it is only within the 
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last cigbt years that a method has been devised for manufacturing it 
commercially. The three principal methods by which artificial graph- 
ite have been made are: (1) By heating amorphous carbon to a very 
high temperature in the electric furnace. (2) By dissolving an excess 
of carbon in a molten metal at a high temperature; on allowing the 
metal to cool down the excess of carbon separates out as graphite. 
(3) By the dissociation of certain carbon compounds by means of 
metallic iron, or iron oxide, at high temperatures. The method now 
employed in the manufacture of artificial graphite was discovered by 
Mr. E. G. Acheson, who also discovered carborundum. Mr. Acheson 
defines his method of manufacture as follows: ¢ 

This method of manufacturing graphite 1 would define as consisting in heating 
carbon, in association with one or more oxides, to a temperature sufficiently high to 
cause a chemical reaction between the constituents, and then continuing the heating 
until the combined carbon separates in the free state. It is not, however, limited 


to the use of oxides, as pure metals, their sulphides and other salts may be used, 
but for various reasons the oxides are to be preferred. 


This process was first patented in 1896, United States patent No. 
568323, entitled ‘‘ Manufacture of Graphite,” having been issued to 
Mr. Acheson. This patent reads partly as follows: 

I have also discovered that in order to produce pure graphite from carbonaceous 
materials there is an indirect conversion, and that the act of the formation of the 
graphite is more in the nature of an act of dissociation of the carbon from its combi- 
nation with other materials than a conversion of the ordinary carbon into graphite, 
and that, as a preliminary step, the carbon has to be combined chemically with 
some other material. Thus, I have found that if the carbonaceous material or car- 
bon used in the process contains a considerable proportion of mineral matter, or if it 
is mixed with a certain proportion of oxide or oxides, such as silica, elay, alumina, 
manganese, lime, or oxide of iron, and subjected to the treatment as hereinafter set 
forth, the yield of graphite is enormously increased and the product is most satis- 
factory. 

As 1s seen from the preceding extract the preparation of the arti- 
ficial graphite is not made directly from the carbonaceous material, 
but by its conversion first into a carbide and its subsequent dissocia- 
tion into graphite. 

The first use made of the Acheson process was in the manufacture 
of electrodes for use in electrolytic processes. Now, however, it is 
manufactured on a large scale, and sold for many of the purposes 
for which crystalline graphite is used. 


EXAMINATION OF GRAPHITE DEPOSITS. 


On account of the constant increase in the demand for graphite, and 
of the fact that there is from six to ten times as much graphite 
imported into the United States as there is mined in this coun- 
try, there is a great deal of interest aroused over the discovery 
of any large deposit of this mineral, especially of the crystalline 


a Jour. Frank. Inst., June, 1899. 
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variety. Any deposit of this mineral within reasonable distance of 
railroad transportation is worthy of investigation. There are, how- 
ever, a number of points to be taken into consideration in estimating 
the value of a graphite deposit, beside its location and cost of mining, 
which are: (1) Its variety, crystalline or amorphous. (2) The per- 
centage of graphite in the ore. (3) The impurities that contaminate 
the ore, as mica, quartz, iron oxide, clay, etc. (4) Whether these im- 
purities can be eliminated commercially. (5) The purpose for which 
the cleaned graphite can be used. Although it is important to know 
accurately the percentage of graphite that an ore carries, this is not 
of the first importance. It is very essential to determine whether or 
not the graphite ore can be so cleaned and refined as to produce a 
marketable product, and this should be determined before any large 
amount has been spent in the development of the deposit. 


DETERMINATION OF GRAPHITE IN AN ORE. 


In estimating the percentage of graphite in an ore, the customary 
method is to burn off the particles of graphite from a given quantity 
in a weighed crucible. This, however, is open to error unless allow- 
ance is made for the moisture and organic matter that the sample may 
contain. A method recently described by Mr. J. Dunraven Young? is 
as follows: 


Mix one-half gram of high-grade graphite (or 1 gram low-grade graphite) with 
l gram of finely pulverized wood charcoal and transfer without loss to a weighed 
platinum crucible and burn, oceasionally stirring the contents of the crucible with a 
platinum wire. The combustion will he completed in thirty to sixty minutes. The 
crucible and contents, after being cooled, are weighed. This residue will consist of the 
nouvolatile matter of the graphite, together with the ash of 1 gram of charcoal. 

Next determine the ash in 1 gram of charcoal by the usual method of burning in 
a platinum crucible. The weight of the ash of the charcoal is then deducted from 
the above residue, the difference being the weight of the nonvolatile matter present 
in the weight of graphite taken. If the weight of this residue, thus corrected, is 
dedueted from the weight of graphite taken, the difference, which is the loss on 
ignition, will represent the weight of graphitic carbon, provided no volatile matter 
ig present. In general the results thus obtained will not be reliable unless the follow- 
ing correction is applied: 

Into a weighed platinum crucible put 1 gram of the graphite, close the crucible 
very tightly with the cover and set the latter upright on a clay triangle. Next heat 
the crucible for three to five minutes, giving it the highest temperature attainable 
with a good Bunsen burner, and allowing the flame to pass around the crucible on 
all sides. Then cool the crucible in the desiccator and weigh. The luss in weight 
represents the volatile noncombustible matter in 1 gram of graphitic rock. This 
“Joss on ignition in closed crucible’? must be added to the weight of the nonvolatile 
residue or subtracted from the weight of the graphitic carbon as obtained above. 
The results so obtained are very accurate if the gangue matter consists only of quartz, 
clay, silicates, carbonates, or volatile organic matter. The results are not reliable if 
sulphurets are present. If such is the case it will be necessary to select one of the 
other methods for estimating graphitic carbon. 


————— PESCE ——— == i — A e a 


aThe Mining World, July 18, 1903. 
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PRODUCTION. 


The value of the total production of graphite in the United States 
during 1903 was $225,554, as compared with the total value of $182,108 
in 1902. This is an increase of $43,446 in value, which was due almost 
entirely to the increase in the value of the production of the amorphous 
graphite. 

'rystalline graphite.—The production of crystalline graphite in the 
United States during 1903 amounted to 4,538,155 pounds, valued at 
$154.170, which is an increase of 601,331 pounds In quantity and of 
$28,026 in value as compared with the production of 3,936,824 pounds, 
valued at $126,144, in 1902. In 1903 there were about 1,000,000 
pounds sold in the crude state, a considerably larger quantity than 
was sold in the crude state in 1902. There would have been a still 
larger increase in the 1903 production if the mill of the Federal 
Graphite Company, in Chester County, Pa., had not been destroyed 
by fire early in 1903. It has been rebuilt, but was not completed 
until late in the fall. This caused a very decided decrease in the 
Pennsylvania production. 

The average price per pound received for the 1903 product was 33 
cents, which is one-fifth of a cent higher than the average price 
received per pound in 1902. 

The States from which this production of crystalline graphite was 
made are given in the order of the value of their production, as fol- 
lows: New York, Alabama, Pennsylvania, New Mexico, and Wyoming. 

Amorphous graphite.—There was a very large increase in the pro- 
duction of amorphous graphite in 1903. The production amounted to 
16.591 short tons, valued at $71,384, or $4.30 per ton, an increase of 
11,852 tons in quantity and of $15,420 in value as compared with the 
production of 4,139 short tons, valued at $55,964, or $11.81 per ton, 
in 1902, This very large increase is due to the development of the 
Georgia deposits, whose product was put on the market in large 
quantitv, but at a very low price, which accounts for the great varia- 
tion in the average price per ton received for the 1902 and the 1903 
productions, a difference of $1.52 per ton. The Georgia product was 
not used for any of the purposes for which graphite is ordinarily 
mined. | 

The 1903 production of amorphous graphite was obtained from the 
following States, given in the order of the value of their production: 
Georgia, Wisconsin, Michigan, Rhode Island, South Dakota, Califor- 
nia, Nevada, and North Carolina. 

The price per ton received for the product in the various States 
varied from $2 per ton for the Georgia graphite to $30 per ton for the 
South Dakota graphite. 

The following table shows the annual production of graphite from 
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1880 to 1903, inclusive, the refined crystalline product being given in 
pounds and the amorphous in tons: 
Production of natural graphite, 1880-1903. 


a e 


Year. Quantity. | Value. | Y ear. Quantity. it. | Vamo. Value. 
AZ 22,500 | $49,800 unds.....| 535,858 ' 
1880 ...... pounds 6 $ T NE po i | $48, 460 
TSS lig cosy ese Ex EA ain do... 400, 000 30, 000 short tons.. 760 
e D = 
TSS? oi cee eae eases do 425, 000 34, 000 T RN [pounds dd 1,361, dui ! 65, 730 
C. do.... 575,000 | 46,000 |short tons.. 1,070 
INST OS do.... 500, 000 35, 000 T RR fpounds..... 2, 360, 000 75, 200 
ju NBN TERRE a's do... 327,883 | 26,231 \short tons.. 890 
) 5, 025 212 1ds..... , 432 
EA do.... 415,525 33,212 — T HN pounds 2, 900, 73: | 167.106 
INT dada ii do... " 416, 000 34, 000 short tons.. 2,324 
1588 a Mate Marks oe do 400, 000 33, 000 O pounds..... 5, 507, R55 | 197,579 
IA ae 72, 662 short tons.. 611 
zlssseae cota’ 77,8 .....| 3,967,612 
A Sie a | 11,000 O pounds 3, 967, 61 | 167,714 
A eaten pounds..| 1,559,674 | 110,000 short tons.. 809 
IN do.... 1, 398, 365 90 ee ee ee pounds..... 3,936,824 || TN 
1898 uaman do....; 843.103 | 63,232 short tons.. 4,739 || 
jo T Grae 918,000 | 64,010 | gag pounds. .... 4, 538, 155 | 225, 554 
(pounds..... 644, 700 | short tons.. 16,591 
INOD UI cce E $2,582 
[short tons. | 2,793 |J 


Artificial gruphite.—There has been an almost constant increase ero 
the production of artificial graphite since its introduction on the market 
in 1897. The quantity of this variety of graphite that was manufac- 
tured in 1903 amounted to 2,620,000 pounds valued at $178,670, which 
is the largest quantity produced in any year. This isan increase of 
261,172 pounds in quantity and of $67,970 in value, as compared with 
the 1902 production of 2,358,828 pounds valued at $110,700. The 
average price per pound received for the 1903 product was 6.82 cents, 
an increase of 2.13 cents over the price, 4.69 cents per pound, received 
for the 1902 product. 

When this value, $178,670, of the 1903 production of the artificial 
graphite is compared with the value, $225,154, of the 1903 production 
of natural graphite, which is only $46,484 greater, it is at once recog- 
nized that artiticial graphite has assumed a very important position in 
the graphite industry. In the table following are given the quantity 
and the value of the graphite manufactured for each year since 1897. 


Production and value of artificial graphite, 1897-1903. 


| | Unit 
Year. Quantity. | Value. |valueper 

| pound. 

| Pounds. Cents. 
TR ie eid Sy a beat tera Net thse apd spoon ote een aa VAs roe. 162,382 | $10, 149 6.20 
D M MC Mu" --——————————————Q 185, 647 11, 603 6. 20 
TSON aeeie oaa ae eto cun etl he We ecu SS LUE LE DE redd 405, 870 32, 475 8.00 
iL a "rc A 860,750 ^ 68,860 8. 00 
DOO esM C C MPO EDD A 2,500,000 ! 119,000 4.75 
A O E Me M ON 2,358, 828 | 110,700 1.69 


Rc 2,620,000 | 178,670 6. 82 
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IMPORTS AND EXPORTS. 


The annual importation of graphite into the United States each year 
far exceeds the domestic production, and in 1903 the value of the imports 
was $1,207,730, as compared with $1,168,554, the value of the graphite 
imported in 1902. Since the statistics of the production of graphite in 
the United States were first collected there has been no year in which the 
value of the imports has not greatly exceeded the value of the domestic 
production. For the last few years there has been a small amount of 
graphite exported, which in 1903 was valued at 313,365, as compared 
with 12 tons valued at $834 in 1902, and with 5 tons valued at $365 in 1901. 

In the following table are given the quantity and the value of the 
graphite imported into the United States from 1867 to 1903, inclusive: 


Graphite imported into the United States, 1867-1903. 


E P Unmanufactured. iE Tun 
—————— — - -——| value. 
| Quantity. , Value, | Value. 
June 30— ; Long tons. | 
TT ret te M ma sd cade RUPEE 1,356 $51,131 Lc $54,131 
TUS PERESAN ERROR RI RR NN 3, 431 149,083 Lc... 149, 0&3 
1868. ee, E EART E EE TETA | 3,742 351,004 Lee eeee sees 351, 004 
esos ROT TCR UPS P 4,040. — 209,291 | $533 270, 124 
ib M D E RUPEM FP OS: 2,541, 156,200 | 3, 754 139, 954 
|. rp POMPES CHR 4,819 329,030 |............ 329, 030 
ro er dM tec fi 2.77 7 SAG oc eae 548, 613 
e E A O 5, 600 382,591 o. 382, 591 
DoS 2.329 122,050 ............ 122, 050 
O 2.530 150, 709 | 17,605 168, 314 
A IN E A DR A 3,768 204, 630 | 18, 091 222, 721 
pr e TRETEN 3,012 — 154,757 16, 909 171,666 
A O A EE TOREM 3,283 | e. 164,013 24, 637 188, 650 
A HERE RUE: 5, 495 278, 022 22, 941 300, 963 
1881......... PEE E € | 7.546 351, 966 31,674 413, 640 
a a de us nm" 7,521 363, 835 25, 536 389, 371 
A Diane Sie eats dee SPINE 7,745 361, 919 21,721 883, 670 
A ne ene MD y | 7,204 256, 393 1,863 288, 256 
AN A NOR | 5,523 | — 207,228 lc 207, 228 
A panna tai eal EN 4, 168 A 164, 111 
A A A 8, 442 BOUL A 331, 621 
December 31— 

TERS PKT | 9, 200 3^3, 990 | Ad 353, 990 
A PHP TR ! 8, 869 878,057 EE REN 378, 057 
E ls Gerecpawsals astedeleesmvensd at teres datrase | 12,798 | — 894,746 o 594, 746 
do UM D ea | 10,118 550,080 ccoo 555, 080 
o RR Mesi e | 11,677 667, T75 ciweses cede os 667,775 
DoD MR A AA | 14, 437 5,879. O . 865,379 
A RP PEE | 5,814 293,720. ono 225,720 
A E IN ERRARE | 8, 814 960,000 ...... uuu. 260, 090 
PROG ick eagle tina reewumers odes NE | 15, 230 437,159. ......s sees 437,159 
C PRENNE UE CER WEE | 8,533 270,952. ',LLLLLessse. 270, 952 
CU NATO ERE NS |o gqudsr| — 73,83 L4... 743, 820 
EU TM REM TEN UNUE | 29,793] 1,999,619 ooo. eee. 1, 990, 649 
e IE A O PU | 14,417 |. 1,390, 141. ......L....- 1, 390, 141 
E A IAN 14,325 NOS UID cocos 895, 010 
NOU EL Rue EO LI inl ILE et hc hes —— 18200. 1,168,554 o 1,168, 554 
E A II Rt 16, 007 | 


1,201, 100 iia ne 1, 207, 730 
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ANNUAL CONSUMPTION OF GRAPHITE. 


In order to show more clearly the actual quantity of graphite that is 
consumed in the United States each year, there are given in the follow- 
ing table the quantity and value of the production of the natural and 
artificial graphites, and the imports: 


Annual consumption of graphite in the United States, 1899-1903. 


Dedo Arno BAD» Imports. Exports. | I ex- 
Year es BÀ 

mg Value rire Value. a Value pial Value. birra Value. 

Short | Short Short Short Short 

tona. tons. tons. tona. tons. 
1899 ....... 8, 774 | $167, 106 203 | 832,475 | 23, 288 |81, 990,649 |........]........ 27, 265 |$2, 190, 230 
1900 ....... 3,365 | 197,579 , 430 68,860 | 16,147 | 1,390,141 |........l........ ' 19, 942 | 1,656, 580 
1901 ....... 2,793 167, 714 | 1,250 | 119,000 | 16, 044 895, 010 6 $365 | 20,081 | 1,181,359 
1902 ....... 6, 707 | 182,108 1,179 | 110,700 | 20,385 | 1, 168, 554 13 834 | 28,258 | 1, 460, 528 
1903 ....... 18, 820 225, S54 1,310 | 178,670 17,628 | 1,207,730 |........ 13,365 | 37,758 | 1,598, 589 


—— SÓ ———— ————— ee 


The importance of the graphite industry in the United States is well 
emphasized by this table, and also the benefit that would be derived 
by this country if large deposits of commercial graphite could be 
found. There is a general increase in the quantity of graphite con- 
sumed, although there has been a very wide variation in the value of 
the production each year. 


CANADIAN PRODUCTION. 


The production of graphite in Canada is obtained chiefly from the 
provinces of Quebec and Ontario, with smaller amounts from New 
Brunswick and Nova Scotia. In 1903 the quantity of graphite pro- 
duced was 738 short tons, valued at $23,745, as compared with a pro- 
duction of 1,095 tons, valued at $28,300, in 1902. The following table 
gives the quantity and value of the annual production of graphite in 
Canada from 1886 to 1903, inclusive: — 


Annual production of graphite in Canada, 1886-1908. 


Calendar year. | Quantity. | Value. Calendar year. | Quantity. | Value. 
Short tons. | Short tons. | 

188 cate esa O 500 $4, 000 | A ES 220 | $6, 150 
jy MP n 300 2,400 | 1896 it 139 : 9, 455 
TC MANN VIN | 150| 1,200 | 1892... | 436 | 16, 240 
ISSO PEE 242 3,160 | MB (a) | 13, 698 
16905 5c Hea use ed E SE | 175 |  5,200| 1899................- sss 1,310, 24,179 
189]. rr PEOR n | 260 1,560 ADO iria 1,92 31, 040 
2 a re rene | 167 |: . 28:263 [3901 A 2,210 | — 38,780 
poo —— ———— I None. None. | 1902 cion cuu cile ue | 1,095 j 28, 300 

691 223 T J903 1 aa aii 23, 745 


a Quantity not reported, 
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WORLD’S PRODUCTION. 


In the following table is shown the world’s production of graphite, 
by countries, from 1896 to 1902, inclusive: 


World's production of graphite, 1896-1902. 


[Quantity in metric tons.] 


1896. 1897. 1898. 
Country. EI _m_— mY—m A AAA AAA 
Quantity. Value. | Quantity. Value. Quantity. Value. 
A A ————— (—"——— ——— | 
United States............ 933 $48, 460 | 1, 689 $65, 730 1,878 $75, 200 
A 35, 972 410, 081 38, 504 439,610 . 33, 062 421, 058 
Canada.................. 126 9, 455 396 16,240 |............ 13, 698 
Colon 10, 463 414, 405 19, 275 1, 159, 885 78, 509 9, 243, 263 
Germany ................ 5,248 72, 108 8, 861 66, 126 4, 593 97, 916 
A xs eret ue suut even mox Put 61 916 22 110 
Italy escis quus yr 8, 148 10, 193 5, 650 11,300 6, 435 17, 423 
Japan i. d se ue LEES 215 6, 925 204 16, 075 346 10, 265 
Mexico.................. 620 5,287 907 8, 663 1, 857 18, 237 
Sweden.................. 14 491 99 8, 240 50 1,620 
POG) il 56, 739 977, 405 70, 546 1, 787, 185 126, 762 9, 898, 790 
1899 1900. 1901 1902 
See | pira Value. te Value. kid Value. ire Value. 
United States............ 8,774 | $167,106 | 3,054 | $197,579 | 2,533 $167,714 | 6,085 | $182,108 . 
Austria iioii re rere 31,819 395,280 | 33,663 | 418,126 | 29,992 869, 157 | 29,527 368, 186 
Canada.................. 1,188 24,179 | 1,744 31,040 | 2,005 38, 780 994 28, 300 
Ceylon seras 29,037 | 2,904,970 | 19,168 a 875,190 | 22,707 [a 3,203,215 | 25,593 | 8,505, 455 
France .......0.-c2-00e0- cw PAE VO SMP ORA ME: 150 1, 140 
Germany ................ 5, 196 120,250 | 9,248 | 136,500 | 4,435 58,000 | 5,023 41,755 
India ic 1, 518 7,672 | 1,858 9,104 | 2,530 (b) 4,648 (b) 
AA doce Sends 9, 990 55,944 | 9,720 55, 720 | 10,313 59,211 | 9,210 35, 934 
Japan dci 53 5, 120 94 12,215 88 8,930 | (b) |.......... 
Mexico.................. 2, 805 22,847 | 2,561 25,650 | 1,473 7,385 580 3,176 
Sweden.................. c 585 1,674 84 8, 186 56 1, 900 63 1, 900 
Tollos 85, 445 | 3,704, 942 | 81,194 |1, 764, 310 | 76, 226 | «3,930, 359 | 81,873 | 4,167, 954 


u These values were taken from the official year books of the United Kingdom. 
bStatistics not available. 

¢ Includes crude. 

d Latest available figures used in making up total. 


MAGNESITE. 


By CHARLES G. YALE. 


PRODUCTION. 


The mineral magnesite is a native carbonate of magnesia, composed 
of magnesia (MgO) 47.6 per cent, and carbon dioxide (CO,) 52.4 per 
cent. There is often combined with it a small quantity of magnesium 
silicate and iron carbonate. The production in the United States con- 
tinues to be entirely from California, and during 1903 the quantity 
reported was 3,744 short tons crude, valued at $10,595, equivalent to 
1,361 tons calcined, worth $20,515. The production of California in 
1902 was, according to revised and corrected figures, 2,830 tons crude, 
valued at $3,490, and in 1901 the revised figures show 3,500 tons crude, 
valued at $10,500. . 

The following table gives the quantity and value of crude mag- 
nesite produced in the United States from 1891 to 1903, inclusive: 


(Quantity and value of crude magnesite produced in the Unite States, 1891-1903. 


Year. Quantity. Value. | Year. | Quantity. Value. 
Short tons. Short tona. 

IBOD. A tors sees 439 $4.390 | IRIS A ate EN 1, 263 $19, O75 
180) [uu d sa e Heese 1, 004 10, 040 [1809 S uoces a Seda dac d 1,230 18, 480 
1698 m T 704 4, 040; 1900 oi 2, 252 19, 333 
]). MP DC O 1, 440 10,240 || AA edat Vu us 3, 500 10, £00 
es 2,220 | 17,000 || 1902 ...ooocccccccccccnnncos 2, 830 8, 490 
e A NEP NU 1, 500 11000) TOUS acacia esses 3,744 10, 595 
E OMNINO EMEN 1, 143 13, 671 | | | 


These prices are for the crude or raw material on board the cars at 
the mines, freight not included. The value of the calcined is, of 
course, greater. 

The production of crude magnesite is practically in the hands of one 
firm at present. The crude is sent to the manufacturers of carbonic- 
acid gas by calcination, and the calcined product is used by the paper 
mills. The demand for both crude and calcined is limited on the 
Pacific coast, and, owing to a freight rate of $13 to $15 per ton on 
shipments to eastern points, it is not shipped out of California except 
to the paper mills in Oregon. "The production of California could be 
quadrupled, if the demands of consumption warranted the increase. 
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The imports of magnesite into the United States in 1903 were as 
follows: 
Imports of magnesite into the United States in 1903. 


Quantity. | Value. 

Magnesia: Pounds. 

Calcinéd ACCC INR cess A A 34, 586 $4, 412 

Carbonate of, medicinal .... 20... cc ccc ce ee ce cece cane cence 10, 569 765 

Sulphate of, or Epsom salts ...................... E ous E A DS pua 2, 392, 831 11,326 
Magnesite: l 

Calċined not purified 04 A send da pees 73, 534, 690 311, 396 

Crude: eos cues S nai RS A d auti cA M cogere iat p rel d 36,017,637 150, Gee 


In addition, magnesium, not made up into articles, was imported to 
the value of $7,294. Most of the imports came from Greece, though 
some came from Austria. From these figures it will be seen that 
the United States furnishes a very small part of the total quantitv 
consumed in this country. Most of the Grecian magnesite comes from 
the island of Eubcea, and is of fine quality. In the crude state it 
sometimes analyzes as high as 98 per cent magnesium carbonate, but 
more often averages between 94 and 96 per cent magnesium carbonate, 
0.08 per cent ferric oxide, 0.52 per cent silica, and 0.54 per cent water. 
Calcined at dead heat for refractory purposes, the mineral analyzes 
from 82.46 to 96.25 per cent magnesia; 0.85 to 10.92 per cent lime; 
0.56 to 3.54 per cent ferric oxide and alumina; and 0.73 to 7.98 per 
cent silica. Variations are due to the quality of the crude product 
burned. 

: USES. 


In the crude state magnesite is used for the manufacture of carbon- 
dioxide gas; calcined it is used in the manufacture of paper from wood 
pulp; and as a refractory material in brick or concrete form for lin- 
ing furnaces, covering steam pipes, as artificial lumber, as composite 
stone for lithographing, etc. The magnesia chloride is an excellent 
bleaching agent. 

The calcined magnesite, generally in the form of brick, is now 
universally recognized as the best material for lining basic open- 
hearth furnaces, cement kilns, etc. It may be employed to advantage 
wherever high temperatures and chemical reactions are usually det- 
rimental to dolomite, chromite, and silica brick. The distinctive 
characteristics of a magnesite lining are durability, freedom from 
moisture and silicic acid, and resistance to corrosion when exposed to 
the action of basic slags and metallic oxides. These qualities make the 
lining cheaper than most others in the long run. The Mountain Cop- 
per Company of Keswick, Cal., pays as high as $220 per thousand for 
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the German magnesite brick for furnace lining, free on board at New 
York. At that point the calcined sells at $20 per ton, and the very 
best, imported in steel cylinders, is as high as $100 per ton. The crude 
Grecian magnesite brings about $5.50 per ton on the wharf at New 
York. Thus far no magnesite bricks have been made in California, 
though a factory for the purpose is shortly to begin operations at 
Oakland. The bricks made in this country come from the Fayette 
Manufacturing Company of Layton, Pa., and the Harbison-Walker 
Refractories Company, Pittsburg. 

In the manufacture of carbonic-acid gas, the gas is extracted from 
the magnesite by calcining and the remaining calcined material is sold 
to the manufacturers of wood-pulp paper. The best English coke is 
used for calcining the magnesite. From one short ton of magnesite, 
after removing the gas, they obtain about 1,200 pounds of residue, 
which is partly calcined magnesite still carrying some 20 per cent of 
gas. In the process about 500 pounds of gas is obtained, when finally 
compressed into liquid form. For every ton of magnesite about 500 
pounds of coke is burned, and this, containing about 97 per cent of 
carbon, also furnishes considerable gas. The steel cylinders for hold- 
ing the liquid gas are three-sixteenths inch thick and 5 by 49 inches 
long, and hold about 25 pounds. The pressure on the cylinder at 60° F. 
is about 850 pounds, a three-stage compressor being used. In shipping 
the liquid gas through the central valleys and to Arizona the heat in 
the cars sometimes runs as high as 145°, the pressure being increased 
thereby. The cylinders containing the liquefied gas are shipped to 
soda-water manufacturers, ice factories, refrigerating plants, brew- 
eries, bar rooms, etc. The cylinders with the liquid gas are shipped 
all over the Pacific coast from San Francisco, even the British war 
vessels stationed at British Columbia using the gas for their refriger- 
ating plants. The San Francisco carbonic acid gas makers use about 
1,000 tons of crude magnesite annually. 

As stated, the wood pulp paper mills of California and Oregon use 
the calcined magnesite. They transform it into a sulphite of magnesia 
and use it as a digester for the wood pulp. To make this sulphite 
they put the material into a tank and pass sulphurous fumes through 
it. After being used as a digester they add a little lime and make the 
** pearl hardening” of commerce as a “ filler” for the paper. 


OCCURRENCE. 


Aside from Greece and Austria, magnesite is found in Silesia, Ger- 
many; Minsau, Hungary; in Swedish Lapland; the Ural Mountains 
in Russia; in Quebec, Canada; and in India. Magnesite occurs in the 
United States in Massachusetts, Maryland, Pennsylvania, and Califor- 
nia, but only in the latter State have the deposits been commercially 
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utilized. The principal producing point in California is in the vicinity 
of Porterville, Tulare County, though a small quantity still comes 
from Chiles Valley aud Pope Valley, Napa County. At Porterville 
there are several deposits. The main deposit at the opening carries a 
small vein, but at the end of the 240-foot tunnel the deposit is 40 feet 
wide, and there are said to be several million tons now in sight. At 
this place calcining furnaces have been erected and are in operation. 
The mineral crops out boldly in distinct veins, having a general strike 
northeast and southwest, and there are spurs running in several 
instances at nearly right angles with the primary veins. On the sur- 
face the veins are from 2 inches to 10 feet wide. They cover an aren 
of over 500 acres. In Pope and Chiles valleys, Napa County, there 
are somewhat extensive deposits, which were formerly worked; but 
hauling by team to railroad made them more expensive to operate 
than the mines at Porterville. In Placer County there is a more exten- 
sive deposit than elsewhere in California, but it is in an almost inacces- 
sible mountain region where a very costly road would be necessary to 
get the product out, and the deposit has therefore not been utilized. 
Near Sanger, Fresno County, 7 miles from Centerville, is another 
deposit now being opened. <A deposit has been discovered also near 
Walkers Pass, Kern County, but it has never been opened. There are 
also unutilized deposits near Morgan Hill, Santa Clara County. 

The extensive deposits of magnesite on Red Mountain, at a point 
Where Stanislaus, Alameda, and Santa Clara counties join, are now 
being opened by the American Magnesite Company, of Chicago, 
which has obtained control of the numerous claims heretofore owned 
by individuals. None of them have been at all thoroughly prospected 
as yet, though there are numerous bowlders or large croppings, some 
from 30 to 150 feet wide, supposed to cover extensive beds beneath. 
The parent company is the American Magnesite Company, organized 
under the laws of the State of Maine, with Mr. G. Watson French of 
Chicago, as president, and Mr. H. C. Stillwell, of Fruitvale, Alameda 
County, Cal., as vice-president and Pacific coast agent; Mr. Charles 
H. Spinks, of Berkeley, Cal., is to manage the mines. One of the 
subsidiary companies is the Rose Brick Company, which is to manu- 
facture magnesite brick, at Oakland, Cal.; the American Carbonic 
Acid Gas Company is another, of which Mr. John Deere is president 
and Mr. George A. Wayman manager. The third corporation is the 
Plastic Construction Company, of which Mr. Edwin D. Weary, of 
Chicago, is president. This company controls the American rights for 
making a fireproof construction material as well as a patent brick. 
This factory will also be in Oakland. 


MAGNESITE. 1135 


The mines of this company are nearly all in Santa Clara County, 
with a few in Stanislaus, near the Alameda County line. The Ala- 
meda County supervisors are building a wagon road from the mines to 
Livermore, where the railroad is met. Thereare twenty-seven mining 
claims in the group, and several are at present being opened. Only 
a few carloads for sample purposes have been shipped since the com- 
pletion of the new organization, but it is expected that the properties 
will shortly be opened on an extensive scale. 


MINERAL WATERS. 


PRODUCTION. 


So far as shown by the reports received for the year 1903, there is 
a decided loss in the number of gallons of water sold, with a slight 
increase in the value of the product. This loss is shown in all sec- 
tions of the country but two. It is due mainly to the fact that many 
important springs failed to report for the year 1903, although they 
sent in returns for the previous year. Many springs, principally 
used as sources of table waters, however, have been abandoned com- 
mercially during the past year, the waters being no longer put upon 
the market owing to improvement in the sources of public water 
supplies. The list for 1903 is slightly increased over that of 1902, 
including now 725 springs instead of 721 as in 1902, a gain of 4. 
There have been added to the list 42 springs, and 38 have been dropped 
from it, mainly because they have been commercially abandoned, with 
little prospect of being utilized in the future. 

The springs actually reporting sales for 1903 number 560, which is 
89 less than the number reporting in 1902. The springs not heard 
from number 129, and these with few exceptions reported sules in 1902. 
Estimates based on previous reports have been included for these 
springs. To these must be added 36 springs which report that no 
sales were made in 1903, making a total of 165 for the delinquent list. 
The average price per gallon is about 17 cents for 1903, as compared 
with 13.7 cents for 1902. 

The total production for 1903, including the figures estimated for the 
delinquent springs, is 51,242,757 gallons, at a valuation of $9,041,078, 
a loss in quantity of 13,616,694 gallons, and a gain in value of product 
of $247,317, as compared with 1902. When the 560 springs actually 
reporting are alone considered, the figures are 40,107,147 gallons, as 
compared with 63,174,552 gallons in 1902, a loss of 23,067,405 gal- 
lons; and the valuation for 1903 becomes $6,788,426, compared with 
$8,634,179 in 1902, a loss of $1,845,753. It is probable that a loss in 
product would be shown even had all the springs now delinquent sent 
in returns. 

With reference first to the North Atlantic States, the reports show 
a loss of 8 springs, the total for 1903 being 249 instead of 257 as in 
1902; for although 9 springs were added, 17 were dropped from the 
list. Reports of sales were received from only 202 springs, the delin- 
quent list numbering 47. The number of gallons sold in 1903 is 
reported as 11,198,550 a loss of 10,848,713 gallons as compared with 
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1902; and the value of this product was $2,552,626, a loss of $987,807. 
The 9 springs new to the list are the following: 

Connecticut, —Pequabuck Mountain Spring. 

Muine.— Indian Hermit Spring, Puritan Spring, Wawa Lithia Spring. 

New York.— Washington Lithia Spring, of Ballston Spa. 

Pennsylvania.—Bedford White Sulphur Spring, Granny Coon Spring, Minnequa 
Springs. 

| Vermont.— Alburg Chalybeate Lithia and Sulphur Springs. 

For the South Atlantic States the list gains 2 springs, the total for 
1903 being 118, as 6 springs were added to it and 4 were dropped. 
Sales for 1903 were reported by 77 springs. The number of gallons 
sold is 4,524,517, which is a gain of 484,315 gallons over 1902, and the 
$771,373, a gain of $101,019. The 6 springs not on the list of 1902 are 
the following: 

Sonth Carolina. —Cherokee Springs. 

Virginia.—Alleghany Springs, Bedford Alum Spring, Wyrick's Lithia Spring. 

West Virginia—Borland Mineral Well, Greenbrier ( Barger's) Springs. 

The North Central States show a net gain of 6 springs, 15 having 
been added and 9 dropped from the list. Of the total of 180 credited 
to the section, 144 report sales for 1903. "The production of 1903 
is 17,143,946 gallons, valued at $2,908,212, a decrease from 1902 of 
8,114,272 gallons and of $630,286. The springs new to the list, 15 in 
number, are the following: 

Indiana.—Blue Cast Magnetic Spring, Coats's Spring, Hunter Mineral Spring, Lily 
White Sulphur Springs, Paoli Lithia Spring, La Salle Springs, Winamac Artesian 
Well. 

Kunsas,—Arrington Mineral Springs. 

Michigan.—Sanitas Spring. 

Missouri.—Crystal Lithium Spring, Cusenburg Springs, Ionian Lithium Spring, 
Kalikat Bitter Water Spring, Montesano Springs. 

Wisconsin. —New Saratoga Spring. 

In the South Central States there is a net gain of 4 springs, 6 hav- 
ing been added to the list of 1902 and 2 dropped from it. Of the 77 
springs eredited to the section, 63 report sales for 1903. The num- 
ber of gallons reported sold is 2,929,009, which is 5,261,816 less than 
the production of 1902. The value of the product of 1903 is $276,468, 
or $349,024 less than that of the previous year. The 6 springs new to 
the list are the following: 

Arkansas. —Mountain Valley Springs. 

Kentucky. —llIamby Salts Iron and Lithia Well. 

Mississippi. —Tallaha Springs. 

Tennessee. —Tillman Spring. 

Tevas.—Marlin Hot Well, Specific Well of Mineral Wells. 

The Western States and Territories show no change in the number 
of springs credited to the section, as 6 springs were added to the list 
and 6 dropped from it, the total therefore remaining at 95, and yet 
this is one of the two sections that shows an increase in production and 
value. Sales are reported from 74 springs, the figures being 4,311,125 
gallons, valued at $979,747, an increase of 673,081 gallons in quantity 
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and of $20,345 in value over 1902. The 6 springs new to the list are 
the following: 


Arizona.—Aqua Caliente, Arizona Medical Spring, Castle Creek Hot Springs. 
Colorado.—Rlue Ribbon Springs. 

Oregon.—Lake View Hot Spring. 

Wyoming.—Rawlins Sulphur Springs. 


Production of mineral waters in 1903, by States and Territories. 


Springs 
e State or Territory. report- | Quantity. Value. 
ing. 
Gallons. 

Alu baina A AAA — —— 6 68, 784 $27,660 
ATIZODR 25 hw os bod iaa veux WE 3 1,550 240 
AT KANSAS RAR AA NECEM ERU UCET SEC AA AREA EE 8 444, 100 53, 475 
COMIO TÍA us iaa 34 | 1,862, 855 706, 372 
COTO O: a uter E REVISE FE SUE VERECR FPE VU s QE n 12 817, 300 127,078 
COUNNOCCTHIOU ciu o 4e uer Ee d CE bte cet eee que ia n a 12 175, 900 19, 302 
District-of ACUDA A E 2 258, 000 13, 050 
EIA dr 2 10, 450 5,072 
A A eec oF NSE SSE OR aoe RO whe ow DENS Wes wee a SEIEN Mati 5 379,517 65, 252 
A A O 20 | 1,118,210 149, 978 
diihi SAA Aa 19 392, 582 303, 618 
KANSAS | DA E EA RA REQUE AA AAA IA 16 | 2,654, 961 274, 908 
Kontüeky sone rr ca ""——— —Ó 5 295, 000 29, 630 
LOISIR A es ene eaa Dua p ed Edi 3 483, 516 45,187 
MAMA io DS Scenes d auod 24 612, 381 92, 714 
Mütvland a R ui eu pectic re Ea ETIN A 9 511, 940 45, 918 
VERA CIIUBE RIS me NE 64 | 5,931,262 243,671 
ADCBIEHI  rerviRosqémouAWiVava e rkauauw cies ve RE NV S ONnVES WIDE NS 19 | 6,919,107 200, 668 
A PP DO 4| 2,228,000 46, 470 
MISSISSIDD1 iia 00a Seules sue xu pu e uae NEAR EMEN US Vid 6 348,119 28, 956 
MISSOUPLl A A enden D una LEO DU MS VAM UE 19 907, 500 53, 190 
MODULDB css AA RAE A wae 2| 1,242,550 37,425 
New Hampshire aia a añ AW EA eee 5 79, 000 194, 700 
NOW Jersey AA ESAE da 12 327,000 34,610 
New MEXICO ae 7 79, 000 22, 350 
NCW YOTE ores dia adas 48 | 1,827,408 1, 432, 801 
North Carola lA A cle RAE We 9 83, 100 130, 085 
A AR 18 | 1,389, 959 91,107 
OPONE Sto da 8 37,370 6, 861 
POHMSYIVANIA vot savy ica AA AAA 29 | 1,522, 860 357, 579 
II ngu sus bei satan A DA 3 165, 739 6, 899 
South Carolina ................ E RCN Rn M o reu des 3 127,768 5, 100 
Soliti Dakt «os stan eS EAR ERXVEF QUE VAT CES VR Rd E ER Ea MY 2 239, 470 29, 287 
“TENNESSEE cao sex eter achiev wisp A iain ea c doe dL 13 339, 100 34,617 
TOXBSIn d Ie e lone eu ed aid Ee Pes wal Quee Os MS V E E E iM 21 939, 390 53, 613 
A ex oe ee vasa ir dace e dC d berba V a Qd Lad d eas 5 57, 000 19, 350 
A s dete ue Rd tiene 2g oy abus suce uad era esu. D oss sees 41 | 2,561,502 477,410 
MUSIIBETON iss eter AS nee aa EE NE EO a 3 55, 000 10, 550 
West VIEPIDIS co ae tel A kaa dienes ete 6 592, 240 29, 186 
MOISGOÜDSIH Ana cu^ dd coa Ku S evita s NONU UR Rd DR aceite 26 | 1,293,777 1, 058, 954 
Other A ena Ra ep E EC E CEEAS SEE T VR E eue De CER 5 226, 800 72, 201 
TOU ec MR 560 | 40,107, 147 6, 788, 426 
Estimated production of springs not reporting sales ................ 165 | 11,155, 610 2, 252, 652 
Grand toils. air a 725 | 51,242, 757 9, 041, 078 


aThe States in which only one spring each has made a report are included here. These States 
are Idaho, Iowa, Indian Territory, Utah, and Wyoming. 
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Production of natural mineral waters, 1888-1908. 


Geographic division. 


North ACA andas usse sa déc Ee. Ran eU neces e a aee 
BOUth Atlanti- ss eeni odore E sae NEN USE EUER 
North Central ................... A cbiwas oneness M 
South Central ascosa okere te 


AAA II th even us NO es 


Total ........ ....0.0...0.. *60. 18189000000 *6000000000000000000000000000 


1884. 
North Atlantie i. ues deh sent eR VE anea a e a esa 
SOUTH ATAU des 
North Central coeno sett  eebeICN QR EUN VERRE Medusae E DNE E DLE 
SppWec»." EP "n 


North. Atlante ai dación 
Bouth Atlanue cto uides a erue 
North Central. oil tenctes ger i xR Ea RS Suse eR so ERU E ed 
South Central ................. "—————— —— 
West Misco "———— — ces VE VOR SR seses 


Estimated uuu eet aa Srp ds 


Total ............. EEE E E EEE T S E — EEA 


1886. 
North Atlanule cios ca inr a eaan e ESR Ea 
SOUTH -Atlantic 2 sredo eeaeee a na a eM Ee VE nM a 
North Centrabo. ii li E EAEG 
South Central aia o 
o y A A vom TEE 


North AtinntiG losa is 
Sout AMARE Ls A AT 
North: Central cocoa pci o 
South CONUAl i civics soos a A 
Weston A ia 


North Central ............,. A e e E A e a eL | 


, 


Springs 

report 
42 
32 
38 


50 


Quantity 
ld. 


Gallons. 
2, 470, 670 
312, 090 
1, 435, 809 
1, 441, 012 
169, 812 


5, 829, 423 


1, 700, 000 


7, 529, 423 


3, 345, 760 
464, 718 
2, 070, 533 
1,526, 817 
307, 500 


7,715, 328 


2, 500, 000 


10, 215, 328 


2, 527, 310 
908, 692 
2, 925, 288 
540, 436 
509, 675 


7,411, 401 


1, 737, 000 


9, 148, 401 


2, 715, 050 
720, 397 
2, 048, 914 
822,016 
781, 510 


7,087,917 


1, 862, 400 


8, 950, 317 


2,571,004 
614, 041 
1, 480, 820 
741, 080 
1, 236, 324 


6, 643, 269 
1,616, 340 


1, 459, 143 


Value. 


$282, 270 
64, 9,3 
323, 600 
139, 973 
52, 787 


863, 603 


256, 000 


1,119, 603 


328, 125 
103, 191 
420, 515 
147,112 

85, 200 


1, 084, 143 


875, 000 


192, 605 
7,153 
446. 211 
44, 100 
86,776 


1, 036, 845 


276, 000 


1, 312, 845 


177, 969 
123,517 
401, 861 

58, 222 
137, 796 


899, 365 


884, 705 


1, 284,070 


213, 210 
147,119 
208, 217 

87, 946 
288, 737 


945, 259 
316, 204 


1, 261, 163 


247, 108 
493, 489 
825, 839 
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Production of natural mineral waters, 1883-1908—Continued. 


Springs 
Geographic division. report- 
ing. 
1888—Continued. 

South Central. A A 19 
Westem aid i lvckeu iud obe E AO oC Le EQ d NUS C. 15 
i 146 

Sti mated uss a lata ences 2 
TOR) A A O PÁ—— 198 
1889. 

NorthvA CANE a E Row 60 
SEUA A a ad e UD e 47 
North Central 0 a e ope E ra ad 86 
South Cents oec ecce as 33 
A 2 Esci nce EE bos USD E Eme dc Ed ha d um M aM EE UE 32 
TOAT uides a d DL pde 258 

1890. j 

North Atlantic ..........oo.oooonomooo.. as EE arate ch ae DM 95 
South Atlantic... 2.055 oi. nisus le co oe OR A ARTE E T EE d Ee 39 
NOI CORTA rd ie Pi edsew is id 71 
South Central. ia C xileIS P ER enda us E eb 30 
West oo as 25 
220 

Estimated bc vies ob ba I s eked eed dare wed row a eae hse RUSSE 53 
TT OUR ose cides Dn Weare a Ale ead la bee roe ia 273 

1891. 

North Atlantic ............. A DESDE sU Ea e 62 
South Atlantic sos uns aa 41 
North CO siendo urea IS Ra iei sata tet e rat e T 68 
South Central cocco esee E VIA oe iE px CI Liege EE E ECT 29 
Wester Codice Lopes hera ioa Juste wie nee Sas LL fr qc ced 27 
227 

Estimated ...... dust au eu uM ME EPI bee DE ua. 61 
TOMES rubea bird ev nte d aree a LU LI: 288 
1892. A 

NOMUIEA CANO e as d o ais 65 
South -Atlantlo-zocoscopetue a au dde das 47 
North CODI usi A EVER dia MEC | 74 
SAUNA Oat es A et ce ees ; 32 
WES o ais 24 
242 

EStdt eee ERE PAARUE PEE E Ee eek ae A UE D ita sd 41 
TOU cde A 283 

1893. = 

North Atlantic .................---* "pr err 79 
A II ch EA En eee 49 
North: COn tal. lit 78 
Sout COR o VUES UE dE 35 
A A d e qu iut asd A ovde te clam 29 
270 

Estimated ................ c eere adwss woke ee kaa CRANE oe ee E eR E E a 60 
Ton cca scc te sex a woes esaet e La e E RC 330 


Quantity 
sold. 


Gallons. 
426, 410 
1, 853, 679 


8, 828, 648 


750, 000 


9,578, 648 


4, 106, 464 


646, 239 
6, 137, 776 
500, 000 
1, 389, 902 


12, 780, 471 


5, 043, 074 
647, 625 
5, 050, 413 
604, 571 
869, 504 


12, 215, 187 
1, 692, 231 


13, 907, 418 


5,724, 752 
796, 439 
8, 010, 556 
629, 015 
1, 123, 640 


16, 284, 402 


2, 108, 330 


18, 392, 732 
6,853, 722 
1, 062, 945 
11, 566, 440 

693, 544 
1, 261, 453 


21, 438, 104 
438, 500 


21,876, 604 


8,351,192 
1, 092, 829 
8, 833, 712 
1, 139, 959 

675, 041 


20, 092, 733 


3, 451, 762 


23, 544, 195 


1141 


Value. 


$71,215 
421, 651 


1,559, 302 
120, 000 


1,679, 302 


Vs 


471,575 
195,032 
604, 238 
43, 856 
431,257 


1, 748, 458 


1, 175, 512 
245, 760 
731,672 

81, 426 
253, 578 


2, 493, 948 
106, 802 


2, 600, 750 


1,591, 746 
313, 443 
482, 082 
106, 022 
414, 564 


2, 907, 857 
88, 402 


2, 996, 259 


1, 933, 416 
353, 193 
1,834, 732 
109, 334 
594, 469 


4, 825, 144 
80, 826 


4, 905, 970 


1, 844, 545 
304, 736 
1, 073, 427 
122, 331 
307, 623 


3, 652, 962 
' 593, 772 


4,216, 734 
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Production of natural mineral waters, 1883-1905—Continued. 


Springs ; 
Geographie division. report- Quantity Value. 
: sold. 
| ing. 

1894, | Gallons. 
North Atlante... cion p EE LM cies 83 ' 8,217,528 | $1,488,361 
a A Pu AIR enswl veteres RES duda 55 | 660, 120 129. 143 
NüTth COT ects he os A v EI ce tas 82. 6,914,900 1,115, 322 
South Centres duse o pte S C Ee E Dd GA RR LAE Rd 37 2, 319, 813 273, S36 
A ahr Er eee Ee O AER bitu E eee Geese 29 859, 905 271,235 
286 18,972,266 | 3,280,897 
EStimüted e a daas RW dE ERAS ERE qm 71 2, 597, 342 460, 919 
LOUSY 22e ADV OS IN O s 357 | 21, 569, 608 3, 741, 846 
1595. HEN aa 
North Atlintie «oso oe veto aisi Sut ec ae eee iix ss 55 8,068,907 1,572,881 
SOUTR-A CONO «soos ii IS EAS dee Ree Vaca aa xe 51 953, 713 287, 623 
NOTE COI A ap ime A aes M DE 92 6,423,582 | 1,577,118 
Soüth Centrül A eost due 3» 2,346,506 161. 073 
O e A E ed aae cp E Uri eiTe Xi c 31 886, 185 292, S32 
297 | 19,284,193 | 8,891,527 
Estimated ossee E bes sue 13, 2,179, 350 | 362, 710 
O RR DERE estan ocean! 370 21,463,543 | 4, 254, 237 
1896. nena ee ee 
North Atlantic 00000. 0400.00000000v...00000%.n06000050098000 5.6.0.0. 0.1501000000000900000000. 90 9, 234, 890 | 2, 069, 336 
SOBTD A CIAO ts 60 | 1,306, 088 400, 408 
A —————— 97 | 8,123,080 | 808,807 
South Central A A A A 84 | 4,364, 957 255, 943 
AAA O A A bee eek ces 31 1,577, 185 400, 998 
312 | 24,606, 200 3, 934, 992 
A O POMA 65 | 1,189,112 | 201, 200 
Tota cot A II IN NE 377 >, 795, 312 4, 136, 192 
1897. B » E 7 us 
NOTA CIRIO oras Ew pwrrzen ted ae hana eae Nae Gad ead 125 | 9,708, 266 2, 607, 357 
BOUL e A O A ees 68 | 1,244,563 347,717 
NOPE CONA SS creo bee ERA tie bus Buse Ra ede e Ee e ae 104 6, 281, 931 718, 182 
South Cent Pl ou 3 A A state Pet steers 36 | 2,432, 647 129, 185 
Mc AA A A ea bee Oe 48 | 2,691, 875 703, 179 
381 22, 362, 282 4, 505, 620 
e sie asc A A OOO 60 §93, 629 93, 456 
q A O NN 411 | 23,255,911 4, 599, 106 
1598, | HERE AA QUSS 
North Atlantic zo sese xa ED NERA ETC RR Das 131 | 11,161,300 3, 288, 915 
SOURCE tadas 71 | 5,073, 941 3,165,171 
A AAA A O Clee Ee oes 107 | 7,499,563 896, 153 
South Cen Crag secte dus onte xD Abs Di eee epe M dea asa ai uas 35 | 1,253,517 93, 437 
A p MEMORANDUM ON 62 2, 693, 318 2,698,318 | 482,817 482,817 
406 | 27, 681, 639 27,681,639 | 7,920,493 7, 926, 493 
A A dun tow erates ca oleae eee aokd tebe wed 5 1,171, 825 125, 340 


QUITE S NND cette ANO | 484 P 853,464 | 5,051,533 
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Production of natural mineral waters, 1883-1903—Continued. 


Springs 


Geographic division. report- 
ing. 
1899. 
Norih AUBBEN ¿ici diritto ta 171 
IN RIP A A kbooR aE a a Ms XM oes 79 
Norti OD AE vic cles hon ak Fane 3v 29r EX pb Mane as ad Ros 124 
CA MAS IN O 41 
WU arras iii AN 61 
479 
IO aaa kd iwi Ko AC e RR RO aw we 62 
TOLL ozenena A NI Se er OI V 541 
1900. ME: 
North AtnDU LL quu ve doux era dada rai 173 
BOB ALD. Loa sed RA MEAS aas M s dna icio Roa adc ets ete ood acabe 75 
NOTA Ros. o da ETC a he 137 
Sont Cet leuia uad do veo d Va gn 3s d RA OR AAA 41 
WOMEN rior 65 
491 
AOS PAI IR ui qued s 70 
TORI ETE AA Nia PN pl dE QS HR B fen 561 
1901. 
Nona An ceecoseknczhbibébWbpRApRERSAGRAES RP RAE REMEE dA A 216 
A MEA A ERE Q EVE OR 88 
NONA CENIE A abe a ia ds 147 
AA AAA AI O Far 50 
A AAN A IS AI eS ES ER 80 
581 
o MAA AA RES 78 
TOI ARA A A A EN 659 
1902. 
Nori A TMOG. cc akincccacesoeeakeduanveudsn e AwEREnNMNE Ed Va XENdE» 230 
HODIE NDS oou su bienauéme arid A ra EIL A CR RR A 104 
lt ICAA ka bd a A AAA DICEREM HS 166 
OO OIN. id AGA AAA 66 
Nola risa AAA INIA AA 83 
649 
0 PA sakes daasndauns eebenseedetbaassascd 72 
"OB Ee ee ne AAA 721 
1903. T 
lop ————————————À 202 
SOUTH ACIDO casona rin iio 77 
Norin CET errar a e Db a ders 144 
CIEE) CONAL ri ia daa a 63 
RP O A 74 
560 
SED AA TAI eT Md qusgu wea ibase de Mad 165 
AA A IS TRO t M EUN 


Quantity 
sold. 


Gallons. 
13,674, 764 
1, 826, 543 
13, 496,723 
5, 599, 152 
2, 424, 357 


37, 
2, 540, 597 


39, 562, 136 


13, 344, 708 
2, 373, 607 
19, 679, 499 
6, 548, 662 
3,330, 519 


45, 276, 995 
2, 281, 789 


47, 558, 784 


17,576, 969 
3,172,709 
22, 849, 998 
7,789, 809 
3, 344, 176 


54, 733, 661 
1,037, 527 


55, 771, 188 
22, 047, 263 
4, 040, 202 
25, 258, 218 
8, 190, 825 
3, 638, 044 


63, 174, 552 
1, 684, 899 
64, 859, 451 


11, 198, 550 
4,524, 517 
17, 143, 946 
2, 929, 009 
4,311,125 


40,107,147 , 
11,135, 610 | 


Digitized by Google 


21,539 | 
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Value. 


$2, 003, 388 
469,579 
1,734, 727 
311, 388 
965, 612 


5, 484, 694 


1, 463, 336 


6,948, 030 


2, 001, 606 
439, 905 
2, 239, 261 
389, 513 
721, 520 


5, 791, 805 
453, 367 


6, 245, 172 


2,513, 085 
547, 487 
3,193, 365 
414,723 
775, 244 


7,443, 904 
143, 058 


7,586, 962 


3, 540, 433 
670, 354 
2, 838, 498 
625, 492 
959, 402 


8, 634, 179 
159, 582 


8,793,761 


2, 552, 626 
771,373 
2, 208, 212 
274, 668 
979,747 


6,788, 426 


2, 252, 652 


725 | 51,242,757 | 9, 041, 078 
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Summary of reports of mineral springs for 1908. 


State or Territory. 


NORTH ATLANTIC STATES. 


New Hampshire................... ee Quia Cee ee eye 
VEMOS e 
Massachusetts ...... A eis Set eked ab E wes Soe rs Gavel DUM t E ipe 
Rhode Distid. uus A Shae PORE ES eK AES eU 
Connecticut o ss e Ss 
New YOPRE 4: diia 
New Jersey. ecw ulus nt 
Pennsylvania. o oda le ee da 
SOUTH ATLANTIC STATES. 
Mary lANG 1 A as — 
District of Columbia 1... o asso er a amus as 
Virginia si usce SIE eru ERE ES pH CUT P PES 
West-VIPElnil. os cce e ia DM dad 
North Carolina 25206 2. ude cen II QE ABO S MEL PES 


MISIL n 
LOUISIANA iusso ss ere VENIO ates ES p da E EN ceu 


DECO MERECE 
Washington ceo rus te dide OR S Syd tee id o mud 
CAMION v cou o atate eu Red. rop E EI 


""*9**959«9*0956€6€096099099009909^»€90e299-* *»*9*»*9*»2999062942528292292290948 


Springs Springs | To 


re- 


BERwoekaak 


not re- 
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aj 


om O JO wm t - ops eo c co oO 


bad bt 
= ON © o» 
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LIST OF COMMERCIAL SPRINGS. 


The list following contains the names of those springs only that are 
represented in the figures given in the table of production; that is, 
only those reporting sales for the year 1903: 


ALABAMA. 


The list for Alabama for 1903 remains the same as for 1902. Of 
the 8 springs credited to the State the following 6 report sales: 


Healing Springs, Healing Springs, Washington Count 

Ingram Lithia Springs, Calhoun County. 

MacGregor Springs, Spring Hill, Mobile County. 

Talladega Springs, Talladega County. 

Wilkinson’s Matchless Mineral Wells, Greenville, Butler County. 
York Aperient Springs, York, Sumter County. 


ARIZONA. 


Arizona’s list gains 3 springs, which make the total 4. Of these, 3 
report for 1903. They are: 


Aqua Caliente, Maricopa County. 
Arizona Medical Springs, Yavapai County. 
Castle Creek Hot Springs, Yavapai County. 


ARKANSAS. 


To the list for Arkansas 1 spring is added, making a total of 8 for 
1903. Of these, all report sales as follows: 


Allen’s Alterative Magnesia Spring, Hot Springs, Garland County. 
Arkansas Lithia Springs, near Hope, Hempstead County. 

Arsenic Spring, Hot Springs, Garland County. 

Blanco Springs, near Hot Springs, Garland County. 

Eureka Springs, Eureka Springs, Carroll County. 

Mountain Valley Springs, near Hot Springs, Garland County. 
Potash Sulphur Spring, near Hot Springs, Garland County. 
Ravenden Springs, Ravenden Springs, Randolph County. 


CALIFORNIA. 


California loses + springs from the list, which leaves the total at 42. 
Of these, 34 report as follows: 


Adams Springs, Lake County. 

Etna Springs, Pope Valley, Lidell, Napa County. 
Alhambra Mineral Spring, Martinez, Contra Costa County. 
Allen Springs, Allen Springs, Lake County. 

Astorg Springs, Lake County. 

Bartlett Springs, Bartlett Springs, Lake County. 

Blairs Mineral Spring, near Mono Lake, Mono County. 
Bradley Spring, near Ramono, San Diego County. 
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Buckman Springs, near Descanso, San Diego County. 
Bythnia Springs, Santa Barbara, Santa Barbara County. 
California Geysers, The Geysers, Sonoma County. 

Castalian Springs, Sierra Nevada Mountains, Inyo County. 
Castle Rock Natural Mineral Spring, Castella, Shasta County. 
Cook Spring, near Williams, Colusa County. 

Duncan Springs, Hopland, Mendocino County. 

Eden Hot Springs, near San Jacinto, Riverside County. 

Fouts Springs, Snow Mountain, Colusa County, 

Highland Seltzer Spring, Highland Springs, Lake County. 
Humboldt Artesian Springs, Eureka, Humboldt County. 
Isham Springs, near San Diego, San Diego County. 

Lytton Soda, Seltzer, and Carlsbad Springs, Lytton, Sonoma County. 
Mercey Hot Mineral Spring, Little Panoche, Fresno County. 
Mount Ida Mineral Spring, Oroville, Butte County. 

Mount Shasta Springs, Shasta Springs, Siskiyou County. 
Napa Soda Springs, Napa Soda Springs, Napa County. 

Napa Vichy Springs, near Napa City, Napa County. 

Pacific Congress Springs, Saratoga, Santa Clara County. 
Paraiso Hot Springs, near Jamesburg, Monterey County. 
Ramona Natural Mineral Spring, Los Angeles, Los Angeles County. 
Tassajara Hot Springs, Monterey County. 

Tolenas Springs, near Suisun, Solano County. 

Tuscan Springs, Tuscan, Tehama County. 

Veronica Springs, Santa Barbara, Santa Barbara County. 
Witter Medical Spring, Witter, Lake County. 


COLORADO. 


Colorado loses 2 springs and gains 1, the total becoming 19 for 1903. 
Of these 15 report sales, as follows: 


Blue Ribbon Spring, Idaho Springs, Clear Creek County. 

Boulder Springs, Boulder Canyon, Boulder County. 

Canyon City Vichy Springs, Canyon City, Fremont County. 

Clark Magnetic Mineral Springs, near Pueblo, Pueblo County. 
Colorado Carlsbad Springs, Barr, Arapahoe County. 

Colorado Lithia Springs, Pueblo, Pueblo County. 

Columbia Mineral Spring, Denver. 

Glaze’s Spring, near Olney, Otero County, 

Golden Lithia Spring, Golden, Jefferson County. 

Hot Soda Spring, Idaho Springs, Clear Creek County. 

Navajo, Manitou, Cheyenne, and Shoshone Springs, Manitou, El Paso County. 
The Dr. Horn Mineral Springs, Colorado Springs, El Paso County. 
Ute Chief Mineral Spring, Manitou, E] Paso County. 

Ute Iron Springs, Manitou, El Paso County. 

Yampah Spring, Glenwood Springs, Garfield County. 


CONNECTICUT. 
Connecticut gains 1 spring, which makes the total 15 for 1903. Of 
these 12 report sales in 1903. They are the following: 


Arethusa Spring, Seymour, New Haven County. 

Aspinock Mineral Springs, Putnam Heights, Windham County. 
Cherry Hill Spring, Hamden, New Haven County. 

Granite Rock Spring, Higganum, Middlesex County. 
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Highland Rock Spring, Highland Park, Hartford County. 
Highland Tonica Springs, Highland Park, Hartford County. 
Live Oak Spring, Meriden, New Haven County. 

Oxford Mineral Spring, Oxford, New Haven County. 

Park Spring, Willimantic, Windham County. 

Pequabuck Mountain Spring, Bristol, Hartford County. 
Puritan Spring, Norwich, New London County. 

Stafford Mineral Spring, Stafford Springs, Tolland County. 


DISTRICT OF COLUMBIA. 


The District of Columbia loses 1 spring, which leaves the total at 3. 
Of these 2 report sales, as follows: 


Crystal Spring, Washington. 
Gitchie Crystal Spring, Benning. 


FLORIDA. 


Only 2 of the 5 springs credited to Florida report the sales of 1903. 
They are the following: 


Magnolia Springs, Magnolia Springs, Clay County. 
Orange City Mineral Spring, Orange City, Volusia County. 


GEORGIA. 


Although 10 springs are credited to Georgia only half of them 
report the sales of 1903. The 5 that send reports are the following: 

Artesian Lithia Well, Austell, Cobb County. 

Bowden Lithia Springs, Lithia Springs, Douglas County. 

Hughes Mineral Springs, near Rome, Floyd County. 

Ponce de Leon Spring, near Atlanta, Fulton County. 

Lith-Aris Spring, formerly Sulpho-Magnesia Lithia Spring, near Austell, Cobb 
County. 


IDAHO. 


There is no change in the list for Idaho. The 1 spring credited to 
the State reports sales in 1903. It is the following: 


Idanha Natural Lithia Spring, Soda Springs, Bannock County. 
ILLINOIS. 


There is a loss of 2 springs for Illinois, the total being 21, and of 
these 19 report sales for 1903, as follows: 


Abana Spring, Liberty ville, Lake County. 

Aqua Vitæ Mineral Springs, near Maquon, Knox County. 
Aurora Lithia Spring, Montgomery, Kane County. 

Black Hawk Springs, Rock Island, Rock Island County. 

Blue Grass Springs, Montgomery, Kane County. 

Cumberland Mineral Spring, near Greenup, Cumberland County. 
Deer Lick Mineral Springs, Deerfield, Lake County. 
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Diamond Mineral Spring, Grantfork, Madison County. 
Elmhurst Mammoth Spring, Elmhurst, Dupage County. 
Glen Flora Mineral Springs, Waukegan, Lake County. 
Gravel Springs, near Jacksonville, Morgan County. 
Macinac Mineral Spring, near Carlock, Woodford County. 
Magnesia Spring, Montgomery, Kane County. 

Min-ni-Ni yan Spring, Bristol, Kendall County. 

Mokena Mineral Spring, Mokena, Will County. 

Original Springs, Okawville, Washington County. 

Red Avon Mineral Spring, Avon, Fulton County. 
Sanicula Springs, Ottawa, Lasalle County. 

White Diamond, formerly Spouting Mineral Spring, South Elgin, Kane County. 


INDIANA. 


To the 1902 list for Indiana 7 springs have been added and 1 has 
been dropped. The total is 23 for 1903, of which the following 20 
report sales: 


Blue Cast Magnetic Springs, Woodburn, Allen County. 

Cartersburg Magnetic Spring, Cartersburg, Hendricks County. 

Coats Springs, Logan, Pike County. 

Elliott Springs, Willow Valley, Martin County. 

Emerald Spring, Mudlavia, Warren County. 

French Lick Springs, French Lick, Orange County. 

Greenwood Mineral Well, Greenwood, Johnson County. 

Hunter Mineral Spring, Kramer, Warren County. 

King's Mineral Spring, Muddyfork, near Dallas, Clark County. 

Lasalle Springs, Martin County. 

Laxine Spring, formerly McCarty’s Spring, Mount Moriah, Brown County. 

Lily White Sulphur Spring, Sulphur, Crawford County. 

Lodi Artesian Well, Silverwood, Fountain County. 

Mudlavia, formerly Indiana Mineral Springs, Mudlavia, Warren County. 

Mudlavia Artesian Sulphur Spring, Mudlavia, Warren County. 

Paoli Lithia Spring, Paoli, Orange County. 

Indiana Carlsbad (formerly Porter) Mineral Springs, near Porter's Depot, Porter 
County. 

Shelbyville Lithia Spring, Shelbyville, Shelby County. 

Winamac Artesian Well, Winamac, Pulaski County. 

Winona Grotto Lithia Spring, Winona Lake, Kosciusko County. 


INDIAN TERRITORY. 


The 1 spring credited to Indian Territory reports sales for 1903. 
It is: 
Beach Spring, Sulphur, Chickasaw Nation. 


IOWA. 


Of the 6 springs credited to the list for Iowa, only 1 report sales for 
1903. It is the following: 


Ottumwa Mineral Springs, East Ottumwa, Wapello County. 
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KANSAS. 


The Kansas list gains 1 spring, which makes a total of 17. Of these, 
16 report sales for 1903, as follows: 

Arrington Mineral Springs, Arrington, Atchison County. 

Abilene Mineral Wells, Willowdale Township, Dickinson County. 

Boon Mineral Spring, Topeka, Shawnee County. 

California Spring, near Ottawa, Franklin County. 

Geuda Mineral Springs, Geuda Springs, Cowley County. 

Geyser Mineral Spring, Rosedale, Wyandotte County. 

Hoover’s Mineral Spring, Onaga, Pottawatomie County. 

Jewell County Lithium Spring, Montrose, Jewell County. 

Merrill Mineral Spring, Carbondale, Osage County. 

Phillips’s Mineral Spring, Topeka, Shawnee County. 

Sand Springs, Abilene, Dickinson County. 

Sulpho-Saline Spring, Fort Scott, Bourbon County. 

Sun Springs, near Merrill, Brown County. 

Sycamore Mineral Springs, Springs, Brown County. 

Waconda Spring, near Cawker City, Mitchell County. 

Iola Mineral Well, Iola, Allen County. 


KENTUCKY. 


The number of springs credited to Kentucky remains the same for 
1903 as for 1902, 1 spring having been dropped and 1 added. The 
total is 6, and of these 5 report sales for 1903 as follows: 

Anita Spring, Lagrange, Oldham County. 

Bedford Springs, Bedford, Trimble County. 

Bluelick Springs, Bluelick Springs, Nicholas County. 

Crab Orchard Springs, Crab Orchard, Lincoln County. 

Hamby Salts, Iron and Lithia Well, Dawson Springs, Hopkins County. 


LOUISIANA. 


There is no change in the list for Louisiana; reports have been re- 
ceived from the 3 springs credited to the State. They are as follows: 


Abita Springs, Abita Springs, St. Tammany Parish. 
Mandeville Springs, St. Tammany Parish. 
Ozone Spring, Pearl River, St. Tammany Parish. 


MAINE. 


There is a net gain of 2 springs for Maine, 3 having been added to 
the list of 1902 and 1 dropped from it. Of the total of 28 for 1903, 
the following 24 report sales: 


Bluehill Mineral and Dirigo Springs, Bluehill, Hancock County. 
arrabasset Spring, Jerusalem Township, Franklin County. 
Cold Bowling Spring, Steep Falls, Limington, York County. 
Crystal Mineral Springs, Auburn, Androscoggin County. 

Forest Springs, Litchfield, Kennebee County. 

Glenwood Mineral Spring, St. Albans, Somerset County. 
Highland Spring, Lewiston, Androscoggin County. 

Indian Hermit Spring, Wells Beach, York County. 
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Ishka Springs, Hancock, Hancock County. 

Keystone Mineral Spring, Fast Poland, Androscoggin County. 
Mount Hartford Cold Spring, Hartford, Oxford County. 
Mount Zircon Spring, Rumford, Oxford County. 

Oak Grove Spring, Brewer, Penobscot County. 

Oxford Spring, Oxford, Oxford County. 

Paradise Spring, Brunswick, Cumberland County. 

Pine Spring, Topsham, Sagadahoc County. 

Pownal Spring, West Pownal, Cumberland County. 

Puritan Spring, Pine Point, York County. 

Rocky Hill Spring, Fairfield, Somerset County. 

Seal Rock Springs, Saco, York County. j 
Underwood Spring, Falmouth Foreside, Cumberland County. 
Utona Spring, Eastport, Washington County. 

Wawa Lithia Spring, Ogunquit, Wells, York County. 

Wilson Spring, North Raymond, Cumberland County. 


MARYLAND. 


Maryland loses 2 springs from the list of 1902, which leaves a total 
of 9 for 1903. Of these all report sales. They are the following: 


Blackiston Island Diuretic Mineral Spring, Blackiston Island, St. Mary County. 
. Bladensburg Spa, Bladensburg, Prince George County. 

Jarroll Springs, Forest Glen, Montgomery County. 

Chattolanee Springs, Chattolanee, Baltimore County. 

Elim or Willmead Spring, Oxon Hill, Prince George County. 

Mardela Mineral Spring, Mardela, Wicomico County. 

Rock Hill Indian Spring, Rockville, Montgomery County. 

Roland Park Artesian Well, Roland Park, Baltimore County. 

Takoma Spring, Takoma, Montgomery County. 


MASSACHUSETTS. 


Massachusetts loses 6 springs from the list of 1902. The total is 75 
for 1903, of which 64 report sales as follows: 


Abbotts Spring, Methune, Essex County. 

Arctic Polar Spring, Spencer, Worcester County. 

Ballardvale Lithia Spring, Andover, Essex County. 

Beach Hill Spring, Stoneham, Middlesex County. 

Beaver Dam Spring, Scituate, Plymouth County. 

Belmont Crystal Spring, Belmont, Middlesex County. 

Belmont Hill Spring, Everett, Middlesex County. 

Belmont Natural Spring, Belmont, Middlesex County. 

Berkshire Crystal Spring, Sheffield, Berkshire County. 

Berkshire Sodium Spring, Sheffield, Berkshire County. 

Bodwell Spring, Lawrence, Fssex County. 

Burnham Spring, Methuen, Essex County. 

Calumet Spring, Sutton, Worcester County. 

Chapman’s Crystal Mineral Spring, Stoneham, Middlesex County. 
Crystal Mineral Spring, Methuen, Essex County. 

Crystal Spring, Brockton, Plymouth County. 

Deep Rock Spring, Lynnfield Center, Suffolk County. 

Diamond Spring, Lawrence, Essex County. 

El-azhar (formerly Sheep Rock) Spring, Lowell, Middlesex County. 
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Everett Crystal Spring, Everett, Middlesex County. 
Farrington's Silver Spring, Milton, Norfolk County. 
Garfield Spring, Weymouth, Norfolk County. 

Geddes Mineral Spring, Marlboro, Middlesex County. 
Goulding Spring, Whitman, Plymouth County. 

Highland Spring, North Abington, Plymouth County. 
Howe Spring, Millbury, Worcester County. 

Howland Spring, Dartmouth, Bristol County. 

Hygeia Artesian Well, Springfield, Hampden County. 
Katahdin Spring, Lexington, Middlesex County. 

King Philip Crystal Spring, Mattapoisett, Plymouth County. 
Likoo Crystal Indian Spring, Lawrence, Essex County. 
Leland Spring, Natick, Middlesex County. 

Lovers’ Leap Springs, Lynn, Essex County. 

Magnolia Spring, Gloucester, Essex County. 

Massasoit Spring, West Springfield, Hampden County. 
Milton Spring, Milton, Norfolk County. 

Monatiquot Spring, South Braintree, Norfolk County. 
Moose Hill Spring, Swampscott, Essex County. 

Mount Blue Spring, Hingham Center, Plymouth County. 
Mount Holyoke Lithia Spring, South Hadley, Hampshire County. . 
Mount Washington Cold Spring, Chelsea, Suffolk County. 
Myles Standish Spring, South Duxbury, Plymouth County. 
Nashoba Mineral Spring, Westford, Middlesex County. 
Nemashet Springs, Middleboro, Plymouth County. 
Nobscot Mountain Spring, Framingham, Middlesex County. 
Norwood Spring, Norwood, Norfolk County. 

Pearl Hill Mineral Spring, Fitchburg, Worcester County. 
Pepperell Mineral Spring, Pepperell, Middlesex County. 
Pequot Spring, North Natick, Middlesex County. 

Purity Spring, Spencer, Worcester County. 

Ravenwood Spring, Gloucester, Essex County. 

Robbin’s Spring, Arlington Heights, Middlesex County. 
Sager Spring, Danvers, Essex County. 

Sand Spring, Williamstown, Berkshire County. 

Shawmut Spring, West Quincy, Norfolk County. 

Silver Seal Spring, Woburn, Middlesex County. 

Simpson Spring, South Easton, Bristol County. 

Smiley Spring, Haverhill, Essex County. 

Sunnyside Spring, Franklin, Norfolk County. 
Swampscott Spring, Swampscott, Essex County. 

Trapelo Spring, Belmont, Middlesex County. 

Undine Crystal Spring, Brighton, Suffolk County. 
Valpey Spring, Woodland, Lawrence, Essex County. 
Whitman Spring, Whitman, Plymouth County. 


MICHIGAN. 


There is a net loss of 1 spring for Michigan, 2 springs having been 
dropped from the list of 1902 and 1 added to it. This leaves the total 
for 1903 at 29, and of these 19 report sales as follows: 

Alma-Bromo Spring, Alma, Gratiot County. 


Andrews Magnetic Mineral Springs, St. Louis, Gratiot County. 
Bromo-Hygeia Mineral Well, Coldwater, Branch County. 
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Clementine Spring, Mount Clemens, Macomb County. 

Cooper Farm Spring, Birmingham, Oakland County. 

Eastman Mineral Springs, Benton Harbor, Berrien County. 
Magnetic Mineral Spring, Spring Lake, Ottawa County. 

Midland Mineral Springs, Midland City, Midland County. 

Mount Clemens Sprudel Water, Mount Clemens, Macomb County. 
Original Mount Clemens Mineral Spring, Mount Clemens, Macomb County. 
Pagoda Spring, Mount Clemens, Macomb County. 

Plymouth Rock Well, Plymouth, Wayne County. 

Ponce de Leon Springs, Paris Township, Kent County. 

Prosit Flowing Well, Oak Grove, Flint, Genesee County. 

Royal Oak Mineral Springs, Royal Oak, Oakland County. 
Salutaris Spring, St. Clair Springs, St. Clair County. 

Senator, formerly Americanus Well, Lansing, Ingham County. 
Sanitas Spring, Topinabee, Cheboygan County. 

Zauber Wasser Springs, Hudson, Lenawee County. 


MINNESOTA. 


The list for Minnesota for 1903 includes 5 springs, which is 1 less 
than for 1902, as 1 spring has been dropped. The total for 1903 is 5, 
and of these the following 4 report sales: 


Indian Medical Spring, Elk River, Sherburne County. 

Inglewood and Glenwood Springs, Minneapolis, Hennepin County. 
Mankato Mineral Springs, near Mankato, Blue Earth County. 

Trio Siloam Springs, Austin, Mower County. 


MISSISSIPPI. 


Mississippi gains 1 spring and the total for 1903 is 8. Of these the 
following 6 report sales: 


Arundel Lithia Springs, near Meridian, Lauderdale County. 
Browns Wells, Browns Wells, Copiah County. 

Castalian Springs, near Durant, Holmes County. 

Godbold Mineral Well, near Summit, Pike County. 
Stafford Mineral Springs, near Vosburg, Jasper County. 
Tallaha Springs, near Charleston, Tallahatchie County. 


MISSOURI. 


Missouri makes a net gain of 4 springs, 1 spring being dropped, and 
the total becoming 23 for 1903. Of these the following 19 report 
sales: 


Akesion or Healing Spring, Sweet Springs, Saline County. 
American Mineral Springs, St. Louis County. 

Aqua Vitze Gusher Spring, Canton, Lewis County. 

B. B. Mineral Springs, Bowling Green, Pike County. 

Blue Lick Springs, Blue Lick, Saline County. 

Crystal Lithium Spring, Excelsior Springs, Clay County. 
Cusenbury Spring, near Kansas City, Jackson County. 

Eldorado Springs, Eldorado Springs, Cedar County. 

Haymakers Lineville Springs, Mercer County, near Lineville, lori 
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Ionian Lithia Spring, near Bowling Green, Pike County. 
Jackson Lithia Springs, Jackson County. 

Kalekat Bitter Spring, near Bowling Green, Pike County. 
Lineville Mineral Springs, Mercer County, near Lineville, Iowa. 
Livertone Spring, near Bowling Green, Pike County. 

McAllister Springs, McAllister, Saline County. 

Monegaw Springs,. Monegaw Springs, St. Clair County. 
Montesano Springs, Jefferson County. 

Sweet Springs, Sweet Springs, Saline County. 

Windsor Spring, Windsor, St. Louis County. 


MONTANA. 


Of the 3 springs credited to Montana the 2 following report sales 
for 1903: 


Lissner’s Mineral Springs, Helena, Lewis and Clarke County. 
White Sulphur Springs, White Sulphur Springs, Meagher County. 


NEBRASKA. 


No report of sales for 1903 has been received from the 1 spring 
credited to Nebraska. 


NEVADA. 


No report of sales for 1903 has been received from the 1 spring 
on the list for Nevada. 


NEW HAMPSHIRE. 


New Hampshire loses 3 springs from the list of 1902. The total is 
6 for 1903; of these the following 5 report sales: 


Amherst Mineral Spring, Amherst, Hillsboro County. 

Granite State Spring, Plaistow, Rockingham County. 

Lafayette Spring, West Derry, Rockingham County. 
Londonderry Lithia Spring, Londonderry, Rockingham County. 
Pack Monadnock Lithia Spring, Temple, Hillsboro County. 


NEW JERSEY. 


New Jersey loses 2 springs from the list of 1902. The total is 14 
for 1903, and sales are reported by 12, as follows: 


Alpha Spring, Springfield, Union County. 
Beacon Mountain Spring, Denville, Morris County. 
Beech Springs, near Woodbury, Gloucester County. 
Fowler's Deep Rock Artesian Well, Allwood, Passaic County. 
Hatawanna Spring, Buddlake, Morris County. 
Indian Kalium Spring, Gloucester, Camden County. 
Indian Spring, near Rockaway, Morris County. 
Kalium Springs, Collingswood, Camden County. 
M R 1903—73 
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Oakland Vernam Spring, near Oakland, Bergen County. 
Turtle Hill Spring, Passaic, Passaic County. 

Washington Rock Spring, Warrenville, Somerset County. 
Watchung Spring, Plainfield, Union County. 


NEW MEXICO. 


There is no change in the list for New Mexico. Of the 7 springs 
credited to the State 6 report, as follows: 


Artesian Coyote Mineral Spring, Coyote Canyon, Bernalillo County. 
Coyote Canyon Spring, Coyote Canyon, Bernalillo County. 
Faywood (formerly Hudson) Hot Springs, Fay wood, Grant County. 
Harsch Iron Spring, Coyote Canyon, Bernalillo County. 

Macbeth Springs, near East Las Vegas, San Miguel County. 

Ojo Caliente Spring, Ojo Caliente, Taos County. 


NEW YORK. 


For the State of New York 1 spring is added to the list of 1902 and 
3 taken from it. The total for 1903 is 62. Of these 48 report, as 
follows: 


Ayers Amherst Mineral Springs, near Williamsville, Erie County. 
Baldwin Cayuga Mineral Spring, Cayuga, Cayuga County. 
Big Indian Spring, Ellenville, Ulster County. 
Chemung Spring, Chemung, Chemung County. 
Clyde Mineral Spring, Clyde, Wayne County. 
Deep Rock Spring, Oswego, Oswego County. 
Dryden Springs, Dryden, Tompkins County. 
Elixir Spring, Clintondale, Ulster County. 
Fitzsimmons Spring, Port Jervis, Orange County. 
Franklin Lithia Springs, Franklin Springs, Oneida County. 
Geneva Lithia Mineral Water Spring, Geneva, Ontario County. 
Glacier Spring, Franklin Springs, Oneida County. 
Great Bear Spring, near Fulton, Oswego County. 
Hide Franklin Spring, Ballston Spa, Saratoga County. 
Kirkland Mineral Spring, Franklin Iron Works, Oneida County. 
Lithia Polaris Spring, near Boonville, Oneida County. 
Mountain Mist Spring, West Hills, Suffolk County. 
Mount View Spring, near Poughkeepsie, Dutchess County. 
Red Jacket Mineral Spring, Seneca Falls, Seneca County. 
Saratoga County Artesian Lithia Spring, Ballston Spa, Saratoga County. 
Saratoga Springs, Saratoga County: 

Champion Spring. 

Chief (formerly Re-me-ho) Spring. 

Congress Spring. 

Empire Spring. 

Eurcka White Sulphur and Mineral Spring. 

Excelsior Spring. 

Geyser Spring. 

Hathorn Spring. 

High Rock Spring. 

Lincoln Spring. 
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Saratoga Springs, Saratoga County—Continued. 

Old Putnam Mineral Spring. 

Patterson Mineral Spring. 

Peerless Spring. 

Quevic Spring. 

Saratoga Arondack (formerly Kissingen) Spring. 

Saratoga Carlsbad Spring. 

Saratoga Seltzer Spring. 

Saratoga Star Spring. 

Saratoga Vichy Spring. 

Saratoga Victoria Spring. 

Union Spring. 
Split Rock Spring, Franklin Springs, Oneida County. 
The Vita Spring, Fort Edward, Washington County. 
Verona Mineral Springs, Verona, Oneida County. 
Warner's Natural Mineral Spring, Franklin Springs, Oneida County. 
Washington Lithia Spring, Ballston Spa, Saratoga County. 
White Sulphur Springs, Richfield Springs, Otsego County. 
White Sulphur Spring, Sharon Springs, Schoharie County. 


NORTH CAROLINA. 


There is no change in the list for North Carolina, the total for 1903 
remaining at 12. Of these 9 report sales, as follows: 


Alkalithia Spring, Alkalithia Springs, Alexander County. 
Ashley Bromine and Arsenic Springs, Ashe County. 

Barium Rock Spring, Barium Springs, Iredell County. 
Jackson Springs, Jackson Springs, Moore County. 

Lemon Springs, Lemon Springs Station, Moore County. 

Mida Spring, near Charlotte, Mecklenburg County. 

Panacea Springs, near Littleton, Warren County. 

Thompson Bromine Arsenic Springs, Crumpler, Ashe County. 
Vade Mecum Spring, Vade Mecum, Stokes County. 


OHIO. 


Ohio’s list for 1903 shows no change from 1902, the total remaining 
at 22. Of these 18 report sales. They are the following: 


Adovene Spring, Delaware, Delaware County. 

Alba Spring, Rockfort, Cuyahoga County. 

Arcadian Springs, Mineral Springs, Adams County. 

Buckeye Lithia Spring, near Martins Ferry, Belmont County. 
Crum Mineral Spring, Austintown, Mahoning County. 
Crystal Rock Spring, near Sandusky, Erie County. 

Deerfield Mineral Springs, Deerfield, Portage County. 

Fargo Mineral Springs, Ashtabula, Ashtabula County. 

Green Spring Artesian Mineral Well, Green Springs, Sandusky County. 
Knisely Mineral Springs, Bucyrus, Crawford County. 
Magnetic Magnesia Well, Canton, Stark County. 

Oakridge Spring, Greensprings, Sandusky County. 
Painesville Mineral Spring, Painesville, Lake County. 

Rex Ferro-Lithia Springs, New Richmond, Clermont County. 
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Ripley Brom-Lithia Springs, Ripley, Brown County. 

Talewanda Mineral Springs, near College Corner, Preble County. 
Wheeler Mineral Springs, Youngstown, Mahoning County. 
Sulphur Lick Spring, Chillicothe, Ross County. 


OKLAHOMA. 
No report has been received from the 1 spring credited to Oklahoma. 


OREGON. 


Oregon gains 1 spring, which makes the total 9. Of these the fol- 
lowing 8 report sales for 1903: 


Boswell Springs, Boswell, Douglas County. 

Colestin Spring, Colestin, Jackson County. 

Kingsbury Spring, near Ashland, Jackson County. 
Lehman Spring, Blue Mountains, Umatilla County. 
Sodaville Mineral Springs, Sodaville, Linn County. 
Wilhoit Springs, Wilhoit, Clackamas County. 

Wolfer’s Mineral Spring, Hubbard, Marion County. 
Lake View Hot Springs, near Lake View, Lake County. 


PENNSYLVANIA. 


There is a net gain of 1 in the list for Pennsylvania, the total being 
38. Of these 29 report sales for 1903. They are the following: 


Bedford Chalybeate Spring, Bedford, Bedford County. 

Bedford Mineral Springs, near Bedford, Bedford County. 

Black Barren Mineral Spring, Pleasant Grove, Lancaster County. 
Charmian Mineral Spring, Charmian, Franklin County. 

Corry Artesian Mineral Spring, Corry, Erie County. 

Cresson Springs, Cresson, Cambria County. 

De Vita Mineral Springs, Cambridge Springs, Crawford County. 

East Mountain Lithia Well, near Factory ville, Wyoming County. 
Ephrata Mountain Crystal Spring, near Ephrata, Lancaster County. 
Glen Summit Spring, Glen Summit, Luzerne County. 

Granny Coon Spring, North Point, Indiana County. 

Gray Mineral Spring, Cambridge Springs, Crawford County. 

Imperial Spring, Angelica, Berks County. 

Korrylutz Well, Corry, Erie County. 

Magnesia Spring, Cambridge Springs, Crawford County. 

Minequa Spring, Minnequa, Bradford County. 

Pavilion Spring, South Mountain, Wernersville, Berks County. 
Petticord Mineral Spring, Cambridge Springs, Crawford County. 

Ponce de Leon Spring, Meadville, Crawford County. 

Pulaski Natural Mineral Spring, Pulaski, Lawrence County. 

Rennyson Tred vffrin Spring, Rennyson, Chester County. 
Ross-common Springs, Windgap, Monroe County. 

Saegertown Mineral Spring, Saegertown, Crawford County. 

Sizer Mineral Spring, Sizerville, Cameron County. 

Spruce Hollow Mineral Spring, near Northumberland, Northumberland County. 
The J. W. Lang Mineral Well, Venango, Crawford County. 

Tuckahoe Mineral Springs, Northumberland, Northumberland County. 
Whann Alkaline Lithia Mineral Springs, near Franklin, Venango County. 
White Sulphur Spring, Bedford Springs, Bedford County. 
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RHODE ISLAND. 


The list for Rhode Island remains the same as for 1902, the total 
being 4. Of these 3 report sales. They axe as follows: 


Gladstone Spring, Narragansett Pier, Washington County. 
Holly Mineral Spring, Woonsocket, Providence County. 
Ochee Mineral and Medicinal Springs, Johnston, Providence County. 


SOUTH CAROLINA. 


South Carolina gains 1 spring, but of the 10 springs now credited 
to the State, only 3 report sales for 1903. They are the following: 


Cherokee Springs, near Spartanburg, Spartanburg County. 
Glowing Spring, near Calhoun Falls, Abbeville County. 
Harris Lithia Spring, Harris Springs, Laurens County. 


SOUTH DAKOTA. 


Thetwo localities credited to South Dakota reportfor1903. They are: 


Hot Springs of South Dakota, Hot Springs, Fall River County: 
Catholicon Spring. 
Hygeia Spring. 
Kidney Spring. 
Lakotah Spring. 
Minnekahta Spring. 
Minnehaha Springs, Sioux Falls, Minnehaha County. 


TENNESSEE. 


Tennessee gains 1 spring, which brings the total up to 14. Of 
these, 13 report sales for 1903. They are the following: 


Eastbrook Springs, Eastbrook, Franklin County. 

Hinson Springs, Hmson Springs, Henderson County. 

Horn Mineral Springs, Horn Springs, Wilson County. 

Jdaho Springs, near Clarksville, Montgomery County. 
Lockeland Spring, East Nashville, Davidson County. 
Montvale Spring, Montvale, Blount County. 

Red Boiling Springs, Red Boiling Springs, Macon County. 
Rhea Springs, Rhea Springs, Rhea County. 

Tate Epsom Spring, Tate Spring, Grainger County. 

Tillman Spring, near Nashville, Davidson County. 

Whittle Springs, Whittle Springs, near Knoxville, Knox County. 
Willow Brook Spring, Craggie Hope, Cheatham County. 
Wright's Epsom Lithia Well, Mooresburg, Hawkins County. 
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TEXAS. 


The 1902 list for Texas has 2 springs added to itand 1 dropped from 
it, the total being 28 for 1903. Of these, 21 report sales, as follows: 


Capp's Wells, Longview, Gregg County. 
China Spring Well, China Springs, McLennan County. 
Dalby Spring, Dalby Springs, Bowie County. 
Dullnig Mineral Wells, near San Antonio, Bexar County. 
Elkhart Mineral Wells, Elkhart, Anderson County. 
Farrier Springs, Dalby Springs, Bowie County. 
Georgetown Mineral Well, Georgetown, Williamson County. 
Marlin Hot Well, Marlin, Falls County. 
Milford Mineral Well, Milford, Ellis County. 
Mineral Wells, Palo Pinto County: 

Cicero Smith Well. 

Crazy Well. 

George P. Barber Wells. 

Gibson Well. 

Hawthorne Well. 

Lithia Well. 

Sangcura Wells. 

Specific Wells. 

Star Well. 
Overall Mineral Wells, Franklin, Robertson County. 
Peterman Mineral Spring, Mount Pleasant, Titus County. 
Wootan Wells, Wootan Wells, Robertson County. 


UTAH. 


Of the 3 springs credited to Utah only 1 reports for 1903. It is the 
following: 
Deseret Lithia Well, Deseret, Millard County. 


VERMONT. 


Vermont gains 1 spring, the total being 7. Of these 5 report sales 
for 1903. They are the following: 


Alburg Chalybeate, Lithia, and Sulphur Springs, Alburg Spring, Grand Isle 
County. 

Clarendon Springs, Clarendon Springs, Rutland County. 

Equinox Spring, Manchester, Bennington County. 

Missisquoi Mineral Springs, Sheldon, Franklin County. 

Newfane or Vermont Mineral Spring, Putney, Windham County. 


VIRGINIA. 


Virginia gains 2 springs, 3 having been added to the list and 1 dropped 
from it. Of the 58 springs credited to the State, 41 report sales for 
1903. They are the following: 

Alleghany Springs, Montgomery County. 

Basic Lithia Spring, Basic City, Augusta County. 

Bear Lithia Springs, near Elkton, Rockingham County. 
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Bedford Alum Spring, Bedford Springs, Campbell County. 

Beaufont Lithia Spring, Beaufont, Chesterfield County. 

Bellfont Spring, near Manchester, Chesterfield County. 

Berry Hill Mineral Spring, near Mikwood, Culpeper County. 

Blue Ridge Springs, Botetourt County. 

Buffalo Lithia Springs, Buffalo Lithia Springs, Mecklenburg County. 

Chase City Mineral Springs, Chase City, Mecklenburg County. 

Cove Lithia Spring, Wytheville, Wythe County. 

Crockett Arsenic Lithia Spring, Shawsville, Montgomery County. 

Diamond Spring, Norfolk County. 

Erup Mineral Spring, near Glen Carlyn, Alexandria County. 

Farmville Lithia Springs, Cumberland County, near Farmville, Prince Edward 

County. 

Fonticello Lithia Spring, Chesterfield County, near Richmond. 

Golindo Lithia Springs, Wevers Cave, Augusta County. 

Harris Anti-Dyspeptic and Tonic Spring, Burkeville, Nottoway County. 
Healing Springs, Healing Springs, Bath County. 

Hume Springs, St. Elmo, Alexandria County. 

Hunter's Pulaski Alum Springs, Walkers Creek, Pulaski County. 
Jeffress Lithia Silica Springs, Jeffress, Mecklenburg County. 
Lone Jack Spring, Candless Mountain, Campbell County. 

Magee’s Chlorinated Lithia Springs, Clarksville, Mecklenburg County. 
Massanetta Springs, Harrisonburg, Rockingham County. 
Montvale Hygeja Spring, Montvale, Bedford County. 
Nye Lithia Springs, Wytheville, Wythe County. 
O'Connell Lithia Spring, near Stribling Springs, Augusta County. 5 
Osceola Spring, Pleasant Valley, Rockingham County. . 
Otterburn Lithia and Magnesia Springs, Amelia, Amelia County. 
Pontiac (formerly Powhatan) Spring, near Falls Church, Alexandria County. ` 
Roanoke Red Sulphur Springs, Catawba, Roanoke County. : 
Seawright Magnesian Lithia Spring, near Staunton, Augusta County. 
Seven Springs, near Glade Spring, Washington County. 
Shenandoah Alum Springs, near North Mountain, Shenandoah County. 
Stribling Springs, near Staunton, Augusta County. 

Virginia Magnesian Alkaline Springs, near Staunton, Augusta County. 
Virginia Waukesha Lithia Springs, Staunton, Augusta County. 
Wallawhatoola Alum Springs, near Millboro Spring, Bath County. 

Wolf Trap Lithia Springs, Wolf Trap Depot, Halifax County. 

Wyrick’s Lithia Spring, near Crockett, Wythe County. 


f 


. WASHINGTON. 
The 1908 list for Washington remains the same as 1n 1902, the total 
being 4, of which 3 report sales as follows: 


Cascade Springs, near Cascades, Skamania County. 
Medical Lake, Medical Lake, Spokane County. 
Olympia Hygeian Spring, Tumwater, Thurston County. 


WEST VIRGINIA. 


To the 1902 list for West Virginia, 2 springs are added. The total 
is 11 for 1903. Of these the following 6 report sales: 


Borland Mineral Well, Wood County, near Salama. 
Greenbrier (formerly Barger's) Springs, near Talcott, Summers County. 
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Magnesia Spring, Nu. 2, near Wheeling, Ohio County. 
Manacea Irondale Spring, near Independence, Preston County. 
Pence Spring, Pence Springs, Summers County. 

Webster Springs, Webster Springs, Webster County. 


WISCONSIN. 


To the 1902 list for Wisconsin 1 spring is added and 2are taken from 
it. Of the 37 springs credited to the State 26 report sales for 1903. 
They are the following: 


Allouez Magnesia Springs, Green Bay, Brown County. 
Bay City Spring, Ashland, Ashland County. 
Chippewa Spring, Chippewa Falls, Chippewa County. 
Darlington Mineral Spring, Darlington, Lafayette County. 
Fort Crawford Springs, Prairie du Chien, Crawford County. 
Lebens Wasser Mineral Spring, Green Bay, Brown County. 
Nee-Ska-Ra Mineral Spring, Wauwatosa, Milwaukee County. 
New Saratoga Spring, Star Prairie, St. Croix County. 
Rainbow Mineral Spring, Wautoma, Waushara County. 
Salvator Mineral Spring, Green Bay, Brown County. 
Sanitas Fountain, Oshkosh, Winnebago County. 
Sheboygan Mineral Spring, Sheboygan, Sheboygan County. 
Silver Sand Spring, Milwaukee, Milwaukee County. ` 
Solon Springs, Upper St. Croix Lake, Douglas County. 
Waukesha Springs, Waukesha County: 

Acme Spring. 

Almanaris Springs. 

Anderson’s Waukesha Spring. 

Arcadian Spring. 

Glen Rock Spring. 

Hygeia Spring No. 2. 

Minniska Mineral Spring. 

Siloam Mineral Spring. 

Silurian Mineral Spring. 

Sotarian Spring. 

Waukesha Imperial Spring. 

White Rock Mineral Spring. 


WYOMING. 


Wyoming gains 1 spring, and of the 2 credited to the State only 1 
reports sales for 1903. It is the following: 


Rawlins Sulphur Springs, near Rawlins, Carbon County. 
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IMPORTS. 


The following tables show the imports of mineral waters from 1867 
to 1901, inclusive: 


Mineral waters imported and entered for consumption in the United States, 1867-1908. 


In bottles of 1 | In bottles in ex- y 

Fiscal year end- | quart or less. cess of 1 quart. Not in bottles. — All not artificial. | Total 

ing June 30— === === = | AA value. 
Quantity. Value. |Quantity.! Value. |Quantity.| Value. Quantity. | Value. 
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Botlles. Quarts. Gallons. | Gallons. 
ISO- ee ene 370,610 $24,913 3, 792 $860 |.......... Si teers cov PA $25, 410 
1808 AAA 241, 702 | 18, 438 22,819 | 2,052 554 104 | dede bd eu qu e oque 20, 594 
aia 344,691 | 25,635 | 9,789 | 802 | 1,042] — 245 |..........- esce | 26, 682 
1870... 1 oss 433, 212 | 30,680 18,025 | 1,743 2, 063 DUR Locos ui toa eR RES 32, 931 
Md as 470,947 ¡ 34, 604 2,320 174 1,336 MM A ¡A 34, 919 
IBI. s liil 892, 918 | 67,951 |..........]|........ 639 ¡AAA ERES 68, 067 
1873 2. 2245s 35,508 | 2,326 |. Loss voce Sui 355 19 394,423 | $98,151 | 100,552 
ISTA. oce exse 7,238 GOT AAA eset 95 16 199, 035 79,789 | 80,496 
ISID. A 4,174 AIT ossa ewes ie aes 5 2 395,956 | 101,640 | 102,113 
1876... 5 esso es 20; 4108... 1899 be hoes A A Te 447,646 | 134,889 | 136, 788 
ISI we 12:000 4 1,928 A A E me Xd es 22 520,751 | 167,458 | 168,808 
ISIB oso cive ues 8, 229 BIG AAA esses A iELasaE 883, 674 350, 912 | 351,727 
e AA 28.440 | 2,352 PO ts 3 4 798,107 | 282,153 | 284,509 
DB sce ene See 207.501 195 TOL ala ose wees lo ee 927,759 | 285,798 | 305, 529 
DBS A 150,326 | 11,850 Tevicincaco site cds 55 26 | 1,225,462 | 383,616 | 395, 492 
IAS e 132.277 1,17 010 luso ll a ence 1,542,905 | 410,105 | 427,115 
E A E 88.497 4. MA A Res enr Re 1,714,085 | 441,439 | 448, 493 
| Artificial mineral Natural mineral 
waters. waters. 


Year ending— 
; Quantity. | Value. | Quantity. | Value. 


TAGS TO NN 29,366 | $4,591 | 1,505,298 | $362,651 
DBS MET AA | 7,972 2,157 | 1,060,072 397, 876 
Dec.31— | 
o M —————— HP | 62,464 | 16,815 | 1,618,960 354, 242 
A E E ho sasde ce 18, 885 4,851 | 1,915,511 385, 906 
o dd 12, 752 4,411 | 1,716,461; 341,695 
A A A NS 36, 494 8,771 | 1,558, 968 368, 661 
m "rc | 22,828 7,133 | 2,822,008 433, 281 
18915: 21523 O E EE TÉ ; 26, 700 8,700 | 2,019,833 892, 894 
D 2 LT MEER 16, 062 9,089 | 2,266,123 497, 660 
jo P —————— ———————Á€ i 6, 086 2,992 | 2,321,081 506, 866 
ip: m ND d E 7,753 3,047 | 1,891,964 417, 500 
A ve dave peut bu don Deseret LLLI 101,115 | 19,151 | 2,104,811 506, 384 
MM c "——— Rá— 51,108 | 11,739 | 2,273,393 551, 097 
Por UE PREEN CER DRE a2,942,200 | a501, 684 
ji TTE NR mo HE pMMCUTUE a 1,955,723 | a526,071 
is Cc CR EORR AO HEU E TONS ISDN UMORE a2,382,410 | a 663, 803 
[rro EMEND O A PA 42,485,042 | a687,874 
A Usu Cui d MIT E ULL Ee cer | Pom TTE a2, 567,323 | a744,392 
A A A A IE a2,460,119 | a712, 714 
A O A A A A a2,851,970 | a846, 294 


a Including artificial. 
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Prior to the year 1873, as the foregoing tables show, the records of 
the United States Treasury Department did not distinguish natural 
and artificial mineral waters. From 1873 to 1883, inclusive, the dis- 
tinction was made, and artificial mineral waters were classified accord- 
ing to the receptacles in which they were imported. For the period 
including the years 1884 to 1896 this classification seems to have been 
dropped, but the artificial waters were still kept separate from the 
natural waters. Since 1896, however, they have not been differenti- 
ated. The number of gallons imported has not varied greatly in the 
last six years, although each year the imports have increased slightly 
both in quantity and in value. 


EXPORTS. 


No record of the exports of domestic natural mineral waters seems 
to have been kept by the Treasury Department since 1883, and, as 
shown by the table below, the exports from 1875 to 1883 were com- 
paratively insignificant. 


Erports of natural mineral waters of domestic production from the United States. 


Fiscal year ending June 30— Value. I! Fiscal year ending June 30— Value. 
A EE AE E E, €162: TRB A O a Aa $81,073 
INTO oder ae daa etta a ove Ute uio Der ar AS Ln rad ecia iE quss esa E eK ie e 421 
TAGS MN TERCEROS a NA e e a y TERS sasea CE a459 
DONO E EENE E EATA aka Er eS 1,486 


a None reported since 1883. _ 


Monazite and zircon are mined for similar purposes—that is, for 
the rare earth oxides which they contain. The oxides obtained from 
these minerals are used in the manufacture of mantles for various 
incandescent lamps and of the glowers of electric lamps. The produc- 
tion of zircon is very small, and represents but a small percentage of 
the total production of these two minerals. The demand for monazite 
is increasing, although there is not a very large increase in the yearly 


this country; now a considerable portion of that mined is exported. 
Of the zircon mined, however, all is used in the United States. 


Monazite, which is essentially an anhydrous phosphate of the rare 
earth metals, cerium, lanthanum, and didymium, usually contains a 
small but varying percentage of thoria. It is the presence of this 
latter oxide that gives the monazite its commercial value. There is a 
very wide variation in the percentage of thoria found in monazite, but 
the commercial monazite that is put on the market contains from 3 
to 9 per cent of this oxide. The thoria, together with very small 
amounts of lanthanum and didymium oxides, is used in the manu- 


MONAZITE AND ZIRCON. 


By Josera Hyper Pratt. 


INTRODUCTION. 


Formerly all of this mineral produced was consumed in 


MONAZITE. 


facture of the cylindrical hood or mantle of the Welshach and other 


incandescent gas lights. The cerium oxalate, obtained in the separa- 
tion of the ceria from the other oxides, is used to a limited extent in 


Monazite varies considerably in color, being light yellow to honey ; 
yellow, reddish, brownish, and yellowish green, and having resinous à 
to vitreous luster. It is brittle, breaking with a conchoidal to uneven : 
fracture; and is from 5 to 5.5 in hardness. The mineral is heavy, 


having a specific gravity of 4.64 to 5.3. By means of its color and ` 


specific gravity it can usually be readily identified. 
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The commercial deposits of monazite are not found in the original 
rocks, but in the gravel deposits of the present and former streams, 
which have resulted from the disintegration and erosion of the crys- 
talline rocks that contained the monazite. These rocks have been 
altered and decomposed to a considerable depth, so that at the present 
time they are in a state of constant erosion; and their mineral con- 
stituents, monazite, zircon, magnetite, etc., are being deposited in the 
soils and gravels. This is going on to such an extent that even after 
the soils and gravels have been once worked for monazite they may 
be rewashed at the end of a year and may prove to be profitable sources 
of monazite. 

NORTH CAROLINA. 


The supply of monazite is obtained from Cherokee and Spartan- 
burg counties, S. C., and from Rutherford, McDowell, Burke, Cleve- 
land, and Lincoln counties, N. C. There are in most of these counties 
a large number of small miners who produce from a few pounds to a 
ton of monazite per year. Many of them do not concentrate their 
product except as it is effected by the sluice boxes, and they sell their 
material to one of the four companies that are buying monazite either 
for their own use or for exportation. These concentrates vary con- 
siderably in color, according to the locality from which they have 
been obtained, and there are consequently monazite concentrates red, 
red-brown, brown, yellowish brown, yellowish green, and yellow in 
color. 

Rutherford County.—One of the centers of the monazite mining 
industry in North Carolina is Ellenboro, Rutherford County. Near 
this place is located the property of the German Monazite Company, 
which employs 26 or more men who wash out about 13 tons of cleaned 
sand each week. Their workable gravel is from 20 to 100 yards wide 
and extends for half a mile up and down the creek. The overburden, 
which has to be removed, is from 1 to 5 feet in depth, and.some of it 
carries a small amount of monazite. 

Three miles from Ellenboro at the Louisa Smart mine, three dif- 
ferent colored monazite sands are found which are not more than 100 
yards apart, one being of a greenish color, the second brownish red, 
and the third yellowish. The first is found along the small branch 
just above the drying plant, and the second is found higher up on the 
hillside about 60 feet from the stream. These two gravels are at present 
sluiced on but a small scale. They pan well, are quite free from 
garnet, and contain but little black sand. They are 3 feet thick, and 
are covered by from 2 to 3 feet of an overburden of red clay. The 
third or yellowish monazite sands are now being washed, but they 


aThe writer was assisted in the field work by Mr. D. B. Sterrett, of Yale University. 
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contain some garnet and iron. The brownish sand readily concen- 
trates to a product containing 80 per cent monazite. This property 
would be more extensively worked but for the lack of a sufficient 
water supply. Near these gravel deposits there is a pegmatitic dike, 
4 feet in width, which cuts the hornblende gneiss. This dike con- 
tains a great many garnets up to the size of a walnut and also mona- 
zite, as was proved by panning the crushed rock. 

There are several other places near Ellenboro where monazite is 
mined. One is on the property of Mr. E. A. Martin, where a good 
percentage of monazite is obtained in panning the stream gravel and 
also the gravel for some distance under the banks, but the total area of 
the pay gravel is not large. Another is on the west fork of Sandy Run 
Creek on the land of Mr. J. C. Glover, where there is a considerable 
quantity of gravel, but it did not show a very large percentage of 
monazite on panning. The gravels are from 2 to 3 feet in thickness 
under an overburden of from 1 to 2 feet. There is, however, a good 
water supply, which is favorable for working the gravels in quantity. 
Only two sluice boxes were in operation during the past year on this 
property. Again, on a small tributary of Sandy Run Creek, on the 
land of Mr. J. D. Bridges, the stream gravel and the gravel and soil 
on the banks are exceedingly rich in monazite, but the area of the 
gravels is not very extensive. Three miles southeast of Ellenboro, 
also, on a small branch running through the plantation of Mr. D. B. 
Farrill, there are gravels which have been pretty well worked out 
once and are now being worked over the second time, yielding fairly 
good results. Only one sluice box, however, was in operation during 
1903, although there was a sufficient water supply for others. 

Rutherfordton is another center of monazite mining, and on the 
land of Mr. A. D. K. Wallace, 2 miles from Rutherfordton, consider- 
able work has been carried on. The gravels in the bottom land are 
often 100 feet across and from 1 to 3 feet thick. The overburden, 
which is not very heavy, contains some monazite and is washed as 
wellas the gravels. There are two small streams on this property, 
upon which workable gravel deposits, varying from 50 to 150 feet in 
width, extend for about a quarter of a mile. The water supply is 
good. About half a mile west of the Wallace deposits, on the land of 
Mr. H. Harris, there are also gravels that have already been washed 
and that extend up and down stream for a distance of nearly a mile. 
At Peppertown Creek, in the same neighborhood, where some mining 
has been done, the concentrates are low in monazite, being made up 
largely of black magnetic sand. 

At Duncan, 17 miles from Ellenboro, on the land controlled by Mr. 
Henry Gettys, there are 30 acres of bottom land along about a mile of 
the stream which contain considerable monazite. The stream gravels 
are to be washed first, and then the bottom land. Six or eight troughs 
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will probably be used. In the same vicinity, on the land of Mr. 5. A. 
Mode, the stream gravels and the bottom-land gravels contain consid- 
erable monazite. 

Cleveland County.—On the land of Mr. A. M. Hunt, 6 miles from 
Casar, Cleveland County, there were two sluice boxes in operation in 
1903, although the gravel deposits would warrant more and although 
there was an abundant water supply with which to develop them. 
The gravels panned very well, showing a good percentage of monazite. 
They vary in thickness from 2 to 3 feet, and there is a good width of 
bottom land that has been only partially worked out. Near the upper 
end of this land the stream gravels are profitable for working over a 
number of times, as there has been no work done on the adjoining 
property and the rains are constantly bringing down new sources of 
supply of monazite. 

In the vicinity of Carpenters Knob there are some very promising 
monazite gravel deposits, a number of which are: now worked by the 
Incandescent Light and Chemical Company of New York. On the 
land of Mr. J. C. Crow, the bottom-land gravels are from 30 to 75 yards 
wide and average about 2 feet in thickness.. During 1903 there were 
two sluice boxes at work on these gravels and two on the land of 
Mrs. Eliza Spakes farther up the stream. These lands are on the 
headwaters of Little Knob Creek. Farther down the creek, on the 
McSneed property, the monazite gravel was observed in one place to 
be 7 feet thick. Two sluice boxes were in operation on this property, 
but there is a sufficient supply of water for a larger number, which 
would be warranted by the quantity of gravel. Little Knob Creek 
has been worked, more or less, from near its source to its mouth; but 
in many places the gravels have received new supplies of monazite, so 
that it will pay to wash them again. On the property owned by the 
Incandescent Light and Chemical Company, five sluice boxes were in 
operation in 1903, and the stream gravel will be worked for abouta 
mile. Inanumber of instances bottom gravels that had formerly been 
washed are now being washed again and at a profit. The gravel in 
some places is 5 feet in thickness. This company also owns and is 
working monazite gravels on Camp Creek in Burke County, and the 
Lattimore mine near Shelby, Cleveland County. They expect to 
erect a concentrating or cleaning mill near Carpenters Knob. Another 
good deposit of stream gravel and bottom-land gravel is on the land 
of Mr. W. E. Ledford, also near Carpenters Knob. These gravels 
pan very well, and there is a good water supply. 

On Knob Creek there are very extensive stream gravels and con- 
siderable bottom-land gravels, which, although they do not contain a 
very large percentage of monazite, are extensive in area and havea 
good water supply, so that they could be worked on a large scale, and 
therefore could be mined profitably. 
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Near Mooresboro there are a number of small producers of mona- 
zite. The most work is done on the land of Mr. H. C. Burrus, who 
operated three sluice boxes or troughs in 1903. There is a consider- 
able area of bottom lands, but only small portions of them are at 
present washed for monazite. The branch flowing through this 
property has been worked for a distance of about a mile, and has upon 
it workable deposits of 100 yards in width. The concentrates, how- 
ever, contain a rather large percentage of the black sand. 

Burke County.—In Burke County, on Brindletown Creek and its 
tributaries, there are many properties containing good deposits of 
monazite gravels, such as those of Messrs. J. E. Mills, John Kirksey, 
and Moore Epley. 

McDowell County.—In McDowell County there are numerous good 
deposits on the waters of Muddy Creek, but an act of the legislature 
prohibits the use of these streams for sluicing purposes, and thus 
prevents the mining of monazite on the adjacent properties. 


SOUTH CAROLINA. 


In South Carolina the principal localities where monazite mining is 
carried on are in the vicinity of Cowpens, Spartanburg County, and 
near Gaffney, Cherokee County. 

There is a tendency among a large number of the farmers who own 
lands containing monazite gravels to work only the stream gravels, 
and this they do two or three times a year, leaving the bottom land 
untouched except for farming. The heavy rains wash into the streams 
the sands from the hillsides, from under the banks, and from the 
streams above, thus renewing the monazite in the stream gravel. The 
surface soil down to from 6 to 8 inches of its depth seems to contain 
a considerable per cent of monazite which has come from the decom- 
position and disintegration of the adjacent rocks. 

The monazite-bearing sand obtained from the sluice boxes is some- 
times rewashed by the miners; but usually it is sold directly to some 
one of the companies owning the concentrating plants. The weighed 
concentrates are dried in two different ways. One way consists in 
spreading the sand over an oiled or rubber cloth in the sunshine, where 
it dries very quickly, partly because of the heat absorbed by the dark 
iron sand. The other method of drving is by heating over a crude 
furnace. A small ditch from 4 to 8 feet long, 1 to 14 feet wide, and 
about 1 foot deep is dug. Over this a sheet-iron cover is placed, and a 
small chimney is built at one end. On this sheet-iron drying plate, 
under which there is a hot fire, the monazite is spread. 

The concentrating mills now in operation in the monazite district 
are those of the Carolina Monazite Company, at Shelby, Cleveland 
County, N. C., and at Gaffney, Cherokee County, S. C.; that of the 
German Monazite Company, at Oakspring, Rutherford County, N. C.; 
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and that of the Incandescent Light and Chemical Company, near Car- 
penters Knob, Cleveland County, N. C. 

Further cleaning of the concentrates from the sluice boxes of the 
miners has been perfected to such an extent that now a cleaned mona- 
zite sand can be obtained that is from 95 to 99 per cent monazite. 
This has been effected by means of the Wetherill electro-magnetic 
separator. The dried concentrates are placed in a hopper and from 
there fed to a classifier. The finer material, which contains the mona- 
zite, is allowed to pour over a revolving drum, and is thus scattered . 
evenly over an 18-inch belt. This passes along under four powerful 
electro-magnets, which huve small belts to carry the material attracted 
by the magnets out of the magnetic field. As soon as this point is 
reached the belts drop the sand, which passes through a chute to the 
proper receptacle placed to receive it. The first magnet removes all 
the magnetic iron, the larger pieces of garnet, and generally all of 
the titanic iron or ilmenite. If any of the latter passes this belt, it is 
removed, with all of the finer garnet sand, by the second magnet. 
The third magnet is so adjusted as to remove only the coarse monazite, 
and the fourth removes all of the finer pieces of monazite. The 
remaining sand—quartz, zircon, rutile, etc.—is dropped off the end of 
the large belt and is run into the waste pile. 

The garnet, which is of very good quality, having a hardness of 7.5, 
will, if it is obtained in some quantity, be of value for abrasive pur- 
poses. There is some gold contained in these tailings, but no attempt 
is made to save it. 

In washing some of the monazite gravels the gold which they con- 
tain is saved, and in many instances it has amounted to $1 or more 
per sluice box per day. 

ZIRCON. 


The mineral zircon is a silicate of zirconium (ZrSiO,), and is com- 
monly found in square tetragonal prisms terminated by the pyramid. 
It is usually of a grayish, light brown to reddish-brown color; occa- 
sionally it is found colorless to red and perfectly transparent, when it 
becomes of value as gem material. In hardness it is 7.5, and it has a 
specific gravity of 4.65. Besides the use that is made of the transpar- 
ent varieties of this mineral for gems, there is a certain amount that 
is mined for its zirconia content. This oxide is used together with 
yttria in the manufacture of the glower for the Nernst electric lamp. 


OCCURRENCE AND LOCALITIES. 


Zircon is commonly found sparingly in the crystalline rocks, espe- 
cially gneisses, syenites, and granites, in granular limestone, and in 
chloritic and other schists. Occasionally it is found associated with 
some of the iron ores, Occurrences of this mineral in quantity are not 
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common, and there is but one locality in the United States where it 
has thus far been found in commercial quantity, and that is in the 
vicinity of Zirconia, Henderson County, N. C. The zircons occur in 
a pegmatitic dike, which is about 100 feet wide and has a strike of 
N. 50° E. It cuts up through the old Archean gneisses, and can be 
traced for a distance of about one and one-half miles. The upper 
portions of the pegmatitic dike are badly decomposed and kaolinized to 
a depth of 40 feet or more. The zircons occurring in this decomposed 
dike are well crystallized, and are usually prismatic crystals, grayish 
in color, and terminated by the unit pyramid. They occur for the 
most part in the feldspar, and where this is kaolinized it permits of 
an easy separation of the zircon crystals by hydraulic processes. Asthe 
feldspar becomes more solid and unaltered, the separation of the zircon 
is more difficult. When the feldspar is crushed, however, the zircons 
readily free themselves from the gangue. There are two deposits of 
these zircon crystals that have been worked—one near the southwest- 
ern end of the dike, known as the Freeman mine, and the other near 
the northeast end, known as the Jones mine. Owing to the slight 
demand for this mineral, there is no systematic mining carried on. 
Men and children are paid a certain price per pound for the zircon 
crystals, some of which they wash out of the soil, others out of the 
kaolinized gangue, and still others they break out by hand from the 
harder feldspar. The resulting product contains practically 100 per 
cent of zircon. 

Near New Sterling, Iredell County, N. C., a great many brownish, 
pyramidal crystals of zircon have been found in the soil, some of 
which were from 1 to 3 inches in diameter. One crystal weighed 
about 6 ounces. The exact occurrence of these crystals has not as yet 
been definitely determined, but thus far there has been observed no 
indication of them in commercial quantity. 

Small quantities of zircon are found in all the monazite sands and 
could probably be saved as a by-product. These crystals are very 
minute and are transparent. 


PRODUCTION. 


The total production of monazite in 1903 was 862,000 pounds, valued 
at $64,630, which is an increase of 60,000 pounds in quantity and of 
$470 in value, as compared with the production of 809,000 pounds, 
valued at $64,160, in 1902. This quantity represents the purified sand, 
containing from 85 to 99 per cent monazite. This was obtained from 
about 1,900,000 pounds of crude sand as taken from the sluice boxes, 
which is the material that goes through the magnetic separators. The 
price received for this crude sand by the individual miner varied from 
24 to 6 cents per pound, according to the percentage of thoria that it 
contained. By far the larger amount of this production of monazite 
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was from North Carolina, Cleveland County leading in the quantity 
and value of its production. 

The quantity of zircon obtained in 1903 was 3,000 pounds, valued at 
$570. This makes the total production of these minerals mined for 
use in the manufacture of various lamps amount to 865,000 pounds in 
quantity, valued at $65,200. In the following table there is given the 
production and value of monazite mined in the United States from 
1893 to 1903: 


Production of monazite in the United States, 1898-1908. 


i 
Year. Quantity. | Value. 
Pounds. 
A —€—Á———ÁÁÁ— € A 130, 000 $7,600 
j|" A CPU rr PE E 546, 855 36, 193 
bor a A A A A 1,573, 000 137,150 
MN RS is SEA 30, 000 1, 500 
j rg Mc 44,000 1, 980 
TSB c P P"———— À—— À'—cÁ À—— C a 250, 776 13, 52 
TN tE A ae E | 350, 000 20, 000 
F900. rer A PP E MES | 908, 000 48, 805 
Li ——————— —————————— "— EO 748, 736 59, 262 
jt Lu p PUR ERE 802, 000 64,160 
1001.5 242 pie Sees teres aves ere te are ue a EE RI Ed eee eee 862, 000 64, 630 


IMPORTS AND EXPORTS. 


There are small amounts of monazite sand imported into the United 
States from year to year, but they are of no importance in comparison 
with the home production. In 1903 there were no imports of monazite 
sand and thorite; in 1902 the imports amounted 190 pounds, valued 
at $12. 

The imports of nitrate of thorium in 1903 amounted to 64,520 
pounds, valued at $932,155, as compared with 42,815 pounds, valued 
at $131,350, imported in 1902. 

No exports of monazite sand are reported for the year 1903. 


GLASS SAND. 


By A. T. Coons. 


PRODUCTION. 


In collecting the statistics of the glass sand produced in the United 
States it has been impossible to avoid the collection of statistics of the 
sand produced for other purposes than for the manufacture of glass, 
and the following table shows the quantity and value of all the sand 
reported as produced in those States where sand is found in sufficient 
purity to be used in the manufacture of glass. 

As the report for 1902 contained a full description of glass sand, 
no attempt is made in this report to give anything but the statistics 
of production for 1903. 

The following tables show the quantity and the value of glass sand 
and other sand produced in the United States in 1902 and 1903. 

From the table for 1903 it will be seen that California and Georgia 
have been added ta the list of glass-sand producing States. The quan- 
tity and value of glass sand mined in 1903 was 823,044 short tons, 
valued at $855,828, as compared with 943,135 short tons, valued at 
$807,797, in 1902, a decrease in quantity mined of 120,091 tons and an 
increase in value of $48,031. 

Pennsylvania had the largest output—301,625 short tons, valued at 
$415,714, as compared with 356,209 tons, valued at $348,327, in 1902, 
a decrease in quantity of 54,584 tons and an increase in value of 
$67,387. 

Illinois and Missouri followed in rank of output with an increase of 
production for Illinois and a decrease for Missouri. 
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Production of glass sand and of other sand in the United States in 1902 and 1903, by States. 


1903. 
| Glass sand. Engine sand. | Furnace sand. 
oes Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 
Short tons Short tona | Short tona 
Culifornia............... c erre 6,075 85:220 AAA A EE Een AA 
A cR PA REQUE AE | 4, 500 | — 4,050 |e. | — À E c 
A E A | 255,440 | 153,717 16, 630 | $3, 709 | 61,365 | $55,710 
Indiana AN | pone MAA A a E NR 
Maryland «ecce ose ipti EIER 20, 900 18.590 |. cle ue cee erue ders | is 
Massachusetts ooo... cece eee ee cece | gap. de34 A O ea sre MM 
Missouri cti | 82, 232 46, 914 8, 500 2, 590 57, 840 31, 920 
New Jersey oo... cece cece cece ee cece 19, 720 14,506 AA AA 56, 440 41, 039 
New YORK ici | 6, 500 5, 275 1, 000 1,700 2, 500 3,125 
O Rx e eA DEVE due 39, 603 57, 401 7,837 10, 553 130, 229 134, 131 
Pennsylvania ......ooooooooooo.o..oo. 301,625 | 415,714 72, 440 66, 481 41, 662 40, GH 
West Virginia........oooooooooooo.. | 65,524 | 107,601 8, 831 7,125 ptt 
TO cause lios 0.823,04 | 855, 828 114,238 | 9,118 | 350,036 | 305, 99 
Building sand. | Other uses. Total. 
State —————————— A E A ed Ho— Rá 
| Quantity. | Value. | Quantity. | Value | Quantity. | Value. 
Short tons Short tons. Short tons. | 
AN AAA eres be sees AE v eh ate e nea wate AA 6,075 $5, 225 
A Vs sees m act c reat harlem | xs AUS bu atas ms | 4, 900 4, 410 
Mlinóik NET 57,245 | $27,837 | 162,813 | $91,833 552, 493 | 315, S36 
Inl HR coe eee A A Meteo wes 108, 000 83, 200 120,013 ' 9,1% 
NPY TI c E ! 1, 800 1,472 1,000 7 23, 700 20, 812 
Massachusetts 2.0.0.0... eee e cece ee | A ee emer 5,571 14,578 14, 483 32, 420 
Mi dc 22,000 | 11,600 58,111 | 33,052 228,683 | 126,036 
NOW LOTBOS: cc ia 28, 000 8, 250 34, 683 22, 156 138, 843 85, 951 
New YOR ii cas 7, 800 5, 660 19, 800 10, 608 37, 600 26, 368 
A cde wenn dann pa asa eat 3, 639 1, 906 94, 366 95, 754 275, 574 299, 745 
Pennsylvanian ...... ccc eee eee eee 83, 062 61, 149 128,362 | 118,518 627, 151 701, 896 
West Virginin............. ecce ree 4, 879 4, 269 1,911 1, 383 81, 145 | 120, 378 
A setae ea 208,625 | 122,413 614, 717 | 474, 930 | 2, 110, 660 | 1, 831, 210 


GLASS SAND. 1173 


Production of glass sand and of other sand in the United States in 1902 and 1908, by 


States—Continued. 
1902. 
Glass sand. Engine sand. Furnace sand. 

State. A ee a o REM ICM Een 

Quantity. | Value. | Quantity, | Value. | Quantity. | Value. 

Short tons. Short tons. Short tons. 
O ep peres pO ERE EE 215,012 | $115,023 lirica rnnt n RES 54, 324 $27, 994 
INGIONA cid Rap eR HEY TE 21, 416 AAA EE dex xe o EE ck TO x sec tS UY 
Maryland. edere rex REED 12,888 | 10,875 |............] eee eee 2, 000 1, 200 
Massachusetts ................ eee 8,923 14; MO isos cowed PR oes won uen ite uis aie S 
MISSOUTIL rt 134, 587 BD OZ [ossa doce yas eds n uas 20,175 9, 538 
New Jersey... cosas lue xe ex xa 64, 469 45:078 A oin on ais 116, 951 55,078 
New YORK... les 12, 600 13, 275 1, 500 $2, 625 2, 000 2, 400 
A wie eve werssex 42, 311 50, 426 12, 625 15, 130 85, 871 88, 318 
Pennsylvania ...................... 356,209 | 348, 327 84, 457 68, 387 22, 470 25, 476 
West Virginia...................... 74,720 99, 340 4, 500 3,090 A aaeei 
JU VR RP 943,135 807,797 | 103,082 | 89,532 | 303,791 | 210,003 
Building sand. Other uses. Total. 

State A > —————— — 

Quantity. | Value. | Quantity. | Value. | Quantity. | Value. 

| Short tons. Short tons. Short tons. 
LL NO A A Meawasckees 9, 290 $5, 300 278,626 | $148, 317 
PNAS 2i ise O Se ears oe dee A e me ead EE sane ere 21, 416 25, 058 
Mary HDG oooh ceded ction Sees 2, 500 $1,875 1, 700 875 19, 088 14, 825 
Massachusetts 2.2.2.2... eee eee eee 25, 000 16, 390 28, 550 34, 785 62, 473 69, 021 
Missouri ........ O ee 9, 600 5, 800 5, 950 2,975 170, 312 100, 865 
NOW Jersey Ponne davies tases dtr eim tua nbus ems 22, 099 18, 223 203, 619 118, 379 
NOW Tork A A 41,500 | 31,125 1, 200 2, 250 58, 800 51,675 
Ol oo sd ie 1,875 2,330 38, 300 27, 000 180, 982 183, 204 
Pennsylvania ...................... 173, 287 57, 534 108, 742 91,010 745, 165 590, 733 
West Virginin...................... 24, 200 17, 450 2, 100 1,360 107,520 121, 510 
Ta 279,962 | 132,504 | 217,931 ; 183,778 | 1,847,901 | 1,423, 614 
| 


e - ——À—— —À —— o —— —Á— — 


There was a large increase in the value of sand reported for **other 
uses." "This sand was used for glass cutting, core sand, molding sand, 
sand for filtration, sand for sawing stone, fire sand, etc. 

The following table of analyses was' published in 1902, but is now 
republished with numerous additions: 
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MINERAL RESOURCES. 


Analyses of glass aids 


Constituent. | 
| 
Operator. Location of mine or quarry. Silica Magnesia | 
(SiOz). (MgO) 
| 
Per cent. | Per cent. | 
Millington White Sand Co ............ Millington, Randall County, Ill...... 99.429  |............ | 
Ottawa Silica Co ................. eese Ottawa, Lasalle County, Ill .......... 99. 45 Trace. | 
¡AS CO uere usmerepERessv* South Ottawa, Lasalle County, Ill.... 99. 89 0. 01 | 
Illinois Sand Co....................... Wedron, Lasalle County, I1].......... 95. 06 . 1*5 | 
Wedron White Sand Co ............... oo... dO Cossvebep RR EE Uc RENDERE 99. 89 .01 
American Window Glass Co........... Wolcott, White County, Ind.......... 98. 67 Trace. | 
| 
Western Silica Co ..................... Attica, Fountain County, Ind........ 98, 84 . 03 | 
Hoosier Glass Sand €Co.c............... Coxville, Parke County, Ind ......... 98.61 Trace. | 
Berkshire Glass Sand Co .............. Cheshire, Berkshire County, Mass ... 99.48. ee en | 
DO be AAA xdv deity da wees A A ee mee mee 99.46  :............ | 
DOS oeuvre visura ada (0, orewexe Sex Bees esu M QNM 99. 31 EN l 
Missouri Silica Co ..................... Pacific, St. Louis County, Mo ........ CN | 
Pacific Glass Sand CO... 02.0... cece ecco eens AO ovre ded datio race eeeees es 99. 20 | 20 | 
Tavern Rock Sand Co................. Klondike, St. Charles County, Mo.... e/a cee ar 
Downer Silica Mining Co ............. Downer, Gloucester County, N.J .... 98. 9:24 015 | 
Dona O Saas A O 97.705 ' . 442 
Diamond Rock Sand €o............... Hanover, Burlington County, N. J... OO Tia asks | 
Allman Sand Co.: | 
NOT (ies eu E DUREE es tessa weer nes Massillon, Tuscarawas County, Ohio. 98:12 ean | 
NUS A RE wale euede CD eel a Uae aS tae cree 97. 80 | EET TORNA | 
No. 3 .......... oe eres ules et Palast we UW seit tant qa tuor MUERE pres 96. 54 pt | 
Sonnhalter Sand and Stone €o........|..... LE este tat a oer TE 99.00 - ei 
Layland Stone and Sand Co........... La yland, Coshocton County, Ohio... 98. 78 . 04 
National Sand Co ..................... Chalfants, Perry County, Ohio ....... 9s. 506 .014 ! 
PATtnold i uds Strasburg, Tuscarawas County, Ohio . 95. 80 Trace. 
American Window Glass Co.:4 | 
NUT FELT Er eee MD URL Derry, Westmoreland County, Pa ....! 99.990 | e . Qo 
NOG? I oec osea ded e ues dE | saunas (dU esc ves afi donne daran uev a ale ls 99. 714 e 0200 | 
NO. A O cosi ande OO A O ed E Seu Us 99. 659 e .020 
IN OVA rc ES SP ÜOX-loclx enedes tensi oni hedisi 99. 579 e 00 
Pittsburg Plate Glass Co.: d | 
No oral Pittsburg, Pa -..ooococccocccccocococo: ! 99.21 Trace. 
NO: 2 sad da E E E EC M e aos OO NN CRT EO NE 98. 90 .20 
INO exea tienda ce PERS Ye ER POS A Ca ad e ud 98. 95 .10 
INO. M E esters rv br b yh ea ewe Sees (dO: testata s vua doe e bci res A 98. 94 Trace 
Detweiler Sand Co .................... Columbia, Lancaster County, Pa..... 99.5044 |............ 
DOs a vestan A aa O A A d oes 98. 45 . 06 
American Window Glass Co........... Derry, Westmoreland Counry, Pa.... 98. 760 . 071 
Fitzpatrick Glass Manufacturing Co...) Falls Creek, Jefferson County, Pa.... 99. 410 Trace. | 


a Fe40;. b Feo. 


o Analysis before same was cleaned. 


GLASS SAND. 


mined in the United States. 


Constituent. 
Oxide of | | NT 
iron PALO e (Cao, Other. 
(Fez0y). | ale ad : 
Per cent. | Per cent. | Per cent. Per cent. 
0.02- AA A ¿A 
0. 56 
0.30 od 
Trace. | 0. 051 A eis eDWEE 
3.88 ds UE 
OS . 051 Pa 0 | Saks O or 
. 02 
| dd | . 89 "aec Ae E 
b 29 
10 "s MI PA Titanium (TiO,) 
trace; loss, 0. 32. 
22 . 44 12 |Loss0.32.......... 
aao ee 0.22 [en III 
NER . 48 :06- Ioco kae E S eDQesaxi* 
n . 58 OLE: li oo 
A, A US: lar 
0.56 Trace. | Loss 0.08.......... 
.*....0.0.0..0.0e_-. . 03 .... ...0%0 6090900. 00000—0600000.0.- 06000. 
. 165 . 985 .056 | Chlorine, 0.00%... 
. 150 750 SRD ihe wie tew ewes news Seas 
2. 40 ....o.0. 6000 00980... 0. .00.0. 0000000. 
.30 1.005. E eens qun erEed EAR 
. 38 Eo O NA 
. 43 A |S S| PSC eae ere eter Cane Y exe edes 
UA. AE .23 | Clay, 0.15 ......... 
Trace. 73 12 | Organic, 0.33 ..... 
e039 — hasse: Moisture, 0.60..... 
. 034 1.17 TIBCU,. adds 
Trace. ^10 O A ee eet 
. 006 NA A MEINER NIETO 
.011 O A A 
. 021 Fo AA AA 
. 003 .30 .20 | Volatile, 0.21 ..... 
. 002 .20 .54 | Volatile, 0.25 ..... 
. 0024 .90 .90 | Volatile, 0.24 ..... 
. 0036 .30 .40 | Volatile, 0.23 ..... 
. 2998 ST enana Moisture and loss, 
0.0620. 
05 1.35 MO Mia 
. 054 .932 CINA TEELE Lei Cw WS 
.029 . 551 IUE sie iu ELSE ELebpr 


d Sand used by the company. 


100. 00 
100. 0004 


99. 923 
100. 092 
100. 0924 

99. 8736 

99. 9999 
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Authority. 


Prof. A. W. Smith, Case School Applied 
Science, Cleveland, Ohio. 
Prof. R. E. Lyons, Indiana University, 
Bloomington, Ind. 
R. W. Hunt & Co., Chicago, Ill. 
Do. 
Cary & Moore, Chicago, Ill. 


Dr. Otto Wuth, Pittsburg, Pa. 


W. S. Blatchley, State geologist of Indi- 
ana. 

Rose Polytechnic 
Haute, Ind. 

8. Dana Hayes, State assayer, Boston, 
Mass. 

Prof. Leonard P. Kinnicutt, Worcester 
PolytechnieInstitute, Worcester, Mass. 

Do. 


Institute, Terre 


Laboratory St. Louis Plate Glass Co. 
Regis Chauvenet & Bro., St. Louis, Mo. 
New Jersey State Geologist Cook. 
Whitney Glass Works, Glassboro, N. J. 
Booth, Garrett & Blair, Philadelphia, Pa. 


F. A. Emmerton, Cleveland, Ohio. 
Do. 
Do. 
Jno. McNamee, Anderson, Ind. 
F. Schwab, chemist; J. B. Clow & Son, 
Chicago, Ill. 
Professor Horton, Columbus, Ohio. 
Dr. Otto Wuth, Pittsburg, Pa. 


Laboratory American Window Glass Co. 
Do. 


Laboratory Pittsburg Plate Glass Co. 
Do. 
Do. 
Do. 

Henry C. Deming, Harrisburg, Pa. 


Pennsylvania Steel Co., Steelton, Pa. 
Dr. Otto Wuth, Pittsburg, Pa. 
Do. 


e Includes CaO. 
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MINERAL RESOURCES. 


Analyses of glass sands mined 


. mE Constituent. 
Operator. Location of mine or quarry. Silica | Magnesia 
(SiQs). | (Mg. 
Breakneck Sand and stone Co.: i Per cent Per cent. 
NO Erud EAT RS MU Connellsville, Fayette County, Pa.... 90. 11. Vides REA 
NOS Llevo sida Ey LAT Een sag Us vv A Quid qu QU. O A 
NO a A E E ieee E EA 90.24. A 
NOA A RR TR Gon ceu er os MU dea epa 99.19 le eee cores 
A woe weds ch Sut el bake eei aces inrer EC 99.09  |........... 
| 
INO A ee ace ie etwas OG ie ad ee ales E e O aa tss 
| 
NO T ebara iaa A da ee 98. 77 Mo ETE 
Berkeley Sand CO... 2.0.0.0... ee eee eee Berkeley Springs, Morgan County, 99.91. ns 
W. Va. | 
Potomac White Sand Co............... Greenspring, Hampshire County, O PP 
i W. Va. 
Mountain State Silica Sand Co........ MeCaulley Station, Randolph County, 98.60  |............ 
| W.Va. 
Decker Creek Stone and Sand Co ..... Sturgisson,  Monongalia County, 99.55 A 
| W.Va. 
R. B. Reid: | 
White sample a ................... | Randall, Monongalia County, 99.04 | 0. (4 
| W.Va, i 
Reddish sample «a ................. cp is UU MEC TNNT | 95. 40 2] 


a Dried at 110° C. 
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in the United States—Continued. 


—— > -IMMMMIA< == ———— 


Constituent. 
Oxide of ; NR Authority. 
mete ‘ | NOE (Cn). Other. Total 
| Per cent. Per cent. | Per cent. Per cent. Per cent. 
0.18 O.44 |.......... Loss on ignition, 99. 94 Pittsburg Testing Laboratory, Pitts- 
| 0.15. burg, Pa. 
.11 Bon. los Loss on ignition, | 99,93 Do. f 
0.11. 
D MD EN D DTE Loss on ignition, | 99.97 Do. 
| | 0.22. 
. 28 n E E Loss on ignition, 99.79 Do. 
0.18. 
. 24 ES AA Loss on ignition, 99. 79 Do. 
| 0.24. 
.24 125 A Loss on ignition, 99. 79 Do. 
0.31. 
22 s00 | erisa Loss on ignition, 99. 90 | Do. 
0.31. 
. 04 O dishes Moisture, 0.17; co- 99. 91 Do. 
. balt, none. 
BP NC AA, NERONI NU: 99.75 F. T. Ashman & Co., Pittsburg, Pa. 
RET A A ee ccm oe Oye dol alee EE 95. 60 : Wheeling Chemical Laboratory, Wheel- 
ing, W. Va. 
QU a ete tai »| Moisture, 0.11 ....| 99.99 B. H. Hite, chemist, West Virginia Ex- 
periment Station. 
12 . 60 Trace. | Water and organ- | 100.00 C. 8. Howard, University of West Vir- 
| ic, 0.20. ginia. 
Al, RES 0.04 | Waterand organ- | 100.00 Do. 


ic, 0.40. 
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MINERAL RESOURCES, 


Analyses of European glass sands. 


France. 
Contituents Fontaine- | Fontaine- 
bleau. (4) | bleau. (b) 
! 
Per cent. | Per cent 
A ERE KI yess 99. 00 98. 80 
E e rrT CITY Mu E 
Lime AA A Ew ck Ete ne Met dude eee | 
jT JI 554 Ses cbc dp bodes eases ote peeatex | mE i 
Mungunese...................-.. AO | did en SUR 
Besquioxide of iron ............. | Trees dole. 
Carbonate of lime ............... | .90 Rer 
Magnesia and sesquioxide of 
HOS dxr EXE a Gees wes .40 
Wate boo redacti d ea aah ote eae Sad eut se . 90 
Alumina, magnesia, and sesqui- | 
oxide of AA ERR Ru Re | ian ea 
Is ded asa ru xa A die ice EN rea Ed Ms | 
PI A E T | IS | 
Toll NM NER 100. 00 | 100. 00 | 
a Authority: IT. Chance. 
b Authority: Spon. 


England. Germany. 
mein Alum  Herzogen-| Hohen- 
rd Buy.(5)! rath.(¢) /bocka. (7) 
. (a) | 
Per cent. | Per cent. | Per cent. | Per cent. 
99. 00 97.00 99. 240 9.7 
id TE . 200 . 040 
du Edina d CEA . 053 .011 
etu cce e CE Duet .033 . 012 
NERO SCRI EET etd Sa EUR . 015 
Sd SENDEN . 005 055 
rds d 1.00 | MOO ici 
| 
— E o 
NOR T vlitesdud e ME . 089 
NEHME OSEE HORREA 240 
100. 00 100. 172 


100.00 | 100.00 | 


€ Authority: Julius Fahdt. 
d Authority: Bischof. 
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1180 INDEX. 
Page. Page. 
Analyses, ferrochromium alloys ....... 290-301 | Arkansas, cement ....................... 884,888 
ferrotungsten ......................... X5 elay productS vecina exea EDS 796 
glass sand... 2...2.222.2222-220-- 1174-1178 coal .......... 355, 361, 369, 375, 25, 434, 439—442 
iron ores, Lake Superior .............. 46-54 Cal tar oa c it SEE RENE 624 
Icutz MA A reditu a Ps 943 A dee pecu cL O 611-619 
lepidolite: csi ao 313 RAS CORE: ese oA UE SER E e» 
niekel ore c ous Seed wi Seven bese ks 292 a AAA sass es acts 758, 761-168 
IB ioc coni cis2 er seve etadseaescess’ 2200 limestone ...............-.-..-- 2... 158, 4 88 
petroleurn La 688 manganese ores.................- 130, 134-135 
sand-lime brick..............Llllul o... 871 A oa Sa a a 781 
spodumene ........................ ls. 313 metallic paint.......................... 1102 
A t MENU TED T ET TE 942 mineral waters ........................ UY 
titanic ore................ezleec eese cen 310 natural gas ...................... 321-730. 738 
tungsten ore..................... sss 304 OGDOE. es LL VILI ui eue uL Ete 1091 
tungsten steel ............ ....-.. 306 oilstones (novaculite) ................. W 
Aniline salts ............... eee illl. eee 63 phosphate rock ........................ 19 
Anthracite coal, colliery consumption . 360-362 DOUBT Yo eink ia AROSA 
Colorido tits. 3 A eee teed UE 1081, 1083 
BXDOFUÜB oo ecoute eec tebe gsm EE mE 381-389 sandstone .................-- cc Lc o 138.70 
imports ......... .......... 2222-22... 981-388 | i MMC EON i5 5 REDIRET 
New Mexico..........................- 354 whetstones................-....-. 2... 0092 
Pennsylvania ....................... BH, | Arsenic, by Joseph Struthers........... 32, -34 
85; 362,375,376, 432, 503-510 | Óniports..l1ncewssemestisoedwwerwpquam. >> 
DEICORN A bein boke eeu sees 357 industry in foreign countries......... bas 
production. ica (RR OCCUTTENCO. mica - C 
annual od e 304 DP ICES A A ÓN 23 
Bhipmenta....2 un e Vases 16 production. a... -0-0000 EISE Ee ewe 328-X» 
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CIN TAS eru ret ees uas 860 CONDE Lit o 224,23 
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A II 1029 manganese Ores....-...-.22.. 22202. o 155 
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mineral waters ................- Less. 1139 qüiëksilver ud 24 
molybdenum .........................- 308 BHIDHUP dd 1061 
sandstone ........--..-2--2 ccs eee ee 758,770 I A O O owes 345 
ULTOR 158, 160,161, 168-171 PANG O A 26), 263 
tungsten io esses eue dec sou ees 304, 307 exports to......--.---.2.. 220... 280 
Arkansas, asphaltum...................... 747 | Austria-Hungary, antimony.............. B 


brick and tile 


A PET eee 196, 809 
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PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY. 


[Mineral Resources, 1903.] 


The serial publications of the United States Geological Survey consist of (1) Annual 
Reports, (2) Monographs, (3) Professional Papers, (4) Bulletins, (5) Mineral 
Resources, (6) Water-Supply and Irrigation Papers, (7) Topographic Atlas of the 
United States—folios and separate sheets thereof, (8) Geologic Atlas of the United 
States—folios thereof. The classes numbered 2, 7, and 8 are sold at cost of publica- 
tion; the others are distributed free. A circular giving complete lists may be had 
on application. The list of reports on mineral resources follows: 


MINERAL RESOURCES. 


Mineral Resources of the United States, 1482, Albert Williams, jr., chief of division. 1883. 8%, xvii, 
813 pp. Price, 50 cents. Out of stock. 

Mineral Resources of the United States, 1883 and 1884, Albert Williams, jr., chief of division. 1885. 
89. xiv, 1016 pp. Price, 60 cents. Out of stock. 

Mineral Resources of the United States, 1885. Division of Mining Statistics and Technology. 1886. 
8°. vii, 576 pp. Price, 40 cents. 

Mineral Resources of the United States, 1886, David T. Day, chief of division. 1887. 89. viii, 813 pp. 
Price, 50 cents, 

Mineral Resources of the United States, 1887, David T. Day, chief of division. 1888. 89. vii, 832 pp. 
Price, 50 cents. Out of stock. 

Mineral Resources of the United States, 1858, David T. Day, chief of division. 1890. 8%, vii,652 pp. 
Price, 50 cents. 

Mineral Resources of the United States, 1889 and 1890, David T. Day, chief of division. 1892. 80, 
vili, 671 pp. Price, 50 cents. 

Mineral Resources of the United States, 1891, David T. Day, chief of division. 1893. 89. vii,630 pp. 
Price, 50 cents. 

Mineral Resources of the United States, 1892, David T. Day, chief of division. 1898. 89. vii, 850 pp. 
Price, 50 cents, 

Mineral Resources of the United States, 1893, David T. Day, chief of division. 1894. 8°. viii,810 pp. 
Price, 50 cents. Out of stock. 


On March 2, 1895, the following provision was included in an act of Congress: 
“ Provided, That hereafter the report of the mineral resources of the United States shall be issued 
as a part of the report of the Director of the Geological Survey.” 


In compliance with this legislation the following reports were published: 

Mineral Resources of the United States, 1894, David T. Day, chief of division. 1895. 8°. xv, 646 
pp., 23 pls.; xix, 735 pp., 6 pls. Being Parts ITI and IV of the Sixteenth Annual Report. Out of stock, 

Mineral Resources of the United States, 1895, David T. Day, chief of division. 1896. 89. xxiii, 
542 pp., 8 pls. and maps; iii, 543-1058 pp., 9-13 pls. Being Part III (in 2 vols.) of the Seventeenth 
Annual Report. Out of stock. 

Mineral Resources of the United States, 1896, David T. Day, chief of division. 1897. 89. xli, 642 
pp., 1 pl.; 643-1400 pp. Being Part V (in 2 vols.) of the Eighteenth Annual Report. Out of stock. 

Mineral Resources of the United States, 1897, David T. Day, chief of division. 1898. 89. viii, 651 
pp., 11 pls.; viii, 706 pp. Being Part VI (in 2 vols.) of the Nineteenth Annual Report. Out of stock. 

Mineral Resources of the United States, 1898, David T. Day, chief of division. 1899. 89. viii, 616 
pp.; ix, 804 pp., 1 pl. Being Part VI (in 2 vols.) of the Twentieth Annual Report. Out of stock. 

Mineral Resources of the United States, 1899, David T. Day, chief of division. 1901. 8°. viii, 656 
pp.: viii, 634 pp. Being Part VI (in 2 vols.) of the Twenty-first Annual Report. 

By act of Congress approved March 3, 1901, the report on mineral resources was again made a dis- 
tinct publication. In compliance with this legislation the following reports have been published: 

Mineral Resources of the United States, 1900, David T. Day, chief of division. 1901. 8%, 927 pp. 

Mineral Resources of the United States, 1901, David T. Day, chief of division. 1902. 89. 996 pp. 

Mineral Resources of the United States, 1902, David T. Day, chief of division. 1904. 89. 1038 pp. 

Mineral Resources of the United States, 1903, David T. Day, chief of division. 1904. 89. 1204 pp. 


All remittances must be by MONEY ORDER, made payable to the Director of the 
United States Geological Survey, or in CURRENCY—the exact amount. Checks, drafts, 
and postage stamps can not be accepted. Correspondence should be addressed to— 


THE DIRECTOR, 
UNITED STATES GEOLOGICAL SURVEY, 
WASHINGTON, D. C. 
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